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he
increasing

IT recruitment
problem in
the UK is
resulting in

more and
more

companies
looking to
outsource
software

development
projects to
other
countries.

India has
already establisheda lead in the
offshore development industry,
bui l t on a rich resource of
skilled software engineers and
the promise of lower costs ‐ by
asmuchas70%. Java is the
latest skil l shortage in the UK
and this is providingadditional
impetus to the Indiansoftware
business where Java expertise
is more readily available.

Trends in software
development technologies are
providing an opportuni ty for
smaller, more specialised
Indiancompanies to enter the
market. In particular, popular
OO technologies such as COM
and Corba lend themselves to
the outsourcing of chunks of
systems and application
development.

The great advantage w i t h
COM or Corba is that the
software is delivered asa set of
objects w i th well-defined
interfaces, which makes the
process of remote development
much easier to manage. While
there is no need for client
developers to understand the
source code, they can reuse the
objects again and again. These
OO technologies overcome two
major outsourcing issues. How
do you outsource some of the
development, without providing
access to a proprietary engine?
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SOAPFLAKES |

An Indian takeaway
And how do you persuade your
internal team to accept th i rd ‑
par ty code?

Forexample, OOtechnology
hasbeen used in a project to
builda credit-checking database
that canbe accessedvia the
Internet. While the customer
hadthe resources to build the
front-endclient system, the
company lackedthe components
for providingTCP/IP links to the
server. Indiandevelopers bui l t
the components usingMicrosoft
VBX and OCX packaging
technologies, and they were
written in C++ for optimum
performance ‐ despite the fact
that the customer’s development
team hadlittleexperience of

use of web technology to build
multi-platform software is
forcing many software
companies to think of the
Internet, rather than Windows,
asthe front-end operating
system. As a result, an
increasingnumber of companies
are lookingoffshore to re‑
engineer existing Windows
front-ends sothat the same
functionality can beaccessed
over the Web.

The beauty of this type of
software for an offshore
software house is that it is ideal
for remote development. Clients
can have daily access to
progress simply by browsing
the application over the Web

We publish the latest version of a
data-model across the Web, giving
Bombay-based developers instant
access to the design.

C++. By usingCOM, it was
possible to deliver a set of
components for which there was
no needfor C++ knowledge to
integrate them intothe VB
application.The interfaces had
already beendefined and
documented and, in fact, the
customer’s developers never
evenreviewedthe source code.

Another major technology
shift, which has aidedthe cause
of this form of development, is
the Web. One of the most
significant concerns with
offshore development is client
control.The Internethas already
made a huge impact on the way
in which offshore projects are
managed w i t h the use of email
for loggedcommunications and
FTPasa means to deliver source
code and compiledsoftware.
More importantly, the growth of
intranets andextranets and the

and th is increased day-to-day
vis ibi l i ty is starting to havea
significant impact on the
offshore industry.

Ina project for the financial
software house Strategic Asset
Management Solutions (SAMS),
Java/Corba technology has
been used to convert an existing
2-tier client/server PCproduct
into a 3-tier system. The
software takes advantage of all
the benefits associated with 3‑
t ier architecture, includinga
lightweight client and reusable
business objects writ ten in Java
and C++. The design allowed
much of the original code to be
reused and ensured that the
original stored procedures were
unchanged. By employing an
object-oriented design,a l l of the
SQL and business processing
has beenmoved into the
business object layer.

The Web can also beusedto
suppor t the management of
offshore projects muchmore
extensively than email and FTP.
Bui ld inga system on top of a
changingdata-model creates
problems when the development
is carried out remotely. For
instance,we have built a Java
applet to publish the latest
version of a data-model across
the Web, thereby giving
Bombay-baseddevelopers
instant access to the design of
the latest version of a database.

Another areathat is always
more complicated with remote
development is defect reporting.
Traditionally, email has been
used to communicate defects,
but too often with insufficient
information. Clients can now be
provided with access to a web‑
based defect database system,
where they simply fi l l out the
details of the defect on a form
within their browser. The defect
is then stored in a common
repository, which is accessible
by teams in Indiaand the UK.
This gives the client the ab i l i t y
to both communicate and
receive a real-time updateof the
status of defects.

Tradit ional ly, Ind ian
software has been associated
w i th mainframe bug-fixing
and, more recently, Y2K work.
B u t the move towards
componentisat ion and the
impact of the Web is resul t ing
in a shift towards outsourcing
specialist software
development work. In
part icular, these technologies
are helping to overcome the
ma jo r issues that have
prevented m a n y UK
companies f rom p lung ing into
the tempting waters of
offshore development. a

Simon Denison-Smith
RaveSoftware
sds@rave-tech.co.uk
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A real-time Rose byany other name
The reach of Rational now extends
to real-time software development:
the company is introducing Rational
Rose RealTime. This v e r s i o n of its
visual modell ing environment is
aimed at the creation of s o f t w a r efor
time-critical systems. The environ‑
ment describes real-timeembedded
systems using UML, and it
integrates with other Rational
products such as ClearCase
Requisite Pro, and SoDA (for
automated reporting).

As mentioned last month
(An Orb embeds itselfin lotsof
places, News), RoseRealTime
has been co-developed with
ObjecTime to simplify the
complexity o fc o n c u r r e n t ,dis‑
tributed, ortime-critical systems. It
provides a visual depiction of asys‑
tem's design to allow team mem‑
bers to understand more easily the
impact of their design decisions. But
as well as generating C++ applica‑
t ion code, you can compile and test
applications directly from the design

models. Developers can simulate

projects composed of real-time
development and general business
application development.

RoseRealTimewill beavailable
intwo editions: Modeler and Devel‑
oper. The Modeler edition will pro‑
vide support for C++ executables
on the host system, and wil l be

The driver seat for Windows 2000
NuMega DriverStudio is a suite of tools for Windows 2000 driverdevel‑
opers. Addressing a driver development lifecycle, i t ' s intended to
accelerate driver development, debugging, tuning, and test ing for
Windows 2000, as well as Windows 9x and N T. It enables developers
to bui ld W D M drivers and VxDs, debug drivers, determine the cause
of system crashes, iden t i f y m e m o r y leaks and performance prob‑
lems, and debug drivers over the Internet.The sui te includes the fol‑
lowing components: DriverWorks,VtoolsD, DriverAgent, SoftICE
4.0, BoundsChecker, DriverWorkbench, and FieldAgent.

DriverWorks has wizards for building a framework to develop
device drivers.VtoolsD includes al l of the documentation, wizards,
libraries, and example code needed to develop VxDs for Windows
9x and W i n d o w s3.x in either C or C++. DriverAgent providesWin32
applications with direct hardware access and control . Soft ICE 4.0
is designed to reduce debugging downt ime by prov id ing system‑
wide control and vis ib i l i ty for developers to fi x system-level prob‑
lems. BoundsChecker Dr iver Edit ion watches a l l cal ls in to the
operating system kernel and detects device driver-specific errors.
DriverWorkbench provides device driver development, test, a n d
debug capabil i t ies, including crash analysis and debugging. Field‑
Agent provides tools to capture information from usersites needed
to solve remote problems.

The US l is t price for an annual subscription is $2,500, and includes
products, updates, support for early releases of n e w operat ing sys ‑
tems, technical support, and access to the Compuware website for
device driver developers.
w www.compuware.com
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a v a i l a b l efor single users atan RRP
of £5,100, which includesa year of
s u p p o r t .The Developer edition will
support C++ executables for host
systems and target real-time oper‑
ating systems, such as Wind River
Tornado/VxWorks, MicrotecVRTX,
ISI pSOS, and Enea OSE. It will be

available on a s ing le-user
basis f o ranRRPof £7,200. This
wil l again include a year of
technical support.

Rationalhasalso announced
a'‘strategic product development
and marketing alliance’ with
WindRiver Systems. Inaddition,
Rational and nine other compa‑
nies addressing the embedded
market have joined forces to help

provide integrated s o l u t i o n s .The
other nineare: ATA, Altia, EneaOSE
Systems, Integrated Chipware, Inte‑
grated Systems, Mentor Graphics,
Objective InterfaceSystems,Object‑
Stream, and ObjecTime.
w www.rational.com
w www.objectime.com

IBM’s JVM
IBM claims i ts JVM for Windows
out-performs competitive products
by an average of 30% (SPECjvm98
and VolanoMark were the bench‑
marks used). The Win32 JVM
enables developers to wri te fully‑
compliant Java applications for
Windows 9x and NT and integrate
them with a variety of other oper‑
ating systems.

Performance features include a
Just-In-Time Compiler combined
with a Mixed Mode I n t e r p r e t e r .This
interpreter compiles only portions of
the Java program that are executed
repeatedly, to provide faster load
times and initialisation together with
optimised executable code.

This JVM is the latest of IBM's
offerings, adding to those already
shipping with the AIX, OS/2,
OS/400, and OS390 operating sys‑
tems. It can be freely downloaded
from the Web. TheWin32 JVM is part
of the Java Runtime Environment
included in IBM's JDK.
w www.ibm.com|javaljdk/win32117]

News|

With a commitment to versions of
dBASE past and future, KSoft has,
under licence, taken over dBASE
from InterBase, a part of Inprise.
The dBASE corporation will be a
wholly-owned subsidiary of KSoft.
A membership/subscription model
wi l l be followed with seasonal
r e l e a s e s .The firstshould b edBASE
2000/Summer 1999.
www.dbase2000.com

Changes at the top at Inprise too,
with the official resignation of Del
Yocamast h e company's Chairman
and CEO. James Weil and John
Floisand, respective presidents of
Inpriseand borland.com,will con‑
t i n u eto head the two divisions. Dis‑
appointing quarterly results have
since been announced.
www.inprise.com|about/press/1999/
execs.html

Inner Media's D y n a Z I P - A X v4.0
lets Windows developers add zip
capabilit ies to ActiveX/COM‑
capable programs. Instructionsare
provided for use with ASP-based
websites for automated zip/unzip
operations. Costing $129, it sup‑
ports longfilenames, disk-spanning
and encryption.
www.componentsource.com

Wise for Windows, Wise Solu‑
tion's installation system, will sup‑
por t Microsoft's new Installer
technology in the Windows 2000
operating system. The installer is
part of Microsoft's Zero Adminis‑
trat ion Init iat ive for Windows,
designed to s i m p l i f ythe process for
insta l l ing and managing systems.
www.wisesolutions.com

Version 2.0.6 of IBM's validating
XML parser, written in 100% pure
Java, can be downloaded from the
Web. This version sees namespace
s u p p o r tforDOMHash,and improved
documentation and sample code.
www.software.ibm.com|xml|
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Gradient's NetCrusader/Corba
transparently providessecurity ser‑
vices for Corba-basedapplications.
The product can be integrated with
ORBs suchas Inpr iseVis iBrokerand
lona Orbix. Based on the Corba
Security Level 2 specification, the
server software costs $10,000.
www.gradient.com

PHDlo is a generic device driver
for Windows 98, NT, and 2000. It
enables access to ports, the per‑
forming of basic interrupt-driven read
and writes, and the use of IOCTLs
to run commands in the driver. It
i n c l udesan installation program and
example application. A licencefor a
development workstation costs £65.
www.phdcc.com|phdio|

Unwired Planet's PhoneStudiois
for WAP (Wireless Application
Protocol) content and application
developers. It's designed to be an
environment where developers can
test the UI of their WML (Wireless
MarkupLanguage) content on over
20wireless phone simulations.
www.uplanet.com

The ObjectSwi tch 3 server soft‑
ware directs communications ser‑
vices and distributed transactions
across telecommunications, Inter‑
net,and IT networks. It has amodel
c o m p i l e rand code generation capa‑
bility that instruments the applica‑
tion logic, and it delivers pre-built
infrastructure services which auto‑
matically add fault tolerance, scal‑
abil i ty, and online versioning.
www.objectswitch.com

Omnis Web Client, written using
Omnis Studio, provides a way to
deploy business systems on the
Web. It is designed to bring the ben‑
efits of a4GL to the Web, such as
rapid prototyping,easy customisa‑
tion, and relatively straightforward
debugging.
www.omnis-software.com

VisualCafé Enterprise Suite
The Enterprise Suite ofVisualCafé
is available. Building onVisualCafé
version 3,the suite representsan IDE
for the creation of distributed Java
applications. It inherits productivity
features and database functionality
from the VisualCafé family, but
it introduces server-side devel‑
opment and distributed debug‑
ging capabilities for enterprise
Java application development.

The sui te introduces ORB
support,  such as OrbixWeb
and VisiBroker, for client and
server development us ing
Corba and Remote Method
Invocation (RMI) architec‑
tures. It automates develop‑
ment tasks such as configuring
applications for interoperability
across different platforms.

‘Wr i t e once, debug every‑
where’ is Symantec's phrase,with
single-view debugging for multi‑

ple heterogeneous servers.A cen‑
t ra l console c a n view mult ip le

tially reduced with a unified view
of source code, variables, threads,
and cal l chains fo r local and
remote processes.

Component integration is sim ‑
plified with the VisualCafé Enter‑

That’s nomainframe terminal,
that’s my desktop
Bringingthe joy of mainframe programming to a desktop near you is
Mainframe Express from Merant. According to Merant, something
like 80% of al l the business applications in the wor ld s t i l l run on main‑
frames, and the vast major i ty are wr i t ten in Cobol. A growing prob‑
lem, however, is the dearth of experienced mainframe developers,
and the unwillingness of conventional desktop developers,weaned
on GUls and IDEs, to move to the character-based, terminal-orient‑
ed green screen environment of the mainframe.

Mainframe Express is a PC product that providesaf u l l mainframe
development environment on the desktop, including an emulator that
can simulate most popular mainframes, eliminating the need to have
aconstant connection while developing. Merant is also quick to point
out that th is is the only currently-available product that understands
al l d ia lects of Cobol.

The product hasa fu l l y - in tegra ted debugger, screen designer,
version control-courtesy of P V C Stechnology - andTest Suite tools
based on Mercury 's WinRunner, wh ich Merant has licensed. The
source code editor is specialised for Cobol development, but the envi‑
ronment wi l l accept and compile assembler as well.

Merant believes that the product wi l l enable companies to attract
conventional PC/workstation developers in to the mainframe world,
bu t this wisdom remains unproven. While many desktop developers
know Cobol, programming the mainframe requires a fundamental ly
different mindset;one which might be harderto learnwhen divorced
from the green-screen universe.

You can get more information on Mainframe Express,and relat‑
ed products such as NetExpress, Revolve , and PVCS at the com‑
pany 's website.
w www.merant.com

prise Suite library of commercial
c o m p o n e n t s .The adherence t o the
JFC/Swing data model and the use
of JavaBeans Wizards is designed
to simplify the integration of Java
Beans into applications.

Two-way visual programming
allows you to define, display, and
edit JavaBeans and component
interactionsvisually. Servlet sup‑
port takes the form ofWizards and
util it ies to develop, debug, and
deploy servlets.

The VisualCafé Open API
enables you to integrate and
extend the Suite with third party
development tools.

ForWindows 95/98 or NT, the
suite has deployment options for
Windows NT/9x, Compaq Tru64
Unix, IBM AIX, Sun Solaris/
SPARC, HP HP/UX,and Linux.The
price of alicence is £1,679 from PtS.
w www.pts.com/static/symvce.htm/

Gurus in London
London seemsa popular destina‑
t ion for Open Source advocates.
Eric Raymondcame in January and
in March RichardStallman aka RMS
was on his way back from Bali. In
the same month Tim O'Reilly
showed upto launch O'Reilly's UK
branch and the book Open sources
(ISBN -56592-582-3).

RMS is best known for Emacs,
GCC, and GDB.Hecreated the Free
SoftwareFoundation in 1984.Hewas
re-iterating his beliefs concerning
free software and not advocating a
new buzzword (Open Source). For
himthere's m o r eto free softwarethan
just availability of the source code.
You should beableto share the code
with anyone, be free to modify the
code to tailor it for your needs, and
be free to reuse part of the code for
some of your other projects.

A point RMS stressed was that
Linux is just a kernel. Wha t most
people use is GNU/Linux, asystem
mostly composed of GNU software
that i n c l u d e sthe Linux kernel.
wwww.fsf.org
w www.oreilly.com/catalog
w www.ukuug.org/index.shtml
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Your Web applications save them time. But who saves y o u time?

Get a
inch
out more about c rea t ing self-service

k l y a n d easily, at

free Web Self-Service Starter Pack,
ling p roduc t trial c o d e , and find

applications q u i c

www. software.ibm.com/websoftware/uk

BM and Soluti
of Sun Micros;

egistered trademarks and the e-business logo isa trademark of International Bi
ny, product, and serv ice names may be trademarks or serv ice marks of others. The IBM home page is located at

Customers using the Web to get what they need for themselves.

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

got to grab them with the best self-service applications.
Enter WebSphere Studio software from IBM. Because it’s

Java**-based, its servlet creation wizards let you quickly
build dynamic, interactive Web applications. And you can

create scripts for Java, JavaScript, Jscript, HTML, D-HTML

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

and manage your entire Web site.The result: you can instantly
preview your work , smoothly add language elements and

quickly navigate to embedded functions and objects. And

once youve created your applications,WebSphere Application
Server lets you host Java servlets on most Web s e r v e r s ,

with built-in connectors to tap data and applications youre
already using. Socreating leadingedge Web applications has
never been faster or easier. Find out more about WebSphere

software atwww.software.ibm.com/websoftware/uk

a trademark
ibm.com

ness Machines Corporation. ** Solutions for a small planet
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touch.
Oracle iDevelop ‘ 9 9 Conference L o n d o n 9 t h a n d 10 thJune.

O R A C L E The Internet changes everything. Are you in touch with the latest in Internet

application development? Attend the Oracle iDevelop‘99 Conference in London

on the 9th and 10thJune and you'll learn about Oracle's Internet Platform, including Oracle 8i ‐ the

world’s first Internet database ‐ directly from the product developers themselves. This conference

is brought to you by The Oracle Technology Network ( O T N ) , the definitive source of technical

information on the Oracle Internet Platform. Vis i t http://technet.oracle.com/events for more

information or for registration. iDevelop conferences also held on 31st May ‐ I s t June in Munich

and 3rd ‐ 4th June in Antwerp. O R A C L E
©1999 Oracle Corporation. A l l rights reserved. Oracle is a registered trademark and Oracle8i is a
trademark of Oracle Corporation.



Streaming in with RS232 comms
Are you ACK-ing when you are spo‑
ken to? Have you sorted your ETXs
from your elbow? Easingthe debug‑
ging of high-speed serial communi‑
cation links is the goal behind
StreamTeam, a suite of Windows‑
based tools from Paladin Software.
The StreamTeam components,
SeeStreamand LogStream,
enable you to simultane‑
ously log and monitor data
patterns,protocols,and line
conditions on up to four
RS232 serial ports. During
development, theeffects of
faulty softwareor hardware
can be quickly identified.
After development, Log‑
Streamand SeeStreamcan beused
to provide a communications ‘audit
trail’ for system maintenance.

LogStream is able to start and
stop datacollection based upon user‑
definedcharacter sequencesor pack‑
ets.Datacan be‘cached’for real-time
display, or logged to disk for off-line
use. During the data collection
LogStream is able to identify and
mark packet boundaries for use in

Emotion Engine

later analysis. Characters can also
be timestamped. In addition to
recording transmitted data, it can
capture transmission control signals
such as DTR, DSR, RTS, CTS, etc.
Each channel of recording can be
independently configured, and up to
2 GB of data can be logged.
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can beapplied to the result. For char‑
acter-based data, up to 32charac‑
ters of printable Ascii text can be
used inthe searchstring. These can
comprise character matches (with
wildcards), in-set selection,or range
matches. Inaddition, you can select
timestamps, packet ID values, or

marked packets. Users can
then display the selected
data in a variety of formats,
including different number
bases.Once defined,display
setup parameters can be
saved to file to simplify sub‑

SeeStream provides users with
adata search and formatted display
t o o l .Tosearch data logs, you can
specify a variety of selection crite‑
tia. For example, hardware control
signals can be tested for particular
combinations of conditions or tran‑
sitions. For binary data, upto 32bits
can be used in a search string, and
amaskcan beapplied for ‘don't care’
bits. Anumber of logical operators

software
Cygnus Solutions has produced a software simulation environment
that allows content developers to begin creat ing and tes t ing game
titles before the availabil ity of the next generationSony PlaySta ‑
tion. Cygnus’ creation of a ‘vir tual gaming platform’ in software
apparently marks the culmination of a two-year partnership wi th
Sony andToshiba. Dubbed the ‘Emotion Engine’ the new PlaySta ‑
t ion features a 128-bit MIPS processor.

The simulation is intended to give developers a running start at
delivering production quality tit les simultaneously with game con ‑
sole productionavailability.The virtual hardware platform represents
acomplete architectural simulation environment, including a 128-bit
CPU core, float ing po in t co-processors, and D M A channels. This
should allow the creation and debugging of game titles.

In addition to del ivering the simulation technology, Cygnus
has ported and optimised Cygnus GNUPro, the open source devel‑
opment environment, for the n e w plat form.This includes an opt i ‑
mised C/C++ compiler, debugger, assembler, and ut i l i t ies. GNUPro
is also available fo r the L S I Log ic M I P S R3000-based I/O p r o ‑
cessing system.

Sony demonstrated t i t les for t h e n e w games plat form, at t h e
PlayStat ion Meet ing1999, by using the Cygnus simulation.

Cygus Solutions is a provider of development tools and operat‑
ing systems based on an open source model,from GNUProToolkit
to eCos, the Embedded Cygnus Operating System.
w www.cygnus.com/gnupro|
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sequent use and any pro ‑
duction test procedures.

Windows multi-tasking
allows the running of LogStream
and See-Stream on the same CPU
as the application, avoiding the use
of a second computer for logging.

StreamTeam is Windows 95, 98,
or NT-based.It costs £280 fromCom‑
puter Solutions,the UK distributor
for PaladinSoftware.LogStreamand
SeeStream areavailable individual‑
ly, at £110 and £170 respectively.
w www.computer-solutions.co.uk

Handheld data
The latest version of Sybase’s SQL
Anywhere Studiofeatures UltraLite
and MobiLink technologies.That's to
say the mobile database system now
includes the UltraLite deployment
option and MobiLinkenterpriseserv‑
er synchronisation for the Microsoft
Windows CE operating system and
3Com Palm Computing platforms.

The UltraLitedeployment option
provides an application-optimised,
‘ultra’ small database that resides
locally on the handheld device or
embedded system. MobiLink pro‑
vides two-way server synchronisa‑
tion,enabling the UltraLitedatabase
to send and receive information
from an enterprise database.

The goal is to extend business
applications, such as sales force
automation, to small devices.

The suggested retail pr ice for
SQL Anywhere Studio is $399(1 user)
or $999 (5 users).
w www.sybase.com

NEWs|

Unify is the latest corporation to
line up behind Linux. Seven new
products scheduled for release in
the next four months wil l be certi‑
fied for Red Hat Linux 5.2. These
include VisionAppServer, the Inter‑
net application server, and Vision
AppBuilder, the OO repository‑
based component framework.
www.unify.com

There i sa suite o fd e v e l o p m e n tand
debugging tools for Motorola's new
MPC8260PowerQUICC IIembed‑
ded communications processor.
Embedded Support Tools (EST)
has produced the visionICE emu‑
la tor and visionCLICK 7.02A
C/C++ debugger.
www.estc.com

Developers can integrate enter‑
prise-scale data modelling and
database design with COOL Data
Management Toolkit. The Toolkit
combines COOL:BusinessTeam
1.2a, a logical data modelling tool,
with COOL:DBA 2.1, a database
design and implementation tool.
Databases supported bythe toolk‑
it includeOracle, Sybase, and DB2.
www.sterling.com

Cambridge Control's Simulink
Report Generator provides report
writing capabilities from Simulink
and Stateflow models.Work from
both products is documented in real‑
time, and reports can be created in
formats including HTML and XML.
www.camcontrol.co.uk

Centura Sof tware has announ‑
ced SQLBase 7.5 for Novell Net‑
Ware with full YES Tested and
Approved compatibility. The release
provides security features to block
unauthorised data connections,
detect changes made to database
files and pages, and prevent data
from being seen asit'stransmitted
across the wire.
www.centurasoft.com
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Rapid SQL 5.2 Pro is an enhanced
version of Embarcadero’s data‑
base programming environment.
Featuring an Oracle PL/SQL de‑
bugger, it enables programmers to
debug Oracle stored procedures,
functions, packages, and triggers.
For Win32 clients, it supports Ora‑
cle 7.33+ and 8.03+ databases run ‑
ning on Unix and NT servers. It is
priced at £1,109.
www.embarcadero.co.uk

Enea OSE Systems has integrated
its OSE real-time operating system
with Green Hills Software's Multi
IDE and optimising compilers.This
brings t o g e t h e rtheOSE IIlumina‑
tor suite of debugging tools and
Multi’s source-level debugger.
Enea has also added a CPU Profil‑
er to its Illuminator suite.
wwww.enea.se/ose/

The Component Vendor's Consor‑
t ium (CVC) is a non-profit organi‑
sation of software component pub‑
lishers. Its main objective is to
develop an objective testing, mea‑
suring, and branding process to
identify vendors and components
that meet a rigorous standard. A
logo program will beestablished.As
well as code quality, the CVC stan‑
dard will establish minimum re ‑
quirements for technical support
and product documentation. Found‑
ing members include CompuWare,
FarPoint, VideoSoft,and Sheridan.
www.components.org

Data access hy template
Sheridan's data-access code gen‑
eration software, CodeAssist, is
aimed at Visual Basic developers,
though it can also provide tem ‑
plated or customised support for
other languages.

Features include more than 100
pre-built templates (covering RDO,
DAO,ADO, HTML, and SQL) sup‑
porting code requirements for call‑
ing data objects from two-tier and
multi-tier applications. There are
also templates for browsers ac‑
cessing databases and data objects.

The tool usesa point-and-click
database browser to pick database
elements from any combination of
tables and fields. These elements
can be gathered into reusable data
objects, which are then ‘passed
through’ the selected template to
generate code. This release works

with Microsoft Access and SQL
Server, but plans are underway to
release another version that wil l
include support for Oracle and
Sybase databases.

Developer's us ing C++, or
other languages not catered for by

Suite and easy print control
VSView 6.0, a suite of ActiveX
controls from VideoSoft, expands
and simplifies printing functional‑
ity to replace the Printer Object in
Visual Basic. In this version you
can automatically format text into
mult iple columns for table cre‑
ation; export to HTML; render pic‑
tures, RTF, or HTML; and add
headers, footers, text boxes, bor‑
ders, and word-wrapping.

With in VSView, enhance‑
ments to vsPrinter include a
print ing and previewing control
that features thumbnail displays,
multi-page pr int view capabili‑
t ies, support for both landscape

Books received this month

and portrait page orientation in
the same document, and s m a r t
zooming (where the amount of
zooming can be determined by
keywords, or by percentages).
Document creation features
allow the addition of headers,
footers, text boxes, and b o r d e r sto
VB documents with unit-aware
measurements control l ing their
precise location at printing.

Table design features include
automatically formatting text into
multiple columns, and VSView ta‑
bles support merged cells, cel l‑
specific attributes, and formatting
options such as colour, font, and

the pre-built templates, can create
their o w n templates. These have
full functionality.

A v a i l a b l efrom the beginning o f
May, CodeAssist is distributed by
Contemporary and costs £210.
w www.contemporary.co.uk

a l i g n m e n t .The suite i sADO com‑
patible, and allows the creation of
bound tables that a re populated
from variant arrays.

The new control, vsData‑
Labeler,allows end-users to create
custom labels while the vsData‑
Reporter is used to generate data‑
aware, ad-hoc reports with no addi‑
tional coding.

VSView 6.0 is compatible with
Visual Basic 5.0 and 6.0 and is de‑
pendency f r e e‐ no MFC libraries
are required for distribution.

It costs from £169 for a single
user and from £529 for five users.
wwww.videosoft.co.uk

Publisher Tit le Author I S B N RRP
Wrox Press ADO RDS programming with ASP J.Papa, M.Brown, C.Caison, et al 1-861001-64-9 £45.99
John Wiley & Sons Building Microsoft SQL Server 7applications with COM Sanjiv Purba 0-471-19233-3 £25.95
John Wiley & Sons Building n-tier applications with COM and Visual Basic 6.0 _Ash Rofail &Tony Martin 0-471-29549-3 £32.50
O'Reilly CJKV information processing Ken Lunde 1-56592-224-7 £43.50
John Wiley & Sons Concurrency: state models and Java programs Jeff Magee & Jeff Kramer 0-471-98710-7 £29.95
John Wiley & Sons Frame relay for high-speed networks Walter Goralski 0-471-31274-6 £32.50
John Wiley & Sons Java 2 and JavaScript for C& C++ programmers M.C.Daconta, A.Saganich, E.Monk ‐ 0-471-32719-0 £38.95
John Wiley & Sons Lingo sorcery: the magic of lists, objects, Peter Small 0-471-98615-1 £29.95

and intelligent agents
O'Reilly Perl 5 pocket reference Johan Vromans 1-56592-495-9 £6.50
O'Reilly The Unix CD bookshelf (6 books) Various 1-56592-406-1 £46.50
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MKS ;Toolkit
MAXIMUM

interoperability |
between

NT and UNIX
MKS TOOLKIT is the market leading solution addressing
the challenge of enterprise interoperability.

MKSToolkit

As Global 2000 c o r p o r a t i o n s work to bring together heterogeneous UNIX
a n d Windows N T e n v i r o n m e n t s , i n d u s t r y endorsed MKS Toolkit provides
the one unifying solut ion offering development teams access to the power
of UNIX on t h e Windows NT platform.
With MKS Toolkit , c o r p o r a t e IT managers can effec t i ve ly d e p l o y UNIX
trained staff on new IT s y s t e m s , and m a x i m i s e existing investment in UNIX
code and scr ipts onto Microsoft platforms. MKS Toolkit provides seamless
integration and interoperability between your Windows NT and UNIX
environments.

Downloada demo today from the MKS website
WWW.MKS.COM

PRICING £ 2 8 9 BaalG

Cryptor IV represents the latest in encryption
technology sporting a sophisticated hooking
system enabling it to monitor almost any
module in a process under Windows 95,
Windows 98 and Windows NT 4.0. Like its
predecessors Cryptor IV transparently and
selectively encrypts/unencrypts “on the fly” by
intercepting the data as it moves from the disk
to the registered application and v i c e versa - so
the data on the disk is always encrypted.
Unauthorized users will see a completely
scrambled and meaningless file. There are no
alternative keys - only the password will g i v e
normal access.
Cryptor IV is a 32Bit DLL supporting
Windows95, Windows98 and WindowsNT.
There are no drivers, s e r v i c e s or VxD's to
distribute with your product, just the one self
contained DLL. (VFP users can use the DLL
directly or use the specially provided FLL API
Libraries to access the DLL with a familiar
backward compatible interface).

Cryptor IVcan be used from the following
development platforms:

Visual Fox?
Visual Basic 5
Visual C
Borland Delphi 2 &3
Borland C++Builder 1& 3
Borland
Microsoft
Map Info 4.1

Cryptor IV is a true 32Bit solution re-engineered
with no 16Bit throwbacks therefore protecting
the performance ga ins you expect from
your32Bit software and hardware investments.
Downloada free evaluation copy of Cryptor IV:

Produce Great Online Documentation
Createlthe Best Applications
i Shrink Support Costs

Deliver OnTime

ie Call for
RoboHELP Office is the Proven Solution [ A i
The impact a powerful online Help system can have on your application, your end‑
users and your support staff has been proven ‐ by the thousands of developers who
use RoboHELP Office to create excellent online Help and documentation systems
fast. RoboHELP Office is the industry standard in Help authoring software and has
won 38awards - including PCWeek Best of Comdex.
With RoboHELP Office, you can produce high quality online Help and
documentation systems to increase ease of use, shrink tech support costs and help
end-users really use that hot functionality you developed. RoboHELP also saves
time ‐ helping you deliver on time - by shortening the process of creating an online
Help system. RoboHELP is selected 90% of the time over other tools by leading
companies like Microsoft, Deutsche Bank, EDS, Siemens Nixdorf, Oracle and more.

“Using RoboHELP Office 7.0 will save at least 80%
of the time it takes to manually create any Helpfile.”

Char James-Tanney, Creative Computing Company

BLUE SKY SOFTWARE
Worldwide Leader In Help Authoring Solutions

www b i u e s k y s o f t w a r e

sae|
MasterMaker

N E W F R O M WISESOLUTIONS
Wise Solutions offers the e a s i e s t , m o s t powerful tools for creating
installations for your Delphi Projects. Especially those projects where
you need to install the BDE. Choose from three different Installation
Suites depending onthe level of functionality you need
InstallMaker™ is the eas ies t tool to use for fast development of simple
installation rout ines . Just follow the simple 6-step process and you'll
create a professional setup in minutes. InstallMaker also includes
SmartPatche for creating “thin” installation patches that c o n t a i n o n l y the
differences between multiple vers ions of anapplication
InstallBuilder™is the must-have tool fo r developers who needadvanced
functionality to develop their installation routines. InstallBuilder
includes SmartPatch, fully customizable script editing, integrated, real‑

ng, built-in Windows API calling, custom dialog and
a t i o n , and much more!

t i m e debu
graphicsc!
InstallMaster™ is the ultimate in installation utilities. Des igned for the
power u s e r , InstallMaster includes SmartPatch, SetupCapture™, for
“repackaging” your exist ing installations i n t o Wise installations,
WebDeploy™ for creating dynamic Internet/intranet-based installations,
plus all the funtionality of InstallBuilder.

Wise)Call today for further i n f o ,
pricing and upgrades

Low Prices Next Day Delive
90 Days Tech Support

QBS Software Limited
0181 956 8000

m s e uLZ Catalogue
100’s of products

( O U B u s i n e s s P a r t n e r Call for yours today



M A Y H E M

Dark Ages
Like paper before it, ADA-MEM (very large‑

scale digital memory w i th analogue input and

output) transformed the work of historians.

Jules looks back to the days when all

recordings were at the mercy of their formats.

fter the Roman Empire had
become unrunnable, it

receded, gradual ly d ra in ing
back into Rome,and taking
with it the benefits of Greek
civilisation, which empowered
the Roman invasions some six
hundredyears before.

Without culture, technology,
or imperialist occupation, the
countries of Europeentered the
shadowy time knownas the Dark
Ages. Not that the Europeans
knew anythingabout the Dark
Ages; the sun shone asbrightly,
localtrade proceededmuch as it
hadbefore, and international
trade proceeded, if anything,
more easilywithout the threat of
coercion to which the Roman
occupiers occasionally resorted.
No,the Dark Ages were not dark
at all to i ts inhabitants. It is the
historians of later ages who
perceive a looming,almost
impenetrable shadow on the
timeline. The fact is that what we
know of the Dark Ages suggests
a comparatively pleasant time of
industry,wealth, and growth. It’s
just that we don’t really know
very much at all.We have a few
artefacts,and fewer earthworks.
What ‘facts’ wehave were passed
down, first through an oral
tradition that preservedthe
memorable and the heroic at the
expense of the true (remember
that truth meantverylitt le in the
days before mechanical
recording), andthen through a
written tradition that was
controlled byachurch that
valued political correctness over

14

any other consideration, no
matter the violence done to
traditions and records to
maintain that correctness. The
Dark Ages were not dark; they’re
just hidden.

What pu t an end to the
Dark Ages was the beginning
of the widespread use of paper.
Laws were enacted on paper,
books were wr i t ten on paper,
and paper i tsel f had a value.
Paper is, in fact, an amazing
substance ‐ i t s strength is also
its weakness. It’s very easy to
make a permanent mark on
paper, so it makes perfect
sense to w r i t e or p r i n t onto i t .
Bu t , because it ’s so easy to
make the mark, paper
fa i th fu l ly preserves a record of
everything that has happened
to i t . Eve ry fingerpr in t ,
crease, water spil l , or
accidental impression is
overlaid onto the intended
message, u n t i l after a period of
use, the paper wears out, even
i f i t does not decay natura l ly.

Paper has beenvery
successful for a long time, but
the beginn ing of the digi tal age
meant that we no longer had to
tolerate the inefficiencies of
paper. Dig i ta l recordings do not
preserve damage and noise,
and a dig i ta l record ing is as
clean today as the day it was
made. Unfortunately, damageto
a digi ta l recording is an all-or‑
nothing deal - either you read
everything or you readnoth ing
at all. It’s also a complicated
business. Where you merely

need to recognise the
handwri t ingon a piece of
paper, the extraordinary
number of digital formats
means that an enormous body
of knowledge is inaccessible.

There’s another property
that digital informationhas;
when it is erased, it leaves no
trace of i ts existence. When
digital recordings were first
devised, this appeared to be a
b ig advantage, because
recyclingmemory or hard disk
space was perceived to be easier
than recyclingpaper, and
valuable information was
recycled with abandon. Even
paper documents were not
immune; documents were made
which, though they were
expected to have a considerable
life span, were nevertheless
designed to be incomplete,
relying on digital information
offered through computer
networks. The digital
information was too extensive
to pr int , or not of a suitable
form, but when the space used
for these appendices was
recycled for other, more timely
purposes, the original paper
documents became useless as
historicaldocuments.

The decline of paper, then,
was precisely the cause of the
second Dark Age. There was no
cataclysm or apocalypse, there
was no conspiracy or polit ical
movement, but aspaper was.
used less, and data acquired its
value through its currency, vast
quantities of data were
systematically destroyed,
leading to a tragedy as
heartbreaking as the
destruction of the l ib rary of
Alexandria. Today we know
practically no th ing of how the
inhabitants of the 21st century
lived. Nearly a l l the data from
that time was erased because
its owners simply couldn’t be
bothered to preserve i t , and
most of what l i t t le has survived
exists only on unreadable
formats. For example, musical
styles are almost unknown to
us since the DVD format (the

standard method of storage in
the early 21st century) is no
longer documented (other than
on DVDs, which we can’t read),
and even the sounds used by
musical instruments are
preserved only in arcane
formats on magnetic disks that
are far too delicate to t r y to
decode. Artefacts are few and
far between, because anything
without intr insic value was
fanatically recycled in a world
where resources were dimin‑
shing and refining processes
were becoming more expensive.

The people who lived in this
time, of course, had no idea that
they were inhabitants of aDark
Age, any more than they did
first time around. These people
were drowning in hitherto
inconceivable quantities of
data, and thei r pr imary
problem was one of disposal.
After the stagnation of the 20th
century, it was a golden age of
exploration where energy and
resources became, at last, too
cheap to meter. It was a time of
great polit ical upheaval; the
fight for c iv i l r ights in an
interdependent society was
reaching its climax, turn ing
privacy and secrecy from one of
mankind’s most treasured ideas
into an expendable archaism.
The Nation States were
collapsing, governments
hastening the hand-over of
power to the corporates by
bankrupt ing themselves in
pointless wars and unstable
treaties among themselves. It
was probably the most exciting
time that humanity has ever
seen. But this wonderful
h is tory is lost to us, and al l we
can see is an Earth divided by
nationhood timidly entering a
dark shadow, and then, against
al l the odds, confidently
emerging some hundred years
later as the Solar Federation. m

Jules is a technology journalist,
and has beenso in at least two of
hisprevious incarnations. His
old-style Internetaddress of
jules@cix.co.uk sti l l works.
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Developer Tools? - Look No Further.
NEWS

New InstallShield CE
InstallShield for Windows CE
now available. £300 f r o m QBS.

1 . 0i s

New from the QBS labs - Lexia
Optical Character Recognition. Lexia is
a set of functions that adds OCR capa‑
bilities to your applications. Includes
OCX, DLL and Delphi 3 VCL. Costs a
fract ion of any competing product.
Introductory Price: £150.
QBS Software News - S u m m e r
Issue is ou t this month.
Call today for your free copy of the
new, re-vamped, comprehensive, full‑
colour QBS catalogue

New Delphi Tools from
Developer Express
These are excellent. ExpressBars;
ExpressOrgChart; ExpressGrid. Check
our web s i t e for the full run-down

MICROSOFT
M S D N L i b r a r y
MSDN Professional
MSDN Universal
MS SQL Server 7
MS SQL Server 7
MS SQL Server £3059

Basic Pro/upgrade £375/185
£895/525
£375/180
£885/525

£375
Visual J++ Standard £75

375/149
3 5 9

£1100/705
£370

£130
£465

£1700
£1100
£1569

+ S clients
+ 10 clients

clients

al Basic Enterprise/upg
al C++ Pro/upg

C + + Enterprise/upgrade

Visual J++ Pro/upgrade
Visual Studio Pro/upgrade
Visual Studio Enterprise/upgrade
Visual Sourcesafe 6

Note: QBS participates in Microsoft Open
License Program ( M O L P ) which saves y o u

m o n e y . Please call for MOLPp r i c i n g .

DELPHI
Ist Class fo r Delphi Std/Pro
Abbrevia 1.0
ABC for Delphi Pro wi th source
ACE Reporter Professional
Advantage Client E n g i n e f o r D e l p h i
Apiary Dev. Suite £340
Apiary OCX Expert £189
Apiary NetBIOS C u s t o m Contro! £79
Apollo 4 Standard/Pro £120/255
Argos Clipper to Delphi U t i l i t y £149
Async Pro 2.0 for Delphi £150
Borland Developer Workshop SPECIAL £545
BoundsChecker for Delphi
CodeRushfor D e l p h i3
Component Create
Conversion Assistant DB
DB Power Pro
D e l p h i4 Standard / Pro £79/410
Delphi 4 ClienvServer £1535
Delphi 4 Pro/CS Upgrade 112s
Direct Access £189
DNotes / ( + s o u r c e ) £99/ ( + 1 6 9 )
D y n a Z I P 16 bit/32 bit £175/189
Eagle CDK 16 biv/32bit £199/199

ssentials Vol 1 VCL directory £47
ExpressBars Suite/inc source NEW £65/100
ExpressOrgCharvine source NEW £60/85
ExpressGrid Suite ( inc ludes s o u r c e ) NEW£165

£119
£365

£175/89

£125/169
£125
£179
£165
£195

Flashfiler
ImageLib Corporate Suite
Infin i ty FormGenWin/MAPI
InfoPower v e r s i o n 4 Std/Pro £145/199
InfoPower v e r s i o n 4 upgrades from £75
List & Label for Delphi £225
MK Query Builder with source
Multilizer Std ( + s r e )

Multilizer Pro ( + s r e )

Orpheus 3
Quick Reports 3 with source £79
ReAct for Delphi £99
ReportBuilder Standard £175
ReportBuilder Professio £350
TOLEAutomationClient £39
TGlobe fo r Delphi/inc. source £75/199
TeeChart Pro VCL + Source £179
TeeTree £89

£265/395
£265/395

Titan for Btrieve/+ source
Titan f o r Access 7/+ source
TopGrid VCL £99
Transform Component Expert £95
Tsizer/ ( + s o u r c e ) £ 7 5 / ( 11 5 )

Addsoft (Upg
Gantt OCX

a v a i l a b l e

£185
£189

Schedule VBX/OCX £189/185
Apex (Upgrades a v a

TrueDBGrid Pro 6 VB/upgrade
True DBinput 5
True DBList P r o6
TrueDB Wizard

Data D y n a m i c s
Active Bar
Active Reports

D y n a m i C u b e
Desaware (( lc la

ActiveX Ga l l imau f r y £60
SpyWorks 5 Pro ( i n c l upgrade s u b s ) £249
StorageToo ls OCX

Version Stamper VBX/OCX
Farpoint

Button ObjX
Input Pro
List Pro
Tab Pro VBX/OCX

Greentree
DataTree/DataMask/DataL i s t

DataView
ActiveX Suite
Active Toolbox Standard/Pro

Luxent ( u p g r a d e s available
Artemis ActiveX/upgrade
Luxent Docs & Images Annotations

NuMega (CompuWare)
CodeReview Pro
DevPartner Studio VB
FailSafe Pro
So f t Ice
TrueTime VB or VC++

Pegasus (ImageFX)
CapturePRO
FractalFX VBX £265
FXTools Gold £265
I m a g e N DLL or VBX or ActiveX £265
Im: £ 5 9 9
RivetText £69

£265
£245

£220/130
£119
£165
£165

£110
£265
£335

£85/125

£129/99
£365

£295
£420
£295

f r o m £349
£295

SuiteFace
VectorFX 32bit OCX

Protoview
ActiveX Suite
Data Explorer 32bit
DataTable OCX & DLL
WinX L i b r a r y

Sheridan
ActiveListBar
ActiveToolbar&Menu
ActiveThreed Plus

£289

Active TreeView
ActiveSuite

Calendar W i d g e t s
ClassAssist
Component Suite (Ca l+Da ta+Des)
Data W i d g e t s
Designer Widge ts
Sp_Assist
VBAssist
TideStone ( V i s u a l Components)
First Impression ActiveX £199
Formula One v6 Pro £59
Visual Components Studio £229
Visual Speller OCX £95

B o r l a n d C + + 5
and C++ 5 Dev Suite

Borland C++Builder 4 Std
Borland C++Builder 4 Pro/Upg
Borland C++Builder 4 CS/Upg
BoundsChecker P r o C++

CC Rider 16/32/bundle
C-Vision f r o m Gimpel £179
Codebase 6.3 £330
Dart Power TCP Internet Toolkit 16/32 £399
DevPartner Studio for V i s u a l C + + £535
Great Circle Debi Pro £535

EXTENDED
DB NetWare Srv 2 user DK
DB NetWare Srv 5 user
DB NetWare Srv 25 user
DB NetWare Srv 100 user
DB NT Srv 2 user DK
DB NT Srv 5 user
DB NT Srv 25 user
ODBC Client kit
API Client kit

YEAR 2000
Centennial f r o m £24/user
Total Access Inspector 2000 £
Y2KFOX f r o m £265
Year 2000 Detective from £125

£1529/1109
£399

£220/300/400

£215
£645

£1795
£3145
£215
£645

£1795
£195
£105

WINDOWS TOOLS AND UTILITIES
VideoSoft

VS Data ActiveX
VS Direct
V S F l e x g r i d Pro
VS Reports ActiveX
VSVBX/VSOCX
VSView OCX v 6

Utilities - Help S y s t e m s
AnswerWorks 3
Doc-To-Help v.4/Pro
ForeHelp 3/ Premier
Help Magician Pro
RoboHelp Classic 7
RoboHelp O f fi c e
SOS Help! Info Author

Utilities - Other
S e a g a t e Backup Exec f r o m £395
Crescent PDQComm OCX 25
Crescent QuickPak VB/J 49
Crys ta l Reports Pro v7/Upg £249/£139
C r y s t a l Comm 3 2 ( + s o u r c e ) £ 1 3 5 / ( 2 7 5 )

£199
£295

Upgrades available

£50/95
£195

£375
£315/450
£249/440

£199
fcall
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Microsoft isnota
monopoly
Dear Sir,
Jules writes that Microsoft is a
monopoly, has behaved badly,
and deserves death by a
thousand cuts (Mayhem, EXE,
Apr i l 1999).

First , Microsoft is no t a
monopoly. It has a very large
market share of operating
systems for IBM-compatible
PCs.Apart from the fact that
there are PCs other than IBM‑
compatibles, such as Apple
Macintoshes, Microsoft's
‘monopoly’ is not l ike that of the
PostOffice’s for delivery of First
class mail. If I decide to go into
competition wi th the Post Office
tomorrowI w i l l beshut down
and arrested.If I decide to offer
a competing operating system to
Microsoft’s, I w i l l no t beshut
down and arrested. This is a
profounddifference and means
that a monopoly established in
the free market always has to
act as if it has competition even
if it hasn't. This is why the price
of Windows has stayed low
relative to its functionality. In
other words, amonopoly,or
near-monopoly, in a free market
can only maintain this state by
cont inu ing to offer ever better
and/or cheaper products. This
applies to Microsoft.

Second,Microsofthas indeed
behavedbadly by the standards
of the anti-trust laws. Butsohave
many companies who havenot
beenprosecutedunderthese
laws.Prosecutionsseem only to
arise if the company has a
sufficiently large market share of
some arbitrari ly defined market
and enoughof its competitors are
politically connected and
complain loudly enough.

The anti-trust laws betraya
fundamental misunderstanding
of the free market. A free market
does not requirethat there be
some arbi t rary number of
competitors in a given area. It
just requires that should anyone
wish to compete in that area they
may not be stopped from doing
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so by the government or by
private criminals. If Microsoft
chooses to offer i ts operating
system or web browser for sale
on terms such that if an OEM or
ISPdoes not accept them it does
not get the product, this does not
constitutea violation of the
freedom of the market.

It is indeedtrue that, with its
near-monopoly on PC operating
systems, this gives Microsoft
enormous economic power,but
that’s just tough. However, it
doesn’t give it unlimitedpower
and over time the market tends to
evolve responses to such power.
One suchresponse is Java.
Another, possibly more
promising, response is Linux and
the Open Sourcemovement in
general. If it were not for the fact
that Microsoft is sodominant on
the desktop, both in operating
systems and mainstreamdesktop
productivity applications, Java
and Linux would nothave
attracted nearly the levelof
attention they have.

Third, even if weaccept
Microsoft’s guilt, ‘execution by a
thousand cuts’ seems
disproportionate to the alleged
crimes. Ordering Microsoft to be
brokenup, or forcing it to
auction off the source code for
Windows, would bemanifestly
unjust measures. These are
punishments that dono t fit the
crime. Such punishments would
be appropriate if it were
considered that beinga
monopoly per seis a crime.
However, the DOJhas insisted
that Microsoft is notbeing
prosecuted for being amonopoly
assuch but for the manner in
which it attempts to ‘protect and
extend’ that monopoly.

The major charges against
Microsoft relate to exclusionary

business practices, product
tying, and the like. A n y
punishment should be
appropriate to these ‘crimes’
and not to the fact that
Microsoft has a monopoly. Thus
any punishment should consist
of Microsoft’s being fined,
ordered to desist f rom such
practices and, perhaps, to pay
damages to the ‘victims’ of such
exclusionary practices.
KevinMcFarlane
kevin@atech.globalnet.co.uk

Yo u seem to be saying tha t
the o n l y k i n d o f monopo ly
that y o u would accept i s a
statutory monopo ly - one
created a n d defended by
force of law. That’s
r idiculous ‐ i f i t were so,
then the ant i - t rus t laws
wouldn’t be necessary in the
US, a n d the Monopol ies a n d
M e r g e r s Commiss ion in the
UK wou ld concern i tse l f
o n l y w i t h Acts o f
Par l iament , no t w i t h acts of
p r i v a t e companies.

The po in t about the anti‑
t rus t laws is n o t that they t r y
to prevent market dominance
on commercial grounds, b u t
tha t they t r y to prevent
predatory practices which
dest roy competi t ion from ~
reaching the marketplace.
Nobody objects to a lack of
competi t ion because one
organisat ion can make a
better mousetrap ( that , a f te r
a l l , is what the patent system
is there to protect), b u t the US
cul ture in par t i cu la r deeply
objects to a lack of decent
mousetraps because one
organisation is threatening
any competition w i t h
repr isals or wip ing them out
by sheer financial muscle.

L E T T E R S

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 : The Ed i t o r,

E X E M a g a z i n e ,S t . G i l e s House,5 0 P o l a n d S t r e e t , L o n d o n

W I V 4 A X , or e m a i l ed i tor ia l@exe.co.uk

That’s what I believe MS has
done, and i t ’s what the t r ia l
w i l l establish legal ly.

F o r what it 's worth, ’ m a
great supporter of the ant i‑
t rus t laws. They are invoked
f r o m t ime to time, and in
every case they r u i n an
organisat ion tha t is general ly
hated ‐ few people lamented
the impend ing destruct ion of
B e l l (however m a n y wished
f o r i t s r e t u r n afterwards).

Anti-trust is so-called not
because i t ’ s anti-monopoly,
b u t because there is an
imp l i ca t ion in l a w that a
power fu l organ isat ion has
cer ta in dut ies of ca re wh ich
smal ler organisat ions do not .
I t ’s n o t a h a r d concept ‑
Premier League footbal l
clubs need all-seater
stadiums, where Four th
Div is ion clubs do no t , a n d
nobody regards tha t as
unreasonable. Microsof t is
u n t r u s t w o r t h y, a n d has
shown i tse l f to abuse i ts
p o w e r s in a systematic
manner (evento the extent of
l y i n g t o the c o u r t ) and o n
that basis should be deprived
o f i t s power to cause h a r m ,
j u s t asa drunk driver gets
h i s licence revoked.
Auc t ion ing the source codes,
o r be ingbroken up a n d sold
o f f , does n o t destroy a n y
p r o p e r t y o r asset value, b u t
it does remove those assets
f r o m a cu l tu re which can’t be
trusted to h o l d onto them.
Just because Microso f t
o r ig ina ted those assets
doesn’t mean it should have a
r i g h t to adminis ter them,
a n y m o r e t h a n y o u ’ d ge t t o
keep a g u n y o u made
yoursel f .
Jules M a y
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F E AT U R E r t .

Are y o u planning for you r

software to be considered a
failure? Without gathering

requi rements before developing,

Andy Brice would say y o u are.
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t the simplest level, the software development process is just two
things: find out what the user wants, and implement i t . I t is a

source of some amazement to me that somanyprojects proceedwith‑
out anyone actually finding out what the users want, or even identi‑
fy ing who the users are. After al l , you can’t expect to h i t a goal if you
don’t know where it is. ‘We'd better start coding now, because we'll
never get it r igh t first t ime’ is a self-fulfill ing prophecy.

A survey by the Standish Group found the fol lowing among the
leadingreasons for project failure:
@ Incompleterequirements (13.1%)
@ Lack of user involvement (12.4%)
@ Unrealistic user expectations (9.9%)
@ Requirements keep changing (8.7%)

A proper statement of requirements goes a longway to alleviating
these problems. It is the height of arrogance to assume you know the
requirements for a system without asking the prospective users. The
‘good old days’ of expecting the user to adapt to the software, rather
than vice versa, are long gone. Involvingusers in the requirements
process also helps to involve them in the development process and
hopefully ‘buy them in’ to the new system.

Studies show that some 60% of errors in delivered systems are
requirements, specification, or designerrors.A change to the require‑
ments of a system can cascade th rough the whole system devel‑
opment, potentially affecting design, coding, testing, and documen‑
tation. It should not bea surprise thatmistakes in requirements have
been shown to be 100 times more expensive to fix in a delivered sys‑
tem than fixing them at the requirements stage. Writ ing software is
an expensive business. Averaged over the whole development lifecy‑
cle ( ie includingdesign, documentation, and testing) the cost of com‑
mercial code is currently runn ingat around$50-100pe r line.Wereally
don’t want to bewasting time andmoney wr i t ing code that isn’t help‑
i ng the user. It makes sound economic sense to correct mistakes in
requirements as soon as they are discovered. Obviously, such mis‑
takes are very unlikely to be spotted if the requirements are not
recorded in any structured way. Getting the requirements r igh t can
haveother benefits;a systemthat doesn’t require substantial re-work
after delivery w i l l generally be better structured, which means it is
easier to extendandmaintainand hasa longer lifetime.

What is ‘requirements gathering’?
Requirements gathering is essentially the process of finding out what
theuserwants (defining needsandopportunities)and recording it i n a
formthat canbeusedas the basis for development.Therearemanydif‑
ferent software lifecyclesandmanydifferent terminologies in use.But,
in general, requirements gathering is the phase that comes between
making a business case for software development and specifying in
detail what the software wil l do. Requirements gathering and specifi‑
cationare sometimesgroupedtogether under ‘analysis’. (SeeFigure1.)

Requirementsgatheringmay soundrather simple, but it rarely is.
Commonproblems include:

Incomplete,vague, andcontradictory information.
The lack of precision of natural language.
The lack of acommon vocabulary between users and developers.
It is not always clear who the user is.
Unwritten assumptions.
Conflicts.
The temptation to rushto solutions before the problem is defined.
As requirements form a bridge betweenthe user and the developer,

it is essentialthat they arewritten in a formthatboththeuseranddevel‑
opercanunderstand.Generally,thismeansnaturallanguage(ieEnglish
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business case

transfer

Figure 1- A typ ica l software lifecycle.

for English speakers), wi th diagrams as appropriate. The vocabulary
usedshouldbethat of the user; IT jargon shouldbeavoidedasfar aspos‑
sible. Mathematics,entity-relationship diagrams, decision tables, etc,
should only beused if you are sure the user wi l l understand them, and
explanations and references should beaddedwhere appropriate.

Natural language is very rich, but not very precise. A ‘customer’
could be a person, an organisation, an account, or a relationship, and
the differencemight beimportant.Great caremust thereforebetaken
to beprecisewith language.When I worked on paperm i l l scheduling
software, some mills cut ‘reels’ of paper into ‘rolls’, while others cut
‘rolls’ in to ‘reels’. Problems can also occur between, for example,
Br i t ish and American English. A glossary of terms is a good way to
avoid such misunderstandings.

It is important to identify the targetusers for the system.Will they
use the system occasionally ( i n which case ease of use is important)
or a lot ( i n which case shortcuts and the abi l i ty to customise may be
more important)? There may be ‘hidden’ users, eg systemadminis‑
trators and other programs, whose needs have to be taken in to
account. Every system is part of a larger system.The boundariesof a
systemmust be identified sothere is no misunderstandingabout what
is inside the systemand what is outside the system.

Unstated assumptions can be real system killers. You may have
assumed that the system is a single-user system, the usermay assume
that it is amulti-user system. Try ing to re-engineer a single-user sys‑
tem into a multi-user system after delivery could be very expensive.
The general ru le of thumb is: if in doubt, wri te it down. Assumptions
can only be challenged if they are recorded.

The l ine between gathering requirements and specifying a solu‑
tion can be a fuzzy one. Developers are used to th ink ing in the solu‑
t ion domain, but the temptation to rushahead before the problem is
properly definedmustbeavoided. The solutions that occur to youdur‑
i ng requirements gathering should benoted separately for use later,
not recorded in the requirements document.

Communicating w i t h the use r
Potential sources of in format ion for requirements include: inter‑
views, surveys, or informal chats wi th prospective users; consulting
domain experts; andanalysing exist ing systems, procedures,anddoc‑
umentation.Discussionwi thusersshould focus particularly onwhat
users want to do, and problems they are current ly experiencing in
achieving this. It may be worth watching prospective users do their
job, or even t r y their job yourself for a day. Hopefully, this w i l l leadto
a clear definition of needsandopportunities that canbedocumented.
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R E Q U I R E M E N T S F O R S U C C E S S F E AT U R E

Once this document has beenreviewedandagreed by the user, it can
be used as a basis for specifying an appropriate solution.

Identifying users to interview is not always straightforward. A
completely new software product doesn’t have any existing users. A
standard software product, suchasawordprocessor, may havepoten‑
t ial ly millionsof users. The best one cando in these circumstances is
to find appropriate people to act as ‘surrogate ’ users.

It has been said that wehaveonemouthand two ears, andweshould
use them in equalproportionswhen talking to users.Aboveall, require‑
ments gathering is about communication. Youhave to find out what the
user needs and record this in away that bothusers and developers can
understand.Neverchallenge the user’sknowledgeof their owndomain.

In other words, the skills required for requirements gathering
include: listening,note taking, understandingthe user’s domain, deal‑
i ng with incomplete, conflicting and vague in fo rma t i on , and being
able to see the bigger picture.

Communication means beingpro-activeand asking the r igh t sort
of questions ‐ it is not good enough to say later, ‘You never told me
that!’ Continual ly c la r i f y your understanding by asking users, and
domain-experts, questions such as ‘so what you mean is...’. But don’t
ask a user ‘Would you like...?’ They w i l l usual ly say ‘yes’, on the
grounds that even the most obscure functionality might be useful at
somepoint. Usersoftendon’t understand the cost implications of addi‑
tional functionality ( o r don’t care ‐ they may not bepaying for i t ) .

It may require some digging around to find out the realproblem. A
usermay tel l y o u that it currently takes them an hour to generate a
report, and they want this reduced to a minute. The real
requirementheremaybethat reportgeneration shouldnot
prevent access to the system for more than a minute; the
time taken to generate the report may not be very impor‑
tant. If so, solutionsother thana60x increase in speedmay
bepossible,for example generating the report froma sepa‑
rate thread or allowing them to schedule it overnight.

Conflict is almost inevitable.Different usersw i l l have
different requirements for a system.When a new system
is delivered some people wi l l see themselves as gaining
(eg their job becoming easier) and some as losing (eg their skills no
longer being necessary). And the customer, who pays for the devel‑
opment, may no t be the same person as the end-user. There can also
be a conflict between what the user wants and what the user needs.
The best that can be done is to t r y to engineer a consensus, without
getting involved in the personal politics.

Other than ears and a brain, no tools are required beyonda word‑
processor, and perhaps a diagramming tool. Specialist requirements
gathering tools, such as DOORS (http://www.qssinc.com/products
/doors/index.html), are available. They may be appropriate for very
large and complex projects.

Writ ing the document
The length of a User Requirements Document can va r y f rom a few
pages to hundreds, depending on the complexi ty of the problem
described. But the principles are the same. A goodrequirements doc‑

Dangerousmyths.
‘I can't afford the time tofind out what the userwants.’
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Bad requirements |

d) A Laplacetransform solver shall beused.
e) Atwo-phase commit shall beused for all transactions..
f) | The systemshall bewritten in Java.
a) Is a solution. b) Isn't clear. What does this really mean, 99% uptime, |
99% of calculations correct?c) Isn'ttestable. d) Is asolution. e) Isjargon |
the customer is unlikely to understand.f) Is asolution.

um e n t should be concise, complete, consistent, unambiguous ,
testable, and feasible.

A im for clari ty and simplici ty in your wr i t ing. Examples make
things clearer and diagrams are often helpful. Repetition is danger‑
ous and should be avoided. It increases the size of the document
unnecessarily and, even worse, leads to inconsistencies if one
instance is changed and others are not.

A l l requirements should be testable so that it is possible to say
whether they have beenmet by the delivered system. ‘The system shall
be easy to use’ cannot be tested in any meaningful way and is nota good
requirement.A better requirement wouldbe: ‘Users of the existing sys‑
tem shall be able to use the new system after two hours training’. It is

always tempting to be vague to give developers maximum
leeway, but this isn’t professional. Frommy experience,
suchvagueness is morelikely to be usedby the user to their
own advantage. Quantifying requirements means less
chanceof surprises for developersor usersondelivery. It is
always possible to re-negotiate the requirements later if
they tu rn out to be problematic. (SeeBad requirements.)

When you gather requirements you should be focus‑
i n g on the needs o f the user, n o t on imp lementa t ion
issues. However, there is little po in t in drawing up a set

of requirements that you know can’t be satisfied, whether due to lack
of development resources or the limitations of available technology.
Users often have very litt le idea of what is feasible. Forexample, they
might ask you for functionality to calculate, in a few seconds, the opti‑
mal route for deliveringup to 40parcels ‐ no t realising that this is the
computat ional ly intractable ‘ t ravel l ing salesman’ problem, which
would severely tax the largest supercomputer. It is up to you to t r y to
steer them away from requirements that you know are infeasible.
Where feasibility isn’t clear, some prototypingmay beappropriate.

If you want the delivery of a system to beassmoothaspossible you
should include requirements that are not strictly par t of the software,
for example: administration, support, training, documentation, etc.
Furthermore, each individual requirement should stand on its own,
be necessary, be identifiable, and be accompanied by source refer‑
ences where appropriate

Identification and classification
Some form of identification scheme is necessary sothat requirements
can be cross-referenced against each other and traced to the specifi‑
cation. I tend to use a mixed words and numbers system. For exam‑
ple, essential per fo rmance requirement 1 m i g h t be PE / E / 1 and
desirable internationalisation requirement 3might be IN/D/3. Tr y
not to change the schemewhen requirements are addedor deletedas
this may make existing cross-references invalid.
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It is helpful to classify requirements by
importance, stability, and category. For
importance, it is generally sufficient to clas‑
sify each requirement as essential or desir‑
able. Essential requirements must be
fulfilled. Desirable requirements would be
helpful,butarenotessentialfor the system’s
success. Desirable requirements can be
added or subtracted to the development

plan, depending on resources.This gives usefulflexibil ity to the devel‑
oper later on. For stability, it is general ly sufficient just to ident i fy
requirements thatarevolatile, sothat developers can design for change.
Finally, categorisation is a useful way to identify related requirements.
Manycategorisations arepossible.Examplecategoriesmightbe:excep‑
t ion handling, performance ( t ime and space), scalability, reliabil i ty,
recovery,accuracy, security, audit ingandmonitoring,extensibility, data
format, data retention periods, installation, user interface, interoper‑
abil ity andexternal interfaces, and documentation. Grouping require‑
ments by category makes them easier to find. Categories canbe further
grouped into functional andnon-functional,but I havenever found this
distinction useful.

It may behelp fu l to distinguish between requirements (th ings the
systemshould do)andconstraints (restr ict ions on the possible range
of solutions). For example, ‘the system wi l l r u n on Windows 935’ is a
constraint. Excessivenumbers of constraints restrict the freedom of
the designer and should be avoided.

I nanidealworld,wewould likeal lsoftware to beeasy to use,efficient,
never fail, and always give the r ight answer. But in the real world, we
haveconstraints on development resources,so it makes sense to decide
the relative importanceof quality attributes. For example, wi th a cash‑
pointmachineit isprobablymoreimportant that the software is correct
(debits the r ightaccount)andeasy to use(theusersare notexperts) than
reliable (the occasional crash can be tolerated) and efficient (the differ‑
ence between a 0.01 and 1 second response probably won’t be noticed
much by users). But with a nuclear reactor control system it is more
important that the system is reliable(alossof systemfunctionality is not
acceptable) and efficient ( the system must respond fast enough to
counter hazards) than correct (the occasional over-cautious shutdown
maybeacceptable)andeasy to use(theoperatorswi l lbe trainedexperts).

It can be important to define howexceptions are handled.An Ari‑
ane space rocketand its payloadwas lost due to somethingashumble
asan unhandledfloating-point exception. If the requirements for an
a i r traffic control system state that it w i l l be able to handle up to 50
planes,weneed to decide what w i l l happen for 51- shutting down the
systemwith an er ro r message probably isn’t acceptable!

I find it helpful to record the rationale (the ‘why’) behind require‑
ments. If youunderstandwhy a requirementhasbeenadded, it is easier
to decide lateronwhether it can besafely changedor removed,particu‑
lar ly if more than one person is working on the document. If you can’t
think of a rationale, then you should ask yourself if this requirement is
really necessary. As the rationale isn’t strictly part of the requirements,
I generally put it in italics to make it distinct. Forexample:
R e q u i r em e n t : A c c e s s t o t h e s y s t e m s h a l l b e p a s sw o r d
p r o t e c t e d .
R a t i o n a l e : Te rm i n a l s a r e p h y s i c a l l y a c c e s s i b l e t o
s t a f f f o r whom a c c e s s w o u l d b e u n d e s i r a b l e . The u s e r s
a r e f a m i l i a r w i t h t h e i d e a o f p a s s w o r d s .
The requirements phase is a good time to think about acceptance tests.
You should agreewi th the user an outline of the tests that they w i l l
ca r ry out to show that the delivered systemmeets its requirements.
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Requirements gathering is a processof discovery and assuch it is
general ly messy and iterative. Answer ing one quest ion w i l l often
raise several more. When you have gaps in you r requirements it is
muchbetter to put ‘TOBE DEFINED’ in the document asa reminder,
than to put nothing. (SeeAn example l ibrary system.)

Generally, requirements gatheringwi l l take 5-10% of the total cost of a
software development project,dependingon how innovativethe project
is. If you take lesstime, youmay bestoring up trouble for yourself later.
I f you take a lotmore, you are l ike ly to run into dimin ish ing returns.

Once youhave completed your requirements document,it is essen‑
t ia l to get the prospective users, or an appropriate representative, to
review it . Users can be nervous about their competence to do this, so
i t is general ly a good idea to give them an overview presentat ion
before y ou deliver the document.

Once the user has agreed the requirements, which may take a few
iterations, it is useful to get them to ‘sign off’ to show their agreement.
Usersareoften reluctant to commit themselves and it can bequite diffi‑
cult to achieve this. In theory, theuserscouldwrite the requirementsdoc‑
ument themselves, but few wi l l have the necessary skills or experience
to make a good job of i t . It is generally better to get someone from the
development team to write the document on behalf of the users.

It is very difficult to cost a development accurately from the require‑
ments. Generally, this is better left to the specification stage, where a

Is the system for a single library or multiple libraries?
Is the system only for books or does it coverCDs, cassettes, and
videos as well? Will it be necessary to add other item types in the
future?
Are there different types of user, egadults and children?
Is the maximum number of items, loan period, and fine policy the
same for each type of item?Will it change?
What is the maximum number of borrowers and loan items the
system will have to beable to handle?
What is the maximum number of people expected to access the
system s imu l t a n eou s l y ?What happens i fthis number i sexceeded?
What information needs to be stored about each borrower and
loan item?
How long should information on completed loans bestored?
What is the maximum rate of checking loan items in/out?
What is the acceptable response time for checking in/out a
loan item?
What other systems will it have to interact with? Does it need to
handle loans with other libraries?
Is access security needed?
What sort of reports need to be output (eg the most-borrowed
books, ora list of all overdue books)?
Will the public beable to use the system or just librarians?
Will the system be responsible for printing overdue letters?
What sort of user documentation is required?

Not considering the answer to any one of these questions at the start
of the project could cause considerable expense, delay, and inconve‑
nience later on in the development.
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R E Q U I R E M E N T S F O R S U C C E S S F E A T U R E

Cover page
(Title, author, date, version number.)

Glossary
Defineterms the user may not know, including acronymsand abbre‑
viations.

Introduction
Scope
The scope and responsibilities of the system.
What is insideand what is outside the system.

Context
Howthis system relates to other systems (adiagrammay beuseful).

General capabilities
Describethemain capabilities andwhy they are needed.
What the systemdoes and doesn't do.
General constraints
Describethe main constraints andwhy they exist.
Usercharacteristics
Describewho will usethe system,when, and why.
Assumptions
Describeany assumptions made.
Detailedrequirements
Describeeach detailed requirement,clearly distinguishing between
the essential and the desirable.
Each requirement must havea unique identifier.
Group by category.

Critical success factors
Identify attributes of the system that are critical for its success.
Acceptance test plans
An outline of the tests that will be undertaken to show that the deliv‑
ered system meets its requirements.

References
Any relevant documents referenced.

Appendices

Requirement Specification

2.2 ‘Administration’,3.1 ‘Users’ windowSU/E/1

SU/E/2 2.2 ‘Administration’,5.7 ‘Off-lineback-up’

Figure 2 - A simple traceability matrix.

References
EuropeanSpaceAgency SoftwareEngineeringStandards

process. http:||dxsting.cern.ch|sting/ESA.txt

+30% estimateshould bepossible.Alternatively, if your budget is already
fixed you wil l have to decide which requirements to implement at the
specification stage ‐ hopefully, youwil l haveenough time andeffort for
at least the essential ones.
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Change control
Requirements w i l l always change during
the life of a project. These changes can be
driven by a number of factors. F i rs t , the
more the userssee, the morethey want. Sec‑
ond, the user or developer may realise that
there is something they have overlooked.
Third, new systems create new needs and
opportunities. Fourth, there can bea chang‑
ing businessenvironment. And finally, people dochange their minds.

To t r y and ‘freeze’ the requirements simply isn’t realistic. But
allowing requirements to change faster than developers can keep up
with wi l l send a project into free fall. The users anddevelopers must
agree a ‘changecontrol’ process for managingchanges.The usualpro‑
cedure is that the user or developer requestsa requirements change.
Next, the developer decides the impact this wi l l have on the project
budget and schedule. Then the user decides whether to approve the
change. And if the change is approved, project plans,documents, and
code are amended accordingly

In practice, it is often possible to do some ‘horse trading’ , for
example add ing one requirement and dropping another to avoid
schedule and budget changes. If changes to the requirements are
agreed, they should bemade to the requirements document first , and
then to other relevant documents (specification, test, e t c ) before
changing code. This ensures that the documents are consistent and
up-to-date. Often it wil l be sufficient to issue an addendum to a doc‑
ument, rather than re-issue the whole document. The whole change
control process should be documented, and a standard change con‑
t rol form makes this easier.

Specification
Oncea requirementsdocument hasbeenagreed,the next step is to define
the best possible solution to meet the requirements. Generally, this will
take the formof a systemspecification document that defines thebehav‑
iourof the newsystem, includingtheuser interfaceandfile formats,etc.

Note that every item in the specification should betraceable to one
or more requirements and every requirement should be fulfilled by
one or more item in the specification. If this isn’t the case,you have
superfluous items in the specification or unfulfil led requirements.
Traceabi l i ty can be shown bya simple t raceabi l i ty ma t r i x in an
appendix of the specification. See Figure 2.

A difficult skill
As Lewis Carroll once said, ‘ I f you don’t know where you are going
any roadwi l l get you there’. Developersmust resist foul urges to ‘get
on with the real work’ ( i e coding) before they understand the prob‑
lem.Without a good statementof requirements, you might endup pro‑
ducinga bril l iant solution to the wrongproblem,and then noamount
of good design or programming is going to save you.

Requirements gathering is a difficult skill. Some people now talk
about ‘requirementsengineering’ asa separatediscipline.Certainly the
communication skills required for requirementsgathering are rather
different to the analytic skills required for design andprogramming.As
developments becomeever moreambitious,and time-scales shrink, the
skil l of requirements gathering can only becomemore important.

Andy Brice isaPrincipalSoftwareEngineerat scientificand
engineering softwarehouseQuantiSci (http://www.quantisci.co.uk)
andproduct manager for design rationalemanagementsoftware
DRAMA (http://www.quantisci.co.uk/drama).
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hewalks us through a handheldapplication - a calculator for Roman numerals ‑

little history. It was in Ju ly 1997 that I heard about the PalmPilot.
( I f you've been l iv ing undera rock, the PalmPilot ‐ now the Palm

I I xand V ‐ is a palm-sizedhandheldMotorola DragonBall-basedcom‑
puter wi th an LCD touch-screen interface. It can operateoff two AAA
batteries for several weeks, and has scooped a huge amoun t of the
market share for Personal Digital Assistants.) As a th ink ing person,
my first question was ‘can you write y o u r own software for it?’ The
answer was ‘yes’, so I bought one immediately.

After exploring the various options for developingapplications
(see Software to go and PalmPilot softwaredevelopment, EXE, Febru‑
a r y 1998, for another exploration), the thought occurred to me that
Forthwasa perfect fi t for thedevice ( s e eAthumbnail sketchof Forth).
With an on-board Forth compiler I 'dbeable to write realapplications
anywhere I could take the PalmPilot.

No t much noise is made about the language, but it ’s lean, fas t ,
expressive, and has an ISO/ANSI Standard (X3.215-1994). Around
since the late 1960s, i t is the tool o f choice for a growing number of
developers, and is ideal for embedded systems like the PalmPilot. I set
about w r i t i ng such a compi ler - Quartus Fo r t h , which went in to
release in late December 1998.

A full-featured Forth compiler can be implemented in an amaz‑
ingly small space. TheQuartus Forth kernel is less than 20KB in size;
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f rom original concept to distribution.

this includesanopt imis ing compiler, interactive console, and al l con‑
nections to the underlyingoperating system.

The next step was to show that Forth is the r ight choice for Palm
development by wr i t i ng applications to demonstrate how i t ’s done.
This articlewalks through just such an application, from the or ig ina l
concept to distribution.

‘Duco’ is the Lat in word that means ‘ t o calculate’. Our application,
Duco, is a standardfour-function calculator w i th a difference - it
works in Roman numerals. It’s just the th i ng for deciphering corner‑
stones and movie credits.

Duco is apolished Palmapplication ‐ complete with GUI fo rm con‑
t rols, m e n u , and icon ‐ written in Quartus Forth. We'll look at it in
four stages:the innerworkings of the underlyingRoman-decimalcon‑
version engine, the user interface, the glue between the engine and
the in ter face, and finally the distr ibut ion of the application fo r useon
an y Palm handheld.

For this exercise, you’l l need a Palm handheld (any model of Palmor
PalmPilot). You'll also need Quartus Forth and i t s libraries installed
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F R O M R O M E T O A R A B I A ( W I T H F O R T H )

in the handheld,asper the instructions in themanualprovided in the
Quartus Forthdistribution. It’savailable at http://www.interlog.com/
~nbridges/quartus.html. The free evaluation version can be used to
createand run the application.To generate a standalone PRC(aPalm
executable) the registered version wil l be required.

To create graphical resources, you’ l l need a resource editor/cre‑
ator (we w i l l use RsrcEdit, a free on-board form-driven resource edi‑
tor written by RogerLawrence,available at http://www.individeo.net).

Lastly, each publicly released Palm application requires its own
unique four-character creator ID.These can beregisteredquickly and
free of charge at http://palm.3com.com/devzone/. Duco has already
been registered; its creator ID is ‘Duco’.

Useful,butnot required, is the PalmOSEmulator.This is an excel‑
lent package maintained and supported by 3Com. It ’s available f rom
http.//palm.3com.com/devzone/. It runs on both the Mac and the PC,
and looks just l ike a PalmPDA glued to your monitor. It has features
for debugging, automatedtesting, andprofiling, and it supports Palm
OSROMimagesa l l the way back to version 1.0.You can also use it to
take screenshots.

Let’s beginwi th the underlyingRoman-decimal conversion engine.
In Roman times, slaves who could handle the mult ipl ication and

divisionof Romannumeralswere often given their freedomafterjust
a few years of sucha difficult task. Duco skips the
harder bits by converting values to decimal before
performing any calculations. This is managed via
roman, a module designed to perform conversions
both to and from Romannumerals. See Table 1for a
br ief overview of these values.

No more than three symbols of a n y type may
appear together; symbols w i t h a l ine drawn over
them represent their value times 1000. Any symbol
precededby a symbol 1/10thor 1/5thof its value has
the preceding symbol’s value subtracted from it ( IX
and IV are examples of this).

The algorithms used in romanare of interest in andof themselves.
There are four key functions.

The first is roman> , which has a prototype of:
r oma n > ( a d d r u l - u 2 )

It converts a str ing (represented by the address a d d r and the length
u1) into an integer u2.MalformedRomanstrings are convertedwith‑
out er ror (eg ‘XII I I I I ID’ w i l l convert to 517). I t s a lgor i thm can be
expressed as:

Start with 0 as the output integer.
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Figure 1 - T h e calculator’s use r interface.

For eachRomansymbol in the input s t r ing (left to r ight) :
Convert the symbol to its decimal value.
If theprevious symbol was 1/10thor 1/5th the value of the current
symbol,

subtract twice the value of theprevioussymbol.
Add the resulting value to the output integer:
The second key function of the r o m a n moduleis >roman:

>roman ( u l - a d d r u2 )
This converts a posit ive integer ui into a Roman numeral str ing at
address a d d r w i th a length u 2 . It handles input values from 0 to 3999
(MMMCMKXCIX’) and its algori thm is:

Start with a nul lRomanoutput string.
Convert the input value into a str ing of decimal
(Arabic) digits.
For each decimal dig i t (left to r ight) :

Mul t ip ly each Romansymbol in the output
s t r ing by 10 (I becomesX, X becomes C, etc).

Append theRomanrepresentationof thedecimaldigit
to the output s t r i ng (note that the d ig i t ‘0’ is repre‑
sented by a nu l l string).

The third important function i s s p l i t - r o m a n ,
which has a prototype of:
s p l i t - r o m a n ( u - n n n 1 0 0 0 ' s )

This splits the input integer into two parts. If it is less than 4000, the
two parts are 0 and the original integer (nnn). I f the input integer is
grea ter than or equal to 4000, the two par ts a r e the quot ien t and
remainder resul t ing from dividing the or ig ina l integer by 1000. This
routine is used by romant ype (see below). The algorithm is:

Divide the input integer by 1000.
If the quotient is greater than 3,

continue;
otherwise

set the quotient to 0,and set the remainder to the input integer.
F ina l l y, f o r the Roman-decimal conversion engine, there is

r o m a n t y p e :

r o m a n t y p e ( u - )
It converts the unsigned integer uvintoRomannumerals,anddisplays
i t . Any part of the result over 3999 is displayed wi th a l ine over i t , as
pe r the accepted systemof displaying Roman numerals. It handles
input values from 0 to 65535:
Performs p l i t - r o m a n .
Display the quotient as a Romannumber, with a linedrawn over it.
Display the remainder as aRoman number, immediatelyfo l lowing
the quotient.

Note that the file r o m a n mus t be present as a memo in you r Palm
MemoPad. Be sure that the memo starts w i t h a backslash and a
space, followed by the filename roman, so that it w i l l be recognised
by Quartus Forthasa source file.
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The interface
Because of the small screen and
160 x 160 pixel resolution of the
Palm handhelds, it ’s impor tan t
to keep the graphical user inter‑
face simple and easy-to-read.

As you can see from Figure 1,
the interface w i l l have the
expectedcalculator buttons, but
wi th Romannumerals in placeof

the typica l 0-9. Along wi th output areas for both Arabic and Roman
representations of the currently-enterednumber,a t iny ‘m’ shows the
status of the ‘memory’ feature of the calculator. A standard titlebar
provides access to the menu items (Help and About).

There is more than one way to create Palm OS GUI resources ( ie
forms, buttons, menus,etc). PilRC is a script-driven resource compiler
that runs on the desktop‐ available from http://www.scumby.com/
scumbysoft/pilot/pilrc/index.htm. There are various layout assistants
(eg P i l o tMAG) that r u n on the desktop and allow for drag-and-drop
placement of graphical objects; most such programs produce output in
PilRC format. RsrcEdit,as mentioned earlier, is a resource editor that
runs on-board the Palm itself,and it presentsa simple form-driven inter‑
face for creating resources. I usedthis to create the interface for Duco.

If you want to cut to the chase, y o u can download a pre-made
resource fi le (along w i t h a l l sources from this art ic le) from EXE
OnLine or http://www.interlog.com/~nbridges/dist/quartus/Duco.zip.
Rather than walk through each step of creating each button, etc, I
would refer you to the zipfile, where the required Palm OS interface
features are shown asa PilRC script.

The items no t shown in the PilRC script (the ‘m’ memory indica‑
tor, and the frame around the numeric display area)are not provided
by the Palm OS, andwi l l insteadbedrawn laterby the Duco setup code.

The next step, us ing RsrcEdit ( o r another tool), is to create a
resource file containing the above interface objects. Every resource
database needs a creator ID anda type; give this resource database
the already-registered creator ID of ‘Duco’ (without the quotes) anda
type of ‘rsrc’. The name of the database isn’t crit ical; call i t ‘Duco
Resources’.Safeguard yourself anduseRsrcEdit to set the backup b i t
on the database, so that i t ’ l l be backed-up to y o u r desktop the next
time you HotSync.

The large and small icons for the application are defined us ing
RsrcEdit. Such icons wi l l appear in the Application Launcher on
the Palm PDA.

Filename Neededfor

for enum
for v a l u e , etc
as described in the article
for t y p e . r i g h t
for b i tmap
for c o n d and t h e n s

t o o l k i t
¢ c o r e - e x t

r o m a n
t e x t a l i g n
b i t m a p
c o n d t h e n s
g r a p h i c s

l i n e , and f r a m e
for named font types
for u s e - r e s o u r c e s

e v e n t s for named event types
i d s for ( ID ) (simple creator ID handling)

f o n t s
r e s o u r c e s

Table 2- Library dependencies.
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Thea p p l i c a t i o n
Next, we’l l delve into the source for the calculator itself; the ‘glue’
layer that joins the underlyingRoman-decimalconversion engine and
the user interface, and provides the calculator logic.

The application is presented asa file called d u c o . Forth source is
written such that later code builds onearlier code. Because of this, it
lends itself nicely to a top-to-bottom discussion and analysis. We’ll
take the codea piece at a time.

First, in the prologue, a l l required l ib rary files are included via
n e e d s , which ensures that each file is only loadedonce no matter how
many times the same file is requested via needs. (This is akin to the
common practice of using # i f n d e f and # d e fi n e in C header files to
prevent them from being repeatedly included by other source files.)
\ duco 9 9 . 2 . 7 5 : 0 0 p m NAB

needs t o o l k i t
n e e d s c o r e - e x t
n e e d s roman
n e e d s t e x t a l i g n
needs b i t m a p
n e e d s  c o n d t h e n s
n e e d s g r a p h i c s
n e e d s f o n t s
needs r e s o u r c e s
n e e d s e v e n t s
n e e d s i d s
A l l o f these files (except roman, asdescribed above)are Quartus Forth
l ib rary files, and are part of thedistribution package. See Table 2for
more detail on the l ib rary dependencies.

The t i n y ‘m’ on the user display, wh ich indicates that a value is
stored in the memory of the calculator, is defined asa bitmap:
5 7 2 c o n s t a n t m - s i z e

2 0 5 2 c o n s t a n t m - p o s i t i o n
m - s i z e b i t m a p m e m o r y - i n d i c a t o r
2 b a s e !
111 0 11 0 0 0 0 0 0 0 0 0 0  ,
1001001000000000  ,
1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0  ,
1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0  ,
1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0  ,
d e c i m a l
The b i tmap is defined u s i n g the b i t m a p word f rom the b i t m a p
l i b ra ry file. We take advantage of Forth’s abi l i ty to work in an arbi‑
t ra ry numeric base; here we use base 2. Dark pixels a re indicated
w i t h ‘1’, clear pixels w i th ‘0’. Once d e fi n e d , m e m o r y - i n d i c a t o r
becomes an active word that can draw i t se l f anywhere on the
Palm’s screen. Tw o double-cell constants are defined ( m - s i z e , m‑
p o s i t i o n ) that describe the size and eventual position o f the ‘m’
on-screen.

Next, we define the variables the calculator uses internally:
\ F o r i n t e r i m v a l u e s :
0  v a l u e  a
0  v a l u e  b
2 v a r i a b l e d i s p l a y
\ H i g h - c e l l o f d i s p l a y i n d i c a t e s r a n g e e r r o r s :
d i s p l a y c o n s t a n t o u t - o f - r a n g e

0 v a l u e m e m o r y
The values a andb hold inter im values wi th in the calculator. A 32‑
b i t double-cell variable d i s p l a y is defined; o u r calculator on ly
works in the 16-bit range of unsigned integers, so any calculation
exceeding this range wi l l result in a non-zero value in the high-cell
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o f d i s p l a y . W e name this cel l
o u t - o f - r a n g e , and b y checking
it wecanalert the user to under‑
flow/overflow errors dur ing
norma l calculator operation.
The calculator’s memory wi l l be
held i n the value m e m o r y.

In the fol lowing, the four
words g e t - d i s p l a y , s e t - d i s ‑
play, z e r o - d i s p l a y ,and error

are used to retrieve and update the d i s p l a y variable (they serve as
shorthand later in the code):
: g e t - d i s p l a y ( ‐ u ) d i s p l a y 2 @d>s ;
:  s e t - d i s p l a y  (  d .  ‐  )  d i s p l a y  2 !
:  z e r o - d i s p l a y  (  ‐  )  0 .  s e t - d i s p l a y  ;
: e r r o r ( ‐ ) - 1 . s e t - d i s p l a y ;

Wethen come to the first part of the calculator-specific logic. The
a d d - s y m b o 1 routine acts as an intermediary between the calculator
and the roman module: it adds a new character to the end of the
Roman representation of the currently displayed value, converts the
resultingRomannumeral string back to an integer,and stores it back.
: a d d - s y m b o l ( c h a r ‑

>r

g e t - d i s p l a y  ( u  )
s p l i t - r o m a n ( n n n 1 0 0 0 ’ s )

\ Add c h a r t o e n d o f l o w R o m a n :

s w a p >roman 2 d u p + r> swap c!
C o n v e r t b a c k t o i n t e g e r :
1+ roman> ( 1 0 0 0 ’ s n e w n n n )

\ Combine new n n n a n d 1 0 0 0 ' s :
> r 1000 m * r > m + s e t - d i s p l a y ;

By convert ing the input to a Roman representation and back after
each symbol is added, we ‘clean’ the input and prevent the user from
entering a malformed Roman number. For example,should the user
pushI five times, v wi l l show on the calculator’s display.

The opcodes for the calculator are defined usingan enum ( f rom the
toolkit l ibrary file):
\  O p c o d e s :
0 e n u m O p Ty p e

O p Ty p e d o - n o t h i n g
O p Ty p e a d d
O p Ty p e s u b t r a c t
O p Ty p e m u l t i p l y
O p Ty p e d i v i d e

d o - n o t h i n g v a l u e n e x t o p e r a t o r
f a l s e v a l u e p e n d i n g e q u a l s

C = ]

z e r o - d i s p l a y
:  c l e a r

f a l s e t o p e n d i n g e q u a l s
d o - n o t h i n g  t o  n e x t o p e r a t o r
0 t o a d t o b ;

A c l e a r word has been defined; it is the action that w i l l later be
associated w i t h the ‘C’ (clear) but ton in the GUI. The value
p e n d i n g e q u a l s i s a n internal flag that indicates t o the calculator
engine whether an arithmetic operation is pending.

Next in the d u c o file, the r e f r e s h routine updates the on-screen
display:
: r e f r e s h ( ‐ )

32

b o l d F o n t f o n t d r o p
C l e a r Roman d i s p l a y :
1 6 107 2 2 4 4 e r a s e - r e c t a n g l e

C l e a r A r a b i c d i s p l a y :
1 4  3 2  2 4  6  e r a s e - r e c t a n g l e

D i s p l a y Roman:
2 4  4 5  a t
o u t - o f - r a n g e  @  i f

s " e r r o r ” t y p e z e r o - d i s p l a y 0
e l s e g e t - d i s p l a y d u p r o m a n t y p e

t h e n
D i s p l a y  A r a b i c :
0  < #  # s  # >  3 8  t y p e . r i g h t

M e m o r y i n d i c a t o r :

A thumbnail sketch of Forth
Thefundamental buildingblock is calleda‘word’.This isakinto afunc‑
tion or subroutine in C or Basic with a key difference: a word defined
in Forthbecomesa ‘first-orderoperator’ ‐ nospecial syntax is needed
to invoke it. It becomes,effectively,a keyword in the language.
Parametersarepassed viaa first-in, last-outstack called the datastack.

A simple example
Given the example:
3 5 + 7 - * . < E n t e r >
here'sa breakdownof what the Forthinterpreter does.A stack diagram
is shown at the end of each line; these are commonly seen in Forth
source code. Each stack diagram has the format ( before ‐ after )
showing the contents of the data stack both before and after each
operation:
Parse3 ;translate it to binary and pushthe number ontothe data stack.
( ‐ 3 ) :
Parse5 ; translate it to binary and pushthe number onto the data stack.
( 3 ‐ 3 5 )

r e s u l t . ( 3 5 ‐ 8 )
Parse7 ;translate it to binary and pushthe number onto the data stack.
( 8 ‐ 8 7 )
Parse* ; find it in the Forth dictionary and perform its action,which is
to poptwo numbersfromthe data stack,multiply them, and push back
the result. (87 ‐ 5 6 )
Parse. ; find it in the Forth dictionary and perform itsaction,which is
to popa number from the data stack, convert it to Ascii digits,and dis‑
play the result on-screen with atrailing space. (56 ‐)
The endof the input-buffer has been reached.Displaythe prompt‘ ok’,
performa carriage return, and wait for another line of input from the
user.
The screen will show:3 5 + 7 * . 56 ok

There are a number of standard built-in words. For example, the word
DUP duplicates the top number on the data stack. Here’s the definition
of a word that squares the number on top of the stack,and displays the
result:
: S Q U A R E D( n ‐ n * n ) DUP * .
5 SQUARED <En te r> 25 ok
Thetext betweenthe round brackets is acomment in Forthsource,just
as is any text on a line following a backslash.
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m e m o r y  i f
m - p o s i t i o n m e m o r y ‑

i n d i c a t o r
e l s e

m - s i z e  m - p o s i t i o n
e r a s e - r e c t a n g l e

t h e n  ;

I t uses words f rom graphics ,
roman, typealign, fonts, and the
b i tmap we defined earlier, m e m ‑

o r y - i n d i c a t o r . Both the Roman and Arabic numbers are drawn a t
the appropriate places on the screen, and the m e m o r y indicator is
drawn or cleared based on the presence of a non-zerovalue in m e m o r y .

Four words - a r g s , i n t e r i m , e q u a l s ,and o p e r a t o r - provide the
basic logic of the calculator itself:

a r g s ( - ‐ b . a . )

b o O a o d ;

i n t e r i m  (  ‐  )

a t o b g e t - d i s p l a y t o a j ;

e q u a l s ( ‐ )
p e n d i n g e q u a l s i f i n t e r i m t h e n
f a l s e t o p e n d i n g e q u a l s
n e x t o p e r a t o r c o n d

d u p a d d = i f
a r g s  d +  s e t - d i s p l a y

e l s e d u p s u b t r a c t = i f
a r g s  d -  s e t - d i s p l a y

e l s e d u p m u l t i p l y = i f
a r g s d r o p n i p m * s e t - d i s p l a y

e l s e d u p d i v i d e = i f
a i f

a r g s d r o p
1 swap m * / s e t - d i s p l a y

e l s e  e r r o r
t h e n s d r o p r e f r e s h
g e t - d i s p l a y  t o  b  ;

o p e r a t o r ( o p c o d e ‐ )
p e n d i n g e q u a l s i f e q u a l s t h e n
t o  n e x t o p e r a t o r
t r u e t o p e n d i n g e q u a l s
i n t e r i m z e r o - d i s p l a y ;

The e q u a l s wordperforms the actual calculations basedon the most
recent opcode. Errorchecking is performedto ensure that division by
zero is not attempted.

Eachof the buttons in Duco’s user interface has an associated but‑
ton number. ‘M’ is button 2000; ‘C’ is button 2016. To make the follow‑
i ngbuttondispatch code more readable, i t e m > b u t t o n is used to map
the button numbers onto Asci i characters. It also maps the correct
Roman symbols to the Romannumeral buttons on the calculator:
\ B u t t o n i d s r u n f r o m 2000 t o 2 0 1 6 .
2000 c o n s t a n t fi r s t - i t e m - i d

\ M a p f o r m c t l E v e n t s t o c h a r s :
i t e m > b u t t o n  (  i d  ‐  c h a r

fi r s t - i t e m - i d  -
s” MDCLXVI/*+-=wraek” d r o p + c@

34

The following d o - b u t t o n routine is the dispatchengine for pushed
buttons. Every button i s mapped t o a n action i n a c a s e / e n d - c a s e
structure. The Romannumeralbuttons are handledasa group by the
final e l s e clause:
\ A c t i o n s f o r e a c h b u t t o n :

d o - b u t t o n  (  c h a r  ‐  )

c o n d
d u p [ c h a r ] k = i f c l e a r r e f r e s h
e l s e d u p [ c h a r ] e = i f \ c l e a r e r r o r

z e r o - d i s p l a y  r e f r e s h
e l s e d u p [ c h a r ] w = i f \ m c

0 t o m e m o r y r e f r e s h
e l s e d u p [ c h a r ] a = i f \ m +

g e t - d i s p l a y m e m o r y + t o m e m o r y

r e f r e s h
e l s e d u p [ c h a r ] r = i f \ m r

m e m o r y 0 s e t - d i s p l a y r e f r e s h
e l s e d u p [ c h a r ] + = i f

a d d o p e r a t o r
e l s e d u p [ c h a r ] - = i f

s u b t r a c t o p e r a t o r
e l s e d u p [ c h a r ] * = i f

m u l t i p l y o p e r a t o r
e l s e d u p [ c h a r ] / = i f

d i v i d e o p e r a t o r

e l s e d u p [ c h a r ] = = i f e q u a l s
e l s e d u p a d d - s y m b o l r e f r e s h
t h e n s d r o p ;

There are other ways, arguably more effective, to set up a conditional
structure l ike this. The code shown (roughly equivalent to a s w i t c h
statement in C)works for o u r purposesand is conceptually qui te sim‑
ple.To simplify the conditionals, cond/thens ( f rom the condthens file)
is used; wecan create an arbi trar i ly deep i f / e l s e structure without
having to match up t h e n statements at the bottom.

Next, to make use of the resources we defined earlier, the
Duco/ rs rc resource database i s opened via u s e - r e s o u r c e s . The
function s h o w - p a n e 1 establishes the buttons and the frame around
the numeric display area, aswell asthe l ine d iv id ing the decimal and
Roman display areas.

Figure 2- Duco in act ion (Duco.PRC is approximately 7 KB in size,
quite a reasonable figure for a Palm application).
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A (WITH R T H ) TECHNIQUES

source code- i t aids r e a d a b i l i t y

and m a i n t e n a n c e .

The h e l g u t r o u t i n e i s

responsible fo r d isp lay ing the
‘About’ box , and displaying the
‘Help’ text. This is the only place
in the source that we directly call
f u n c t i o n sfrom the Palm O SROM

and
We have defined a cons t an t named w i t h the f o r m num ‑
ber of the Duco form. Th i s is o n l y used o n c e in
None t he l e s s , i t ’ s good p r a c t i c e t o name a l l ‘ m a g i c ’ numbers i n

Events are dispatched in the fo l l ow ing : men u events are passed to
the h e l p / a b o u t r o u t i n e , button events t o

S e c u r i t y ToDo List P e e

Figure 3- A new standalone appl icat ion in the Appl icat ion Launcher.

Aaargh...
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F R O M R O M E T O A R A B I A

t h e n

And this is where it a l l comes together. Here is the m a i n en t r y point,
named g o :

B u i l d i n g on a l l the p reced i ng code , clears the ca l cu l a t o r, dis‑
plays the graphical use r - i n te r face , clears the calculator ‘memo r y ’
fea tu re , refreshes the display, and then drops i n t o a s imple even t ‑
hand l i n g loop.

That br ings us to the end of the duco source. Make sure duco is
installed as amemo in your Palm MemoPad application. Aga in , as
wi th r oma n , be sure the memo star ts wi th a backslash and a space, so
that Quartus Forth wi l l r e c o g n i s e i t a s a source file.

The app is ready to be tested wi th in Quartus Forth. Star t this by tap‑
ping on the i c o n from the Application Launcher. Type

>i s a Graffiti Return‐a singlestroke in the Graffit i area
from upper r ight to lower left
where < R e t

Af ter a few seconds, and a s s u m i n g no errors in the source, Quar‑
tus Forth wi l l r epo r t * ok’ a n d r e t u r n y o u t o the i npu t p r omp t . The
source of Duco has been compiled i n t o n a t i v e machine code. Recall

W I T H F O R T H )

that the m a i n e n t r y p o i n t for
Duco is a word named go. Type:

And Ducowill run! (See Figure 2.)
Runn ing the application from

within Quartus Forth is fine for
t e s t i n g , but for a publ ic release
y ou ' l l w a n t a standalone exe‑
cutable ( s e e Figure 3 ) , a PRC file.
The reg i s t e red v e r s i o n o f Quar‑
t u s Forth gene ra tes such files.

There are a number of distribution points for Palm software on the
Web. Foremost am o n g these is PilotGear HQ at Attp://www.pilo‑
g e a r . c o m / . They have a n enormous collection o f f reeware, shareware,
and commercial software. If y o u ' r e so incl ined, they' l l take orders for
y o u r software and send you m o n t h l y cheques.

M a k i n ga product ava i l ab lea t PilotGear i sa simple m a t t e ro f follow
i n g the ins t ruc t i ons they provide. Duco is a l ready there. I look forward
to s e e i n g the Palm applications you create with Quartus Forth!

Neal Bridges is a developer specialising in handheld systems. Hecan
becontacted at http://www.interlog.com/~nbridges/, or v i a emai l at
quartus@interlog.com.

The fu l l code l i s t i n g s are available at ftp.exe.co.uk
pub/exestuff/9905_forth
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Unix in perspective
On the occasion of his

100th EXE article,

Peter Collinson looks

at his changing

Unix world. From

universi ty days w i t h

UUCP and Usenet

News through the

arrival of Solaris to

the emergence of the

World Wide Web.

h is article is the 100th feature that I have wr i t ten for EXE. The
firs t one was pr inted in June 1990, so it ’s taken a litt le under

nine years to reach this milestone. If y o u do the arithmetic, per‑
haps you ’ l l think that there were several editions that didn’t con‑
tain an article f rom me. However, the old .EXE publ icat ion d ia ry
was not graced with a January edition u n t i l 1995, because the edi‑
torial team likedtheir Christmas holidays. In the early years, wri t‑
ers produced eleven chunks of text per year. I’ve actually missed
only one edition: October 1992.

A week is supposedly a long time in politics. Nine years is a very
longtime in computing. In 1990, I 'dbeen freelance for a year, having
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Why n o t let the s
ew Howto delegate

semamenasesemeesreyapplic c a t i o n fr
w o e

Is it t i m e we took Peter Collinson in han
For everybody knows that GNU’s N o t UNIX

left my tenured employment asa lecturer in Comput ing Scienceat the
University of Kent. At the university, I was responsible for the devel‑
opment of Unix on the campus. Wewere the first university in the UK
to use Unix as part of the Computing Serv ice , runn ing the first VAX
11/780Unix system in the UK.

Due to the foresight of our boss, B r ian Spratt , we had a well‑
developed network on the campus using Cambridge R i n g technol‑
ogy at a time before Ethernet was commercially available. Users
could go to a terminal room somewhere on campus and transpar‑
en t l y l o g in to one of several machines to get the i r work done.
Machines could share printers and tape devices.Wehad an exten‑
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sive email system for a l l users. Many system operations were pro‑
vided by client/server applications, well before that term became
a market ing buzzword.

Of course,we didn’ t understand the novel ty of what we had
done, and we told no one really, because it didn’t seem exceptional
and it appeared somewhat parochial. It was development that
solved o u r day-to-day problems and was not research. I don’t th ink
that I understood what had happened u n t i l yea rs later when I
attended conferences and heardpapers re-solving the problems we
had encountered and solved.

The need for a Sun
Latterly at Kent I ’ dbeen involved with the creation of the UK UUCP
network, connecting UKCto the world via Holland and fann ing the
network out to both commercial and academic sites in the UK. The
UUCP network supported the Usenet News system and carr ied
email. It created the appetite that was later going to explode into
the Internet.

Actually, the UUCP network wouldn’t have started at a l l without
the Joint Network Team (JNT)that provided a free backbone- JANET
‐ to academics in the UK. The JNT supremos kept congratulat ing
themselves on al l the interactive terminal traffic that was travelling
on their network.However, a goodly proportion of
the bytes was UUCP traffic conveyed f rom
machine to machine by logging on us ing a termi‑
na l connection. I have to acknowledge Lee
McLoughl in who d id the work on UUCP to make
al l this possible. The University spun off the net‑
work in the early ’90s. It became EUNET GB and
then was sold to PSInet.

However, as I planned to leave the Universi ty I
couldn’t face lifewithout a Unix machine. Well, the
cheapest choice was probably a version of Xenix
runn ingon PChardware, but this laggedthe devel‑
opments in Unix by several years. At that time, to
run anything from the Net you needed a Sun. The
a b i l i t y to r u n code from the Net was important
because the X window system was the GUI of
choice for us academic Unix folks. Once you hadbecomebittenby that
way of working it was hard to contemplate returning to a single text‑
based console supported by the extant commercial Unix offerings.

I scraped together our fami l y resources and decided to buy a
Sun3gé i . I t soperating system was based on 4.2BSD and that was the
system I was used to. It was the cheapest Sun workstation that was
available at that time. It cost a l i t t le less than £10,000. I think that
it had about four megabytes of memory, four g ig of disk space, and
a tape streamer. It was graced w i t h a 19” monochrome moni tor and
an optical mouse. Prices have dropped considerably in numerical
terms. I am unsure how to compare a ten-year-old price in sterl ing
wi th one today.

There were m a n y problems w i t h the Sun386i. For example, its
software was not quite 4.2BSD and its internal clock was massively
inaccurate. The main problem was overheating. In the summer, my
non-air-conditioned office became hot and the machine turned itself
intoa toaster. I remarked in an article at the time:

‘It’s early M a y and we have been havinga heatwave in the UK.My
Sun386i has been sufferinga little from heatexhaustion and it began
to weep, wail, and gnash its teeth mighti ly about servos not working
properly. Al lowing the machine to cooldown meant that a l l was well,
soI decided that I should take the opportunity to remove thefilth that
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builds up inside the machine clogging various gri l les and fans. A
clean gri l le improves the internalairflow and cools the disk downjus t
below marshmallowbrowningtemperature. A user-serviceablea i r fil‑
ter would bea good add-on for these machines. However, while work‑
i ng out which four screws were needed to remove the front gri l le, I
removedthe plastic skinon the back of the machine- to discovera lot
of embossed signatures.’ The names of a l l the people involved in the
project hadbeenplaced permanently in the metalwork of the casing.
Anice touch.

I was more than pleased when later Sun decided to get out of Intel
machines andmademe an offer of a cheap upgradeto aSPARCstation I.
It had loads more Mips and a more ‘standard’ operating system. I’ve
upgradedthe machine twice since then, and it needs upgradingagain.

My machine was connected to the UUCPnetwork usinga 19,200‑
baud l ink . I had two ‘local connection’ broadband modems at the
end of a direct connection f rom my house to the UKC campus. The
connection was ‘a BT special’ called an EPS8 circuit , designedto
suppor t p r iva te phone networks. There were fou r cont inuous
pieces of copper that joined both ends ‐ no amplifiers, no packet
swi tch ing, jus t electrons. The connection speed that modem tech‑
nology supported was dependent on the leng th of the wire , so the
wire must have been less than 11km. The l ine meant I was contin‑

uously connected; ma i larr ived w i th me short ly
after it arrived on UKC’s machines, and my mai l
h i t the network just after I sent i t . Since Iwas a
consultant to the network ing company, I was not
charged either.

Going freelance
I was out o f the Un ivers i t y and started to look
for things to do. I was l u c k y to havea ‘godfather’
at the time, someone whoI could r i n g up and say
‘give us ajob’. I was also doing occasional tech‑
nical stuff for EUNET (the network r a n us ing
loads of my software and this needed tweaking).
Out of the blue, someone who I vaguely knew in
the US mailed to askif I was interested in wri t‑
i n g regu lar ly fo r a new magazine that he was

star t ing . He’d read a couple of my pieces, which were irreverent
histories of U n i x (these are s t i l l available on the Web, see
http://www.hillside.co.uk/articles). This seemed a good idea and I
agreed to write for SunExpert. Actually, by the time I started to gen‑
erate copy for the magazine there hadbeena palace revolution and
my friend was no longer involved.

After I ’d done four articles, it seemed possible to sell the arti‑
cles to a UK magazine andI started to look around for one that
migh t be interested in them. At the time, I hadn’t appreciated the
essential difference between the computing press in the US and the
UK. In the US, there were ( a n d a r e ) m a n y magazines devoted to
computing that mostly contain what m i g h t be loosely termed ‘tech‑
nical stuff ’. People who work as comput ing technical staff wr i te
the bu lk of the magazinepresenting technical information to the
reader. In the U K , there were (and are) ve ry few magazines of this
type. In the U K , the comput ing press tends to consist of news or
review material wr i t ten by comput ing journalists. They are actu‑
a l l y v e r y l i gh t on material that allowsy o u to move on. Okay, the
magazines do have technical sections, but they are generally qu i te
short pieces tucked away at the back.

L h i t on .EXE, I don’t quite remember how. I was lucky wi th the
t iming. The magazine startedwith a missionnever to mentionUnix.
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My init ial contact coincided with a new editor who was prepared to
take a chance on runn inga regularUnix column (thanksWil lWatts).
Incidentally,al l the early contact was done on thephoneor via email.
I didn’t meet any EXE staff for around four years.

There were two init ial articles based on material that had been
published in the USmagazine, but it quickly became apparent that
the target reader for EXEhada different profile, and sodifferent work
was needed. Actually, looking over the l is t of articles, they are spli t
into severalcategories. Thereare ‘techiearticleson someneat thing’,
usually about something I was doingat the time of wri t ing. There are
‘bits of Computer Science wrapped up in some small project’, again
sparked off by current work. There are ‘softwareor system reviews’,
often some system or product that had popped up in my l i f e and
seemed interestingor topical. (I once tried to review someth ingI did‑
n ’ t l i ke and really could no t write any th ing about i t . ) Final ly, there
are ‘interviews’. I’ve done interviews wi th several notables in the
Unix world and its fringes. In general, I’ve tr ied not to put my own
spin on what people have said in interviews. These are peoplewi th
things to say and it has seemedbetter to allow them to speak in their
own words, albeit edited into a sequence by me.

Whither Unix?
T’ve usedUnix for the greater pa r t of my working
life.Longenough to stopbeingaUnix anorak, any‑
way. Of course, it is amoving target that’s changed
and adapted to the requirements that have been
placed on i t ; I used to say Unix got b i g by never
needing to say ‘no’. It has been and remains very
successful (although it is common to hear people
say ‘Unix has never fulfil led its promise’). I ts suc‑
cess is based in no small measure on C, the best
high-level assembly languageever devised.

Unix has been successful by encouraging
shared developments on a wide variety of plat‑
forms and by al lowing the distribution of those
advances in source form, allowingport ingandbug
fixing. I also think that the Unix process model is
a healthy way to developnew software and ideas.
I t ’s good engineering to be able to put some new developmentinto a
small container sothat when it breaksanddies,as it must, it doesn’t
take the system wi th i t .

One of the eternal Unix problemshasbeen the tendency for splits
into several compet ing camps, each wi th some element of the ‘not
invented here’ syndrome. In the time that I ’ve been freelance, two
developments have eased this problem somewhat. First, we’ve seen
the acceptance of the Posix standards so each system supports a cer‑
tain base-level of functionality, both at the system call and command
level. Second, wehada temporary merger betweencompanies, which
allowed the commercial systemsthat derived from 4.2BSD to merge
with those that derived from SystemV.There were benefits for both
sides. The System V camp obtained proper vi r tual memory support
and some of the file system developments that had grown on the
4.2BSD-derived world. The 4.2BSD camp obtained many revised and
updated utilities that the System V worldstarted life with.

The revisedsystem, of which Solaris is the pr imeexample, does
suffer f r om software ‘bloat’ because the kernel needs to support
features f r om both sides. I had to add more m em o r y to my Sparc
system to r u n Solaris comfortably. However, in this case the abil‑
i t y to obtain the funct ional i ty is more impor tan t than the amount
of code needed to achieve i t .
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The desktop batt le
Unix has certainly lost the ‘battle for the desktop’, w i th Windows
becoming pre-eminent. The reasons for this are many and varied. I
think that thebottomline is that Microsoft has deliveredapplications
that people want to use. I certainly r unWindows NT because it sup‑
ports several applications that I use on a daily basis. However, I do
suspect that there is evidence that peopleare becomingannoyedwith
the lack of compatibi l i ty between successive releases of the same
Microsoft product. Change for the sake of changeseems to be the
order of the marketing day.

It ’spossible that the lowest levelof Un ix communication, the text
file, is s imply no t good enough as a p r ima ry ent i ty, especially as
we’ve moved towards more image and audio processing. The OLE
system on Windows allows users to deal w i t h objects, where the
object can be text or a b inary file conta in ing images or audio. The
OLE system is imperfect, as you’ l l find if y ou attempt something
that’s complex. I once tried and failed to convert a loadof files auto‑
matically by wr i t i ng a script to convert a file f rom one imageformat
to another, and then applying that script to several hundred files.
The problems may have been simply down to the implementation.
The appl icat ion that I was us ingdoesn’t seem to wo r r y about mem‑
ory usage; i t j us t appears to get moreand more without re-using i t .

Batch operat ions of th is k i n d are r a r e l y
attempted on Windows systems - users have
become accustomed to being the machine con‑
troller themselves by si t t ing and cl ick ing away.

Unix probably never hada chance to provide a
desktop that would be acceptable to mortals. Of
course, X11has a muchharder job than its equiv‑
alent on Windows; it’smuch simpler to generatea
windowing system on a single-user machine run ‑
n i n g a single p rog ram. However, the X window
system has always been too ‘technically lead’ and
contains too many mysterious ways to configure
and use applications. The X Consortium started
l i fe t ry ing to appease several camps in different
companies each with agendas of their own. There
was no remit for draconian decisions. Flexibi l i ty

was the order of the day.
I a m also sure that development has been inhibited because the

industry standard look-and-feel, providedby Motif,demandsa licence
fee. Freesoftware developers don’t want to pay for their development
tools. There would be a greater penetration of a standard ‘look and
feel’ if the standard industry widget set was free to all.

I t remains the case that program configurat ion for X11 is done
using a bunch of incomprehensible control files. Afew systemshave
tried to tackle this. The CDE (CommonDesktop Environment)on my
Sun allows a certain amount of ta i lo r ing supported by a GUI or two.
And I notice that my newly booted Linux system has several mecha‑
nisms that attempt to make al l this much easier.

The server
Isuppose the j u r y is st i l lout on the questionof whether Windows NT
wi l l supplant Unix in i ts role of network server. There are questions
of rel iabi l i ty and robustness, and I can never get a good answer on
this. People who I ask about their NT server usually tel l me (some‑
what defensively) that they don’t haveproblems wi th i t . This conflicts
wi thmy personal experience of NT.I find that I haveto rebootmy sys‑
tem regularly, apparently to free up resources. I actually t u rn it o ff at
night,andusuallyhave to reboot it at least oncea day to make it work
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again. I suppose that I should blame the applications that r u n on the
machine rather than the system itself. However, I must contrast this
wi th my Unix systems that run continuously, andjust sit there doing
the work unti l I decide that I needto change something fundamental,
or the power goes off.

I th ink that Windows NT probably has queries against i ts secu‑
r i t y a n d i t s p r o o f aga ins t hackers. I t s m a i n protect ion at the
moment is obscurity; nobody knows how it works and not m a n y peo‑
ple can see the code. But in the long r u n , security by obscurity does‑
n ’ t work. Hackers w i l l exper iment to find holes and w i l l exploi t
them. The U n i x indust ry has problems, bu t is, in genera l , v e r y
responsive to these issues.

I was beginning to wonder whether Unix hadactual ly r u nou t of
th ings to do, when up popped Linux. This offers ‘the Unix experi‑
ence’ to a whole new generation: the abi l i ty to create their own pro‑
grams by reading and mod i fy ing other people’s work. I ’ve taken
some small steps to get a bootable L inux system, and am pleased
wi th what I have found.

The Web
One technology that begins to make an appearance in my articles
in mid-1995 is HTML and the World Wide Web. I ’dpu t mysel f ‘prop‑
erly ’ on the Internet in 1994, us ing ISDN w i t h EUNET GB. When
EUNET GB was sold to PSInet, it became clear that I was going to
have to do something else. I started to use Internet Network Ser‑
vices who supply me w i t ha leased l ine connection. At the t ime I
switched, I was sel l ing BSD/OS into Europe and we were doing a
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considerable amount of support f o r cus‑
tomers over the Web. I a m sure that the
web pages massively reduced the total
number of stupid questions with which
we had to deal.

The early HTML articles in EXE con‑
centrated on how to create pages, which
at that time was a matter of creat ing text
w i t h a text editor, ra the r than u s i n g
some WYSIWYG tool. Actual ly, the
WYSIWYG tools tend to create rather
inefficient HTML, often using new features that are not necessar‑
i l y supported by older browsers. They seem to bean opportunity for
Mr Gates’ company to get y o u to use its private technologies with‑
out you knowing. I’ve hada case of this recently, where some pages
created by a customer killed my Netscape browser.

The Web has changed dramatical ly since i t s beginnings. The
ear ly pages were grey, w i th text that was large and spread impos‑
sibly widely across the page. The Web is now fil led w i th colour, and
people are designing ‘small ’ . Typical ly, web pages are designed
w i t h characters that are one size smaller than the standard, which
must annoy Macintosh users whose characters are smaller than
those on the PC.

Interestingly, the Web is also inhibitedby wars betweenbrowser
manufacturers whose ‘not inventedhere’ antics cause people doing
web page development considerable headaches. At the moment, I
am t r y i ng to use only aspects of the Web that I know w i l l work in
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all browsers. Well, that’s not q u i t e t r u e ;
I ' l l use some of the newer stuff fo r deco‑
rat ion as long as I know that browsers
wi l l degrade, and the decoration doesn’t
impact on the general accessibi l i ty of
the site.

I find in my travels to the offices of
clients of ou r web service that the larger
ISPs are p r e t t y good a t g iv ing away CDs
w i t h free software that contain ancient
browsers. Some ISPs are so b ig that they

have forced their users to use ancient browsers and tell web page
providers that they had better s u p p o r t them. This r e a s o n i n g seems
kind of cockeyed to me.

I suppose another change is in the n a t u r e of our work for web
clients. We find ourselves creating more and more pages from data‑
bases,allowing the client to change the data that’s displayed for their
site without having to mess w i th the actual nit ty-gri t ty of generating
pages. Web page design is more and more about real programming as
time goes on.

The Web is becoming a place where y o u can find o u t useful
information on everyday issues. Things l ike the times of t ra ins , the
cost of a s t a m p , the settings on a disk to allow you to add a new disk
to your system, information from Mr Gates’ company, and soon. I
suspect that people are st i l l cautious about supplying their credit
card i n f o r m a t i o n , even when secure servers are invo lved, unless
they are confident that the organ isa t ion processing the card is

You ’ve inves ted t i m e
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l ike ly to be okay. For example, m a n y people are prepared to book
conferences w i t h the Usenix server that I r u n , w i t h a credit card.
They are less happy to buy objects that need to be shipped to them.
There are signs that th is is changing, but on balance uptake
appears to be slow.

I should end by thanking the EXE staff for the excellent sub-editing
that takes the text and improves it into the article that you see; and
ment ioning the feedback I receive.

Wr i t i n g fo r magazines used to be a lonely business, but I often
get email or even phone calls as a result of creat ing these columns.
Most ly, I l i k e this t y p e of con tac t f r o m readers. Phone calls a re
sometimes not welcomed, especially at the weekend,and especially
when the caller has undoubtedly consumed somealcohol and won’t
let me o f f the phone. Email sometimes cor rec ts the inevitable inac‑
curacy. Sometimes it is due to the sender reading what they thought
I sa id , ra ther than the words that were printed. Sometimes it is abu‑
sive. B u t , best of a l l , s o m e t i m e s it is laudatory. Emai l is always
answered to the best of my ab i l i t y.

Thanks, then, t o a l l these people fo r c o m m e n t s , both good and
bad. In the words of John Ebden (nearly): ‘ I f you have been, thanks
for reading.’

Peter Collinson is afreelance consultant specialising in Unix.
He can be reachedelectronically aspc@hillside.co.uk, by phoneon
01227 761824, or on the Web at http://www.hillside.co.uk.
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Before you learn Java,
here’s a lesson in economics

Or Free UKShipping

Buy the “Hands-On Java” CD-ROM ‐..£39svat
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 i
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
@Over 15,000 lines of source code in 320 Java examples
@The CD contains two versions of Eckel’s excellent “Thinking in Java” book: Screen Shot from lesson 3
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
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.

To order your £39
Using “Hands-On Java” CD-ROM = ‑
Select the lesson you require, listen to the lively audio presentation whilst you Hands-On Java” CD
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 exercises to reinforce the lessons.

SiliconRiver
Silicon River Ltd, 106-108 Powis Street, London, SE18 6LU. TEL: (0181) 317 7777, FAX: (0181) 316 7778, email: sales@siliconriver.co.uk www.siliconriver.co.uk

All trademarks are recognised. Prices exclude delivery and VAT.
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Aword to the wise tester
Francis Glassborow shows how to test your classes by incorporating a

test harness asa s ta t i c function. A n d he h igh l igh ts a must-read book.

M ost of us have some idea that software shouldbetested. Indeed,the
exponents of extreme programming(anotherof KentBeck’s inno‑

vations [see www.armaties.com/extreme.htm‐Ed]) make testing a core
par t of their mechanism for software development. However, if y o u
have ever watched the average programmer fix ing a bug in a piece of
code, you w i l l realise that testing frequently leavesmuch to bedesired.

Having located (hopefully correctly) the cause of a bug, m a n y pro‑
grammers make modifications, recompile the code, and r u n it to see
if they have fixed the problem. If they have, they then go on with the
next code fix, blithely unaware that they havenot finished the current
job. It is not enough to test that you have fixed the bug; you must also
test that the rest of the code’s behaviour has not been changed.

We need to make this final process easier and more accessible so
that there is no excuse for the accidental introduction of changed
behaviour d u r i n g the process of developing or mainta in ing code. I
want to suggest a couple of ideas that might make this easier. For the
rest of this section I focus on C++ though most of the material w i l l
easily translate to Java and to other class-based languages.

Every class has a main
I suggest everyclass should have a memberfunction calledmain . Well,
you could call this special member function t e s t but calling it m a i n
attracts me. Every p rog ram has a m a i n , sowhy shouldn’t every class
have one? The purpose of m a i n is to test the class’s public behaviour.
At the very least every public member function should be called at
leastonce within main wi th the results written toa file. The lastaction
of m a i n should be to compare this newly written file withone that con‑
tains the designed output. Of course, the two should always match.

Originally, I used to teach programmers to write a test application
for eachclass that they developed. It was thejob of the test application’s
m a i n function to test the class behaviour. But it is very easy to detach
the test harness from the class. It is also easy to loose track of the lat‑
est version of your test harness, and so omit tests for later features.

Under my new scheme you st i l l start with test harness, class defi‑
nition,and class implementationfiles, but assoon asthe class begins
to settle downyou move the test harness intothe class asa static func‑
tion. Ini t ial ly,you havethree files: t e s t . c p p (which contains the test
harness), m y c l a s s . h ( w h i c h contains the class defin i t i on ) , and
m y c l a s s . c p p (whichcontains the implementation).

In general, t e s t . c p p w i l l contain a single function called m a i n .
When ready, cut this from t e s t . c p p and paste i t into m y c l a s s . c p p .
Then use your editor t o prefix m a i n wi th m y c l a s s : : . Next, you add:
s t a t i c i n t m a i n ( ) ; intothepublicpart of your definition of myclass.
Finally, you add a very simple definition of m a i n into t e s t .cpp:
i n t m a i n ( ) {

r e t u r n m y c l a s s : : m a i n ( ) ;

}
At this point I can just hear the code-efficiency fanatics complaining
aboutthe testharnessbeingincludedin their productioncode. Of course,
if you had a good quality linker (such as that which used to ship with
TopSpeed C++) implementationcode would only be includedin the final
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executable if the function was called.As this was standard in that devel‑
opment environment almost a decade agoit is a sad reflection that it is
stil lnotthe case for most otherdevelopment environments.However,you
can easily avoid fattening your code by usingthe preprocessor to condi‑
tionally include the implementation, if TESTING is defined.

This mechanism for testing involves one small irr i tation: either
everythinggoes intom y c l a s s : : m a i n o ryou needother functions. For
aclass of any size, other functions are almost certainly needed. Then
there is the issue that you really should be testing the protected and
private member functions. Your s t a t i c m a i n in m y c l a s s scope has
access to these, but any other functions you need for test ing do not.
This leads me to an extra level: provide an entire test class and make
it a fr iend of the relevant class.

I guess some of you are going to object to seeing the following dec‑
laration i n m y c l a s s : f r i e n d c l a s s m y c l a s s _ t e s t e r ; o n the grounds
that it provides an access route to your class’s implementationdetails.
True, but access constraints never have protectedagainst deliberate
cheating, only against accidental abuse.

This means I can outlinea typical set of files for developinga class
with proper testing. The file m y c l a s s _ t e s t e r . c p p contains:
#define TESTING

# inc lude " m y c l a s s . h "
i n t main ( ) {

r e t u r n m y c l a s s : : m a i n ( ) ;
}
Note that this is the complete content of this file. The only variant is
the class name. A good editor should allow you to generate this file
semi-automatically. The file m y c l a s s . h includes:
# i f n d e f MYCLASS_H
#define MYCLASS_H
c l a s s m y c l a s s {
p u b l i c :

s t a t i c i n t m a i n ( ) ;
f r i e n d c l a s s m y c l a s s _ t e s t e r

/ / t h e r e s t o f t h e c l a s s d e fi n i t i o n

Mi
#end i f
The file m y c l a s s . c p p includes:
# i n c l u d e  " m y c l a s s . h "
# i f d e f TESTING

# inc lude " m y c l a s s _ t e s t e r . h "
i n t myc lass : :ma in ( ) {

/ / t e s t r o u t i n e s
}

#endi f
/ / v e s t o f t h e i m p l e m e n t a t i o n o f m y c l a s s
The file m y c l a s s _ t e s t e r . h includes:
# i f n d e f MYCLASS_TESTER_H

#define MYCLASS_TESTER_H
#include " m y c l a s s . h "
c l a s s m y c l a s s _ t e s t e r {
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/ / dec larat ions of members
he
#end i f
andfinally, m y c l a s s _ t e s t e r . c p p includes:
#include " m y c l a s s _ t e s t e r . h "

/ a l l imp lemen ta t i on o f
m y c l a s s _ t e s t e r
This means we have five files where the tra‑

ditionalists make do with one and the modernists use two. However,
what we now have is definition, implementation,andtesting packaged
i n a standard form.

The only wa rn ing that I would give i s that tes t ing the correct
behaviour of code is no t the same astesting that an application deliv‑
ers on i ts specifications. The former should be done as p a r t of the
process of code wr i t ing . The latter should be the task of a distinct
group tasked with testing deliverables.

Thave outlined my approach without using namespaces in order to
keep the code as simple as possible. In reality, I would always create
classes encapsulated in namespaces. A group of related classes wil l all
be in the same namespace,butunrelatedones wi l lnotbe.One advantage
of namespaces is that you can use them to encapsulate many features
that have previously been placed in classes. For example, early coding
guidelines suggest that enums should always be defined in a class scope
in order to avoid polluting the global namespace. This was an excellent
precept,but I think thatmovingthem out to an encapsulatingnamespace
is better. Amongother things, it allows users of your code to strip off the
scope qualifiers if they wish through u s i n g declarations.

I a m wondering whether static members should not also be moved
out of the class into the enclosing namespace. I think this depends on
whether the static member requires privileged access and whether it
needs to be inheritable. Certainly a strong case can bemadefor moving
some privatestatic members into the enclosingnamespace in the imple‑
mentationfile ‐ donot clutter your class interface with non-essentials.

A must-read book
A copy of The Practice of Programming by Brian Kernighan and Rob
Pike (ISBN 0-201-61586-X) landed on my desk a few weeks ago. It is
exactly what you would expect from two such experienced program‑
mers. It is full of goodsense distilled into highly readabletext. Of course
there area few placeswhere I would disagree with themandsometimes
I wonder if they have actually readall the titles in their end of chapter
supplementary readinglists. In other words, you should readthe book
thoughtfully and avoidsimply assumingthat everybook in a suggested
readinglistwi l l beof equalquality. Havingsaid that, I think readersof
this column should makean effort to readthis book. It would bea rare
programmer who gained nothing from such an effort.

Conferences
D u r i n g the last couple of months I have attended two excellent con‑
ferences. They were very different in style and in content but both
deserve to be added to y o u r l is t of events worth attending in future.
DevWeek continues to be an excellent conventionally organised con‑
ference. It is multi-track ‐ covering C++,Java, Delphi, and VB. I
remain of the opinion that r u n n i n g a straight C++ track in parallel
wi th one essentially about C++ basedcomponents is an error,but only
because there is a considerable overlap of interest between the two.

If you want presentations (well, real ly large group tutorials) f rom
world class experts, this event delivers.

The second event was OT99 ( i t used to be called Object Technol‑
ogy). This is acompletely different style of event centred on a largely
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residential base of attendance. This is important because the result
is that the organisers provide a complete programme for attendees
r i g h t through to Birds of a Feather meetings between 10.30and 11.30
in the evening. The daytime items ranged through case studies, tuto‑
rials, keynotes, goldfish bowls, and workshops. One i tem was even
based on a play. Not only is the mix impressive, the result is impres‑
sive too. You do notalways learn what you expect to, but I never came
out of a session without hav ing learnt something. The moderators,
presenters, etc, were a l l good and most were very good or excellent.

The eveningprogramme ranged through such interestsas wr i t ing
Haiku,Japanese gardening, and drumming. In other words, the event
addresses the whole person, not jus t the p r o g r a m m e r i n you.

T h o u g h relat ively expensive, you get excellent value for y o u r
money. If you are a serious software developer, this event should be
on your l is t of ones to t r y to attend.

Last 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>
# inc lude < 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 ] ; } ;

t y p e d e f s t r u c t c h a r 1 0 m y s t r i n g ;
m y s t r i n g u p p e r c a s e ( m y s t r i n g i t e m ) {

i n t  i ;
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 main() {

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 W o r l d " , h e l l o . d a t a ) ;

r e t u r n  0 ;

yi
In the hur ry to finalise last month’s columnI left out the intendedprob‑
lem but (fortunately) introduced another completely silly one. Let me
deal wi th the latter before allowing you to focus on the intended prob‑
lem.A certaincarelessness in wr i t i ng the C++ grammar meansthat the
languageshoulddiagnose nullstatementsat globalor namespacescope.
Thave no idea if this applies to C as well, and even less whether it wi l l
apply to the soon to befinalised (well, possibly) new standard for C.

Astrict C++ compiler should issue a diagnostic for that semicolon
after the closingbrace of ma in . I haveno problem with a compiler issu‑
i nga warning for an empty statement at any scope,but I think most of
us would be unhappy if it proceeded to refuse to generate object code.

This month's problem
Consider this version of m a i n (wh ich is the one my compiler saw):
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 " , u p p e r c a s e ( h e l l o ) . d a t a ) ;

r e t u r n  0 ;

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

Learn from the best
All ou r 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 amaximum ofs 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, air 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 ou r web site

www.brooksassociates.com
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GeoScope’ Java
Java Bean for Internet mapping

GeoScope® Java lets y o u crea te Internet and Intranet
applications and applets with vec to r and raster colour maps.
Platform-independent, versatile and robust, GeoScope will save
you time and money in building applications with custom Internet
mapp ing . For live demos, point at:

http://www.webmapserver.com/

WebMapServer CGI toolkit lets you create Internet colour raster
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MapServer Pro
Toolkits for 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 cus tom map
applications in your preferred development e n v i r o n m e n t and
language for Windows95/98/NT. Includes import of vector and
raster map data, pan, z o o m , query o fmapobjects and map e x t e n t s ,

layer selection and tu rn on/off , spatial query, tiling and printing.

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

Graticule 2 Blenheim Court, Leeds, LS2 9AE, UK
Tel: +44 (0)113 2344000 Fax: +44 (0)113 246 5071
http://www.graticule.com sales@graticule.com



Let docking commence
Mark Smith shows how you can use docking windows wi th in your Delphi

applications, while avoiding some annoyances demonstrated by the IDE.

0% of the most visible differences between version three of Delphi
and version four is the use of docking windows in the integrated

development environment. While it might have seemed like a really
good idea to the Delphi development team, most programmers have
found the docking interfaceamixedblessing.TheDelphiIDEoftenfails
to detect the difference betweenattempts to stack windows using tabs
or to display them side-by-side. Sometimes it positively refuses to do
oneor the other of these operations andyou endup draggingwindows
aroundwildly while the IDEdraws docking rectanglesaroundal lof the
other forms, visible or not.This monthI ' l llookat howyoucan usedock‑
ingwindowswithin your ownapplications, while avoidingsomeof the
more obvious annoyances demonstrated by the Delphi IDE. I ’ l l also
look at the different options for docking and float ing toolbars.

The basics
With only one example program and less than three pages of printed
documentation, it is no surprise developers haven’t rushed to adopt
docking into their applications. Table 1shows the main classes, prop‑
erties, methods, events,and messages used to provide docking facili‑
ties, built by trawling the VCL.As you can see, dockinghasbeenadded
to the VCL in TCon t r o 1 and is therefore available to anything you can
puton a form, aswell as the form itself.The Tc o n t r o 1descendants can
bedockedto other controls while T w i n c o n trol descendants canaccept
other controls docked to them. For TCon t r o 1 the two most basic prop‑
erties are D r a g K i n d and DragMode . I f a control has a D r a g K i n d o f
d kD r ag (thedefault), it means the controlcan takepart in draganddrop
operations. However, if D r a g k i n d is dkDock, the control takes part in
docking instead. You need to set D r agMode to dmAutomat ic to get the
dockingoperation to beginwithout wr i t ingcode,but if you leaveD r a g ‑

Mode set to dmManual y o u canbegina dock operation in codeby calling
Beg i nD r agi n a mousedownevent.TheTw i nCon t r o 1descendants have
a BooleanD o c k S i t e property,which if t r u e means that a control can
accept other controlsdockedto it . You canchoose to acceptacontrolor
not by addinghandlers to the DockOver andG e tS i t e I n f o events, set‑
t ingA c c e p t to f a l s e if you choose not to accept acontrol.

Many classes have extended support for docking operations. The
T C o n t r o l B a r class automatical ly creates a wrapper for controls
docked to i t , while T P a n e l has special support for docking, acting to
tile the controls docked onto it .The T P a g e C o n trolautomatical ly cre‑
ates a new Ta b S h e e t for every control you drop o n i t , but does not
always label the new tab. To overcome this, you needto addahandler
for the page controls’ D o c kD r o p event.

A sample application
The sample docking application, DockDemo (see EXE OnLine), shows
how to customise docking in the following areas: beginning a docking
operation,controll ingthe appearanceof a controlwhile it is floating, and
ending a docking operation. The main form contains several controls,
alldockable, thoughsomehaveDragMode set to dmManua1, requiringthe
application to begin the docking operation in the MouseDown event for
the control. Theevent handler begins a drag operation if the user holds
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down theAlt key to prevent the dragging/dockingbehaviourfrom inter‑
fering wi th normal useof the mouse. The manual approach gives some
degree of customisability over how far the mouse has to movebefore a
draggingor docking operationwi l l beginby setting the drag threshold.

While controls can bedescribed asfloating, they never fo rm win‑
dows in their own r i gh t - Delphicreates a newwindow for the control
to sit in while it is floating. This window is called the floating dock
site, and the default floating dock site is a fo rm of type T C u s t o m ‑

DockFo rm . Unfortunately, TCustomDockForm has a few undesirable
features that would make it look odd in a real application. It does not
support hav ingmore than one control docked to i t , which would pre‑
vent the most sensible use for docked controls. It does no t allow one
to haveother controls placedon it that are no tdocked, suchasa panel
for holding buttons, and it sets i ts caption to the text in the control,
which is often empty or meaningless. Fortunately, it is very easy to
replace the default fo rm wi th one of your own creation.

For the demonstration application the form TF l o a t i n g D o c k S i t e ‑
C l a s sFo rm ,i n module f rmF l o a t i n gDo c kS i t e . p a s , takes steps t o over‑
come the problems listed above, and is shown in action in Figure 1. In
the demoapp,weassignanewfloatingdock site toal lof the controlswith
which wewish to use the dock site. When one of these controls is float‑
ing, it manufacturesoneof our forms unless it is about to bedockedonto
an existingfloating dock site, which can accept many controls. You can
choose whether the docked controls are tiled onto a panelor presented
as tabs underneatha toolbar. Finally, the form has a goat producinga
reasonablecaption for eachof the controls docked to it.

You can goa lot further in customising how dockingworks. Classes
descended from Tw i nC o n t r o l have a property DockManage r that deter‑
mineshowa control handles docking. If you do no t provide a newvalue
for DockManage r,Delphiw i l l usethe default one, TDockTree. This class
managesa tree structure of dock zones (regions into which other zones
or controls are docked). Looking at the code for TDockTree andTDock‑
zoneshows theseare fairly complex classes. If youwant to customisethe
way dockingworks, it’s probably best to leave the default dock manager
in placeandmodify the way controls respond to docking instead.

Figure 1-The demonstration float ing dock site form in action.
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Toolbars
There seems to betwo schools of thought regardinghow
toolbars should look and behave: the Internet Explorer
style, where you can move toolbars around at the top of

your form, or the Office 97style, where toolbars can bedragged away
from the application window completely. The toolbar project in this
month’s sample application showsbothsorts of toolbar. The form cap‑
t ioned ‘Cool Ba r Form’ is bui l t us ing the standard windows T C o o l ‑
B a r , wh i le the ‘Contro l Bar Form’ is bui l t w i th the Delph i
T C o n t r o l B a r control acting a s the host for the two toolbars.

First, let’s look at the C o o l B a r solution. When you run the applica‑
tion, you get two toolbars labelled‘Text’and‘File’,eachwitha single siz‑
ing/positioningbar on the left.The neat feature of coolbands is the way
that you can stack many toolbars onto a single row and then dismiss
themby clickingon the line onthe leftof the toolbar.This is theway tool‑
bars work in Internet Explorer 4.You have the advantage of being able
to specify what the user needsto do to callup and dismiss toolbars using
the BandMaximize property, which can be set to click, double-click, or
not enabled. The text label shown at the left of each toolbar is actually
the nameo f the C o o l B a n a that holds it.Dragginga toolbar off the c o o l ‑
B a r results in the destruction of the C o o l B a n d that hosted the toolbar,
and by default C o o l Bands do not showa caption. You needto doa litt le
work to get the nameof the bandto re-appear when you re-dock the tool‑
bar to the Coo lBand, as demonstrated in the demo application.

The T C o n t r o l B a r controls offer the more tradit ional look o f the
MS Office suite of appl icat ions, w i th toolbars that do not overlap
and that can be dragged off the palette and moved to wherever is

I t e m Purpose

most convenient. You select, move, and drag a toolbar around using
the two bars t o the left o f the toolbar. L i ke T C o o l B a r , the T C o n ‑

t r o l B a r usesa l i s t of internal objects ( i n th is case a private l is t of
records of type T D o c k P o s ) to m a n a g e the col lect ion of docked
objects. You don’t have a direct interface to the collection, but y o u
can manipulate i t us ing the O n B a n d D r a g , O n B a n d I n f o , O n B a n d ‑

M o v e ,and O n B a n d P a i n t events, which give you control over how a
band is positioned and presented.

By default, a toolbar component has a border width of zero, which
means you can grab it on l y where there is a control that does no t
accept focus, such as a separator. Sett ing aBorderwWidth of 1 makes
it possible to click on the edge of the control to init iate docking, as
shown on the File toolbar of the form captioned ‘Control B a r Form’.
Youcan drag the toolbars fromthis formanddrop them onto the other
form, but the file toolbar w i l l be easier to remove. Another property
you w i l l want t o use i s A u t o s i z e t o remove any excess space around
the contents of the toolbar while it is floating.

Let docking commence
Overall, I ’msurprisedat the amount of work Borlanddid to add dock‑
i n g to the VCL. I hope this article has encouraged you to t r y and find
a use for it in your applications. ]

Mark Smith is a Delphicontractor, currently workingfor an investment
company based in Westminster. You can contact h im by emailing
E x E msmitha@cix.co.uk, or say hello at a Borland User’s

ON LIN E Group meeting. Telephone 01980 630032forBUGdetails.

T C o n t r o l D o c k O r i e n t a t i o n Used to specify the orientation of controls in a dockingzone. Values are d o V e r t i c a l ,
d o H o r i z o n t a l , o r doNoOr ien t .

T C o n t r o l  D r a g K i n d Whether a control takes part in drag/drop or drag/dock operations.

T C o n t r o l  F l o a t i n g D o c k S i t e C l a s s Specifies the type of class used to hold a control when it is floating.

T C o n t r o l
F l o a t i n g

Manua lDock , M a n u a l F l o a t , Use these functions to make a control dock to another one, to undock the control,or to tell if
the control is floating already.

T C o n t r o l H o s t D o c k S i t e The control that is the dock site for the current control.

T C o n t r o l T B D o c k H e i g h t , LRDockWidth Height and width of the control last time it was docked.

T C o n t r o l U n D o c k H e i g h t , UnDockWidth Height and width of the control last time it was floating.

TWinCon t ro l D o c k S i t e If true, then the control can have other controls docked to it.

T W i n C o n t r o l DockManage r ( p r o t e c t e d ) ,
UseDockManager

An object o f type I D o c k M a n a g e r used to control how docking is handled. I f UseDockManager
is true, anew instance of TDockTree is created to act as the dock manager.

T W i n C o n t r o l O n D o c k D r o p , OnDockOver,
O n D o c k O v e r , OnUnDock, O n G e t S i t e I n f o

Events called when you try to dock a control to one that is acting as a dock site.

TWinCon t ro l D o c k C l i e n t s ,
DockC l i en tCoun t

Gives access to the controls docked to this one.

T F o r m D o c k M a n a g e r ( p u b l i c ) A pointer t o a n object o f type I D o c k M a n a g e r responsible for managing the dynamics o f a
docking operation.

TCustomDockForm The default implementation of a form used to holdfloating controls.

I D o c k M a n a g e r Defines an interface for managing docking operations.

TDockTree

TDockZone A TDockTree containsa linked list o f TDockZone objects that represent the various dock zones.

T D r a g D o c k O b j e c t Intermediate object that holds information for the Tw i n C o n t r o l OnDock operations.

CM_CONTROLLISTCHANGE,
CM_DOCKNOTIFICATION,
CM_UNDOCKCLIENT,
CM_VISIBLECHANGED

be

Messages sent to aTCustomDockForm object in response to docking actions.

Table 1- Classes, properties, and methods involved in docking.

56 E X E m a y 1 9 9 9



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 for doing the
job, in addition to getting the certificate.

In fact, over 5,000 Microsoft solution developers
can testify to the success of the unique QA Training
approach in the past year alone. With the widest

;~~ choice of Microsoft courses available, using our
__unique certification packages and flexible
SkillsCard options, you won’t bepulling your hair
out to-get the course you want, when you want.

Ey TO FINDOUT MORE INFORMATIONCALL:

01285 883388
ORSENDYOUR BUSINESSCARDTO: QA TRAINING,
CECILY HILLCASTLE,CIRENCESTER,GLOUCESTERSHIREGL7 2EF
FAX:01285 OR EMAIL:mcsd@qatraining.com
ORVISIT OURWEBSITEAT: http://www.gqatraining.com

Part o fthe : 3 x : N eT r a i n i n g



e a l@|
OUTCE

Many of the most impor tant innovat ions in the computer
industry don’t comefrom large companies. They comefrom

independent developersfreely sharing theirprogram source code a n d
collaboratingglobally over the Internet. This movement bas come to be
called Open Source. O’Reilly has beenpublishing on Open Sourcefrom
the beginning. O u r books are the bibles of the movement.

P e e a n a e a

TCL/TK
T C L / T K

PYTHON Jf

A P A C H E

D N S & B I N D = a
" Bs “__ TaTD

ISBN 1-56592-464-9 ISBN 1-56592-512-2

S E N D M A I L

JAVA" | O'Reilly UK Limited
4 Castle Street

Farnham
Surrey GU9 7HS
United Kingdom

Tel: +44 (0)1252 711776
ISBN 1-56592-222-0 ISBN 1-56592-589-0 Fax:+44 (0)1252 734211

Ask someone who knows...O’REILLY
When you wan t to learn what’s happening in t h e latest technologies ‐ Ask someone who knows: O'Reilly
Open Source is a trademark of the Open Source Initiative ;
©1999 O'Reilly and Associates, Inc. O'Reilly is a registered trademark of O'Reilly and Associates, Inc. All other trademarks are property of their respective owners,



The state-of-art of XML
Tom Guinther continues his investigation of XML by presenting an

example client/server system based upon real wor ld usage .

L month’s overview of XML focused on the basic syntax and a
subset of the technologies surroundingXML, inc lud inga general

discussion of the XML parser/processor technology and the APIs
used to traverse the XML document structure. This month I ’ l l talk
moreabout the HTML/XMLDocumentObjectModel(DOM)andwhat
you can expect to find in the variety of availableXML technologies.

XML technology choices
Ona recent project one of my product-development teams began look‑
i n g fo r effective ways to use XML technology to create a fast, robust,
and easy to deploy client/server architecture. A long the way we
learneda lot about the current state-of-the-art of XML: what you can
andcan’t reasonably do at this point in time.Whenwe started the pro‑
ject Sun had not o ffic ia l l y released Project X so i t wasn’t a viable
option although it was considered. Insteadwe looked to take advan‑
tage of the built-in XML support in Microsoft Internet Explorer ver‑
sion 4.0 and/or version 5.0. What we would get f r om us i n g the
Microsoft technology was easy deployment ( the end-user didn’t need
to download an XML command processor), a h i g h degree of quality,
and the pr ice was r igh t ( ie it was free).

What we found was that IE 5.0 provided an advanced set of XML.
technologies, includingan XSL processor. IE 5.0 would also allow the
server to embed XML with in HTML templates ( XML data islands) ‑
the client processes the data v ia the browser’s object model using
JavaScript.For the actual presentationof the XML data wewould use
XSL (XML stylesheet language) templates to automatically generate
the majo r UI components such as graphs and tables. XSL templates
provide a clear separation between the format of the XML data and
how it is displayed. We could dynamically alter the look-and-feel of
the client simply by changing the underlyingstylesheets. Really, it is
a great solution; there is no fuss over choosing and deploying XML
technology, the XML processor is ful ly DOMcompliant, web developer
tasks aresimplified by us ingweb scripting languages insteadof Java,
and it is the only viable XSL solutionwecould find at the time.

Unfortunately, i t was a solution we did no t feel comfortable choos‑
ingbecause IE 5.0 was threemonths away frombeing releasedandall
of our users had IE 4.0. Because this product was being developed in
a large corporate environment it was unl ikely we could convince the
system integrators to upgrade our large client base. That would be
like t ry ing to ro l l a sleeping 800 lb gorilla to the other side of the bed.
It just wasn’t going to happen.

Instead, we were faced wi th two basic options, neither of which
was the preferred solution. The firs t was to deploy the IE 5.0 XML
processorw i th our application. As it turns out, our tests show this
is feasible but we were worried about side effects it m igh t cause
w i th other applications since the IE 4.0 and5.0 technologies are not
compatible. This le f t on l y one option: use the XML services pro ‑
vided by IE 4.0. What we lost in the processwas XSL (not supported
by IE 4.0), and we had to work wi th an XML processor that was
h igh ly correlated w i th the XML DOM, but not sourcecode compat‑
ible. Wealso couldn’t use XML data islands, which meant majo r
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aspects of o u r IE 5.0 archi tecture would need to be completely
redesigned. One final note: it is possible to move a major i ty of the
processing to the server side where technology choices have l i t t le
or no impact on the end-user. The downside to this is that the client
application becomes much less intel l igent and a disproportionate
amount of the processing load is shifted to the application server,
which could result in scalabil ity problems.

The XML client/server architecture
Figure 1 illustrates the overall architecture of the system we were
dealing with. For historical reasons performance was a key issue.
This meansmost of the information in the backenddatabase is ready
for immediate presentation and the SQL necessary to extract infor‑
mation from the database (v ia JDBC) is sosimple it practically defies
optimisation. The application server is a Java console application
invoked by the CGI command processor. In the production environ‑
ment it is actually aWindowsNT system service (us ing Microsoft
technology available in the Java SDK 3.1), which provides h igher rel i‑
abi l i ty and flex ib i l i ty for system operators.

One th ing that maysurprise you is that the application server does‑
n’t use any of the XML implementations that I havementionedprevi‑
ously. The reason for this is that the server’s implementation of XML
is so straightforward that it wasn’t necessary to use anything al l that
sophisticated. The server’s pr imary responsibility regardingXML is
to generate XML for the client to process. Because our XML format is
kept conceptually simple (never more than two nested levels) wr i t ing
the XML data was assimple asopeninganOutputStreamandwri t ing
to i t . 1should mention that we did t r y to use the IE 4.0 technology on
the server side (for wr i t ing XML documents) but go t strange results.

On theother hand, the client needsto process thedata fromthe appli‑
cation server so it should use some type of XML processor technology
to make l i fe easy. In the general scenario, the client requests a particu‑
la r HTML page from the server. The server responds by grabbing an
HTML template for that particular page. The template contains al l the
commands andlogic required to bothrequestandpresent the details of
the page. The client is responsible for providing the individual para‑
meters necessary to drive the data gathering. Forexample, the client is
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Oracle 8i includes aJVM
sothat you can write
stored procedures in Java,
aswell ashave the ability

to get results in XML format.

producing web reports so it needs to provide an Account ID’, an ‘As Of
Date’, and the period type of report (monthly or year-to-date.) These
parameters are provided to the client softwarevia an easy to use dialog
box. The code behind the dialog box also uses XML to generate a com‑
plete listof availableaccounts andthe correspondingdates available for
the accounts. This level of intelligence makes the client software very
easy to useandprevents many of the mistakesend-users typically make.

The application in detail
The systemgoes likethis. The client application is an HTML page that
contains a frameset to display reports dynamically. The frameset
allows the main HTML page to be persistent so that context informa‑
tion is always available. The client application requests the report
templates (they are H T M L ) f rom the application server and loads
them into the frame. The report templates contain JavaScript, which
is executed to access the parameter data from the context and make
further data requests to the application server. This monitorsa ‘well‑
known’ po r t for requests from the client. The client requests are for‑
matted very similar to a CGI request. Final ly, the application server
parses the client requestandfires events to different Java-based com‑
mand processors to handle the request.

The fol lowing code fragment shows the pr imary thread loop for
the application server. It creates the socket connection and waits
for a connect ion, where each connection is handled by a n e w
instance o f a n X M L S e r v e r C o n n e c t i o n object tha t handles the
client requests.
p u b l i c v o i d r u n ( ) {

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

t r y {
serverSocket = new ServerSocket ( m P o r t , 2 0 0 0 ) ;

m S t a t u s = t r u e ;

w h i l e ( m S t a t u s ) {

Socket s o c k e t = s e r v e r S o c k e t . a c c e p t( ) ;
new X M L S e r v e r C o n n e c t i o n ( t h i s , s o c k e t ) ;

i
} c a t c h ( IOExcept ion e) {}

}  fi n a l l y  {

t r y { s e r v e r S o c k e t . c l o s e ( ) ;

}
TheXMLServerConnectionclass extends class T h r e a d andthe primary
purpose of the r u n is to preview and validate the client request. If the
client request is a GET or XML comman4, then it is sent to the callback of
the server ( M y S e r v e r ) that created the x m L S e r v e r C o n n e c tion object.
i f ( i npu t_bu f . i ndexOf ( " G E T " ) > -1 | |

i npu t_bu f . i ndexOf ( "XML") > -1 | |
i npu t_bu f . i ndexOf ( " x m l " ) > -1 )

} c a t c h ( I O E x c e p t i o n e ) { } }
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s _ r e t = M y S e r v e r . p r o c e s s ( i n p u t _ b u f );

}
The base class x M L S e r v e r further validates the client request and i f
it is syntactically correct ( n o t inc lud ing parameter validation) then
the request i s sent t o the p r o c e s s x M L method. I f the request i s not
well formed, an HTML error message is sent back to the client. In
order t o d o any useful work a class must b e derived from x M L S e r v e r
that overrides the p r o c e s s x M L method.

In general, the derived class further parses the request, extract ing
any parameters passed and s to r i ng them in a D i c t i o n a r y object
using well known keys. When the proper method for the request is
executed the parameters do not need to be passed via the method.
Instead, each method extracts the parameters from the D i c t i o n a r y
and performs any necessary validation. This allows a generic para‑
meter parser to be used and the methods are not parameter type
dependent. The fo l lowing code fragment shows the basics of th is
scheme for a very simple request, x m l _ G e t F a c t o r s .
/ / c o r e code o f p a r a m e t e r p a r s e r

w h i l e ( To k e n G e n e r a t o r . h a s M o r e To k e n s ( ) ) {

S t r i n g o p e r a n d l , o p e r a n d 2 ;
ope rand l = To k e n G e n e r a t o r . n e x t To k e n ( );

i f  ( To k e n G e n e r a t o r . h a s M o r e To k e n s ( ) )  {

operand2 = To k e n G e n e r a t o r . n e x t To k e n ( ) ;

} e l s e { b r e a k ; }
D i c . p u t ( o p e r a n d l . t o U p p e r C a s e ( ) ,

HtmlEncoder .decode (operand2) ) ;

/ / t y p i c a l command e x e c u t i o n , p u l l i n g p a r a m e t e r s f r o m
/ /  a  d i c t i o n a r y
i f  ( c o m m a n d . e q u a l s I g n o r e C a s e ( " x m l _ G e t F a c t o r s " ) )  {

S t r i n g account_code = ( S t r i n g ) D i c . g e t ("ACCOUNT_CODE") ;
benchmark_code = ( S t r i n g )

D i c . g e t ("BENCHMARK_CODE") ;

S t r i n g

S t r i n g s t a r t _ d a t e = ( S t r i n g ) Dic.get("START_DATE") ;
S t r i n g end_date = ( S t r i n g ) D i c . g e t ( " E N D _ D AT E " );
r e t u r n G e t F a c t o r s ( a c c o u n t _ c o d e , benchmark_code,

s t a r t _ d a t e , e n d _ d a t e ) ;

Most requests in this particular application server end up as SQL
requests via JDBC to an Oracledatabase.JDBC returnsaresult set that
includes the requested data as well as the metadata that describes i t .
Usingthe metadata,we are able to determine the nameandtype of each
column in the result set. Usingthis information the application server
is able to convert the results of the query intoXMLfor processingby the
client. It should be notedthat Oracle version 8i includes a JVM sothat
you can write stored procedures in Java, as well as have the abil ity to
get results in XML format. Unfortunately for us, we had to use version
7.33 and were unable to take advantage of these advanced features.

The n e w Java
XML is a great technology and should help change how we approach
traditional applicationdevelopment, and of course, web development.
The current state of XML technology hasa lo t of trade-offs but it
improves everyday. Soon, the use of XML wi l l be as widespread and
as commonplace as Java is now. a

Tom Guinther is afreelancesoftwaredeveloper specialising in
systems software and internals. Hecan bereachedat
tomg@nh.ultranet.com.
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<HELP> VB6.0 </HELP>
Visual Basic 6.0 provides direct support for HTML-based help files.

Jon Perkins shows h o w y o u c a n construct them using the

V I S U A L  B A S I C

tools tha t c o m e w i t h Visual Studio.

Wrens help files for applications can be a rather fiddly affair if
you choose to use the standard Microsoft Help Workshopin pref‑

erence to one of the third-party tools. The original help compiler was
writ ten to understandRTF (RichText Format)files. This means that
the au tho r i ng process can involve w r i t i n g you r help file source in
Microsoft Word, adding a curious combination of footnote charac‑
ters, and then saving the file in RTF format in order to achieve the
desired result.

As a natural successor to this technology Microsoft has devel‑
oped a new help system that is centred around the HTML format,
which of course means that you can use y o u r favourite HTML edi‑
tor and save the result in native format. This month’s column com‑
p lements the ar t i c le by Dave Jewell (He lp me in H T M L , E X E ,
October 1998) in which he reviewed the relative merits of three
third-party HTML Help development tools (RoboHELP Office, Doc‑
To-Help, and HDK) . However,I ’ mdiscussing the creation of HTML ‑
based help files via the Microsoft HTML Help Author ing K i t that
ships a long with Visual Studio, and which is available for free f rom
the Microsoft website.

At first glance it’s not immediately obvious that Visual Basic 6.0
direct ly supports HTML-based help files. In order to associate a help
file wi th a project it is necessaryto select the Project Properties dia‑
logand then raisethe Browsedialog next to the Help File Name field.
The resu l t ing common dialog displays, by default, a file type of ‘Win‑
Help Files (*.hlp)’. However,opening the file type drop-down l i s t box
also displays ‘HtmlHelp Files (*.chm)’.Oncea suitable file has been
identified, associating the H e l p C o n t e x tID value with each form i n a
project works in exactly the same way.

In order to install the HTML Help Workshop from the Visual Stu‑
dio disks you wi l l needto r u nthe installationprogram from the Html‑
H e l p d i rec to ry on disk 1 . Since th is i s theore t i ca l l y qu i te an
important par t of the overall development studio, it is curious that
it isn’t included in the main Visual Studio setup program. The k i t
supplied on the CD is version 1.1, but the Microsoft website offers
version 1.2 for free download.

Sadly, this newer version doesn’t seem any more robust than its
predecessor; while it is quite usable it does have a tendency to forget
to repaint parts of i ts main form from time to time. And most of the
dialogshave What’s This? help buttons,but very few controls actually
have an associated help topic. Oh, and it crashed on me the other day
after I 'd typed in ‐ and before I ’d saved ‐ a whole load of entries into
theTable of Contents definition area. Havingsaida l l this, it is stable
enough to develop with, and any prolonged use wi l l soon condition
you as to where the specific foibles are, so you’l l quickly find yourself
working around them as a matter of course. Sad, but true.

Creat ing a help file
In order to create anew HTML-basedhelpproject a rudimentary wiz‑
ard wi l l ask you a few basic questions before providing you wi th an
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empty project file. As with any system, you real ly need to plan your
layout before you start authoring. The simplest way to get results is
to have one HTMLfile for each topic. These files can becreated in any
HTML editor in the same w a y that you would create a web page.
Authors of the old-style help files w i l l be pleased to realise that you
can jus t insert image files directly onto the designpage, sothere’s no
more messingabout wi th { b m c } macros.

As you create each H T M L fi le , you need to introduce it into the
[ F I L E S ] section of the project. In the Workshop environment make
sure the Project tab is selected and press the Add/Remove Topic Files
button. This w i l l display a standard File Open dialog, which allows
you to build up the list of files quite quickly, particularly because it
allows you to select mult ip le files in one go. A couple of other tabs
allow you to create a Table of Contents page and an Index page.

In order to make the help topics available for API calls y o u need
t o providea b i t o f l ookup i n f o r m a t i o n , entered i n t o the project fi le
manual ly or included as C-style header ( . h ) files. One file should
provide a l is t that maps the symbolic ID of a help topic to a topic
I D , for which I’ve shown an example in L i s t i ng 1.A second file pro‑
vides an alias lookup for each of these symbolic IDs to the actual
sourcefiles that they represent,this being il lustrated in L i s t i n g 2.
Note the use of the I D H _ p refix in f r on t of the symbolic IDs. If this
prefix is used, then the workshop w i l l per forma cross-reference
check between the topic I D s in the compiled he lp fi le w i th those
mapped to numeric values in the project file. I t w i l l w a r n y o u of
any inconsistencies found.

# d e fi n e I D H _ To p i c l 2 0 0 1
# d e fi n e I D H _ To p i c 2 2002

List ing 1-Mapping a reference to an ordinal number.

IDH_Home=Home p a g e . h t m
I D H _ To p i c l = To p i c 1 . h t m
IDH_Topic2=Topic 2 . h t m

L is t ing 2- Mapping the reference to the source file.

. t o p i c 4000
A p p l i e s c h a n g e s t o d a t a b a s e

C a n c e l s c h a n g e s

L is t ing 3 - Provid ing the text for What's This? help.
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As an aside, one useful feature that the Workshop does
provide i s a D e c o m p i l e feature. This allows you t o con‑
vert an existing CHM file back into its constituent compo‑
nents,so y o u can grab y o u r favourite resources from

other help files and use them in your own... no, forget I said that!

Programmatic access
The software developer gains direct programmatic access into the
HtmlHelp system through the HHCTRL. ocx file. From its name one
would expect to set a reference to it through the Components dialog
under the Project menu. Not so! The file should be treated as a stan‑
dard DLL, for which y o u make a function declaration asfollows:
D e c l a r e F u n c t i o n H t m l H e l p L i b " h h c t r l . o c x "
A l i a s " H t m l H e l p A " ( B y V a l h w n d C a l l e r A s L o n g , _

B y V a l  p s z F i l e  A s  S t r i n g ,  _
B y Va l uCommand As HH_COMMAND,

dwData As A n y ) As L o n g

where
@ h w n d c a l l e r i s the handle o f the call ing window, o r Nu l l
@ p s z F i l e i s the cum file t o call upon
@ uCommand is the action to perform (note that HH_COMMAND is an

enumerated type l is t that provides the added benefit of allowing
the Visual Basic editor to display a popup l ist of possible values
as you type the funct ion)

@ and d w D a t a is additional data, the nature of which depends upon
the value of ucommand

In order to invoke a help file, with the context of a Table of Contents
view, you would makea call asfollows:
C o n s t HH_DISPLAY_TOC = &H1
D i m 1 R e p l y A S L o n g _
1 R e p l y = HtmlHe lp (Me.hWnd, _

A p p . H e l p F i l e ,  _
H H _ D I S P L AY _ T O C ,  _

B y V a l 0 & )

These direct calls are required only for menu or command button
invocations, otherwise you can just set the H e l p C o n t e x t I D value
for each fo rm to match the value of the topic ID declared for each
help file. It feels a l i t t le strange having such a new technology as
this being presented to the Visual Basic developer as a DLL-style
call, bu t of course this w i l l change. Version 2 of HTML Help w i l l
be COM-based.

Context-sensitive help
What’s This? funct ional i ty is a very useful fo rm of help, but sadly
tends to get missedout of many developments, particularly those per‑
formed in-house (as opposed to commercial ly available products,
which seem to fare a l i t t le better). To create a set of text popups you
need to add the values to a separate text file and then add it into the
help project. The format of the entries for this text file is:
« t o p i c  t o p i c _ i d
t o p i c _ t e x t
as illustrated in L is t i ng 3.This file should then be added into the
helpfile projectdefinition via the Text Popups tab of the HtmlHelp
API Information dialog.To then tie this in to a Visual Basic fo rm
you need t o set both the K e y P r e v i e w and W h a t s T h i s H e l p property
values t o T r u e , and then set a n appropriate W h a t s T h i s H e l p I D value
for each control. Set t ing the W h a t s T h i s B u t t o n value t o T r u e then
displays the What’s This? questionmark buttonon the form caption
bar, but only if you’ve set the border style as either F i x e d S i n g l e
o r F i x e d D i a l o g .
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There are a couple of issues to be aware of when you are pro ‑
grammingfor a What’s This? implementation.The first is that a fo rm
wi th the WhatsTh isHe lp property set to T r u e wi l l take F1 key presses
as invocations of the same kind of help. If you want the user also to
have access to the ful l help file, then you need to find another way to
offer it other than the F1 key. I would suggest that in this case either
menuaccess or a dedicated Help command button would be the most
appropriate way. The second issue is that you need to provide sl ight ly
di fferent definitions of the application help fi le depending upon
whether you are providingWhat’s This? helpor normal, F1-stylehelp.
To define the helpfile for the normal F1k i n dof help the definition is
along the lines of:
A p p . H e l p F i l e = " E x a m p l e . c h m "
However, to define the help file for use w i th a What’s This? imple‑
mentationyou need to specify the sourcefile that contains the What’s
This? source text:
A p p . H e l p F i l e  =  " E x a m p l e . c h m : : / p o p u p . t x t "
If you attempt to leave this second format in place while attempting
the normalF1 help, then the help file w i l l open but an error message
wi l l be displayed.

Alternatively, t r y i ng to activate What’s This? help w i th the help
file set in the firs t format w i l l merely display a messagebox that
states ‘Cannot open the file Example.chm’. Therefore, if you are
designingan application that w i l l need to have a mix of the two dif‑
ferent kinds of help, I would suggest that y o u include the relevant
A p p . H e l p F i l e declaration wi th in the F o r m _ A c t i v a t e method o f
each form.

Paper format
Microsoft Press publ ishes a book called The Official Microsoft
HTML Help Author ing K i t (by Steve Wexler of WexTech Systems,
I S B N 1-57231-603-9, £37.49). The content is wel l presented and it
would certainly be of use to folk who need to write HTML-based
help files that go beyond the basics. Somebody w i th previous expe‑
rience of the Help Workshop would probably pick up the mechan‑
ics of the new HTML Help Workshop fa i r l y quickly and so would
be unl ikely to need i t for basic help files. However, i t does show you
what else can be achieved, such as using the ‘Tra in ingCard’ mode,
which allowsfor a greater amount of interactionbetween an appli‑
cation and the he lp file.

The author takes care to present sample code for both the Visual
C++ and the Visual Basic camps, but there is no getting away from
the fact that the HTML Help programming interface is real ly wr i t ‑
ten with the C++ programmer in mind. One word of warn ing about
this book: the Visual Basic content relates to version 5, which did‑
n’ t natively support HTML Help. Therefore, there is a discussion
concerning the implementation of What’s This? help through win‑
dow subclassing, which is obsolete. At the t ime of w r i t i n g , I could
find no indicationof any planned updates to The OfficialMicrosoft
HTML Help Author ing Ki t .

These points aside, I would sti l l recommendthe book to anybody
who intends to get serious about HTML Help development. For that
matter though, I would also seriously recommend that sucha per‑
son take a good look at the products reviewed by Dave Jewell a few
months back. a

Jon Perkins is afreelance VisualBasic developer and aMicrosoft
CertifiedSolution Developer. He is a contr ibut ingauthor of Advanced
Microsoft VisualBasic 6.0 by The Mandelbrot Set, publishedby
MicrosoftPress. Contact h im at http://wwwjonperkins.com.
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haveunrivalledexperience in technical IT
trainingandcontinue to pioneer the
developmentof newcourses.
TheObject People Limited
Epsilon House,ChilworthScience Pk
Southampton, SO167NS
Tel: 01703 769996 Fax:01703766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object People haveaworld-wide
reputation in assistingclients adopt and
makesuccessfulprogresswith object
technology.
Valtech Ltd
Corinthian House, StGiles Circus,
279Tottenham Court Rd
LondonW1P 9AA
Tel: +44 (0)171307 2300
Fax:+44 (0)1713072301
Wel itp://www.valtech.com
t ing@valtech.com
Valtech isaninternationaltrainingand
consultinggroupofferingawide rangeof
courses, to transfer theexpertise to
develop newmulti-tier systems. Valtech
has trained5000people throughoutEurope
in 1997,andis recognizedastheEuropean
leader in Object Technology Transfer.

WEB APP DEV
Unipalm
1St Marys Court, High Street
Newmarket,Suffolk CB88HQ
Tel: 01638569669 Fax: 01638 569601
Email: exe@unipalm.co.uk
Specialist Intranet|Internetsoftware
distributors.ColdFusionApplicationServer,
ColdFusionStudiofor rapiddeploymentof
databasedrivenWebapplications. Netscape
-award-winningclient, servers and
development tools forWeb, messagingand
crosswareapplications.
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C A R E E R S  &  C O N T R A C T S
EXE b r i n g s y o u t h e c r e a m o f vacanc ies i n t h e d e v e l o p m e n t a n d p r o g r a m m i n g bus iness .

F o r m o r e i n f o r m a t i o n c o n t a c t S a r a h H o r s l e y 0171 970 6545 F a x : 0171 970 6741 E m a i l : sarahh@exe.co.uk

|RW] Robert William James & Associates
ProfessionalSearch/Contract Staffing

Searching for highly desirable professionals...
C++ SOFTWARE ENGINEERS £20 k -£32k (dep on experience)
Ref: IC100/S To participate in on-going product development and customer
bespoke solutions, working on one of several new projects at initial stages
of development. Experience of: C++ Development (Windows NT/Unix), OOD
& development essential. Windows MFC, Client/Server development, COM
/DCOM or CORBA advantageous.

PROJECT LEADER - SENIOR SOFTWARE DEVELOPER £33k+
Ref:IC101/S Experience of managing staff and involvement in all areas of
the product life-cycle essential. The successful candidate will be experienced
in the following: maximising productivity of teams within budget customer
support, Design, Development, QA procedures VB5, SQL, SDDM

PRODUCT SUPPORT MANAGER £Neg
Ref:1C102/S This candidate will plan and direct the support team and all
associated activities, including documentation, testing, quality assurance
and customer support. Working knowledge of following would be
advantageous: Software release strategy and awareness of AVR2000 3.1
VB5, SQL

SOFTWARE ENGINEERS (Junior & Senior) £16k - £32k
Ref:1C103/S Primary Requirements: At least 2 years software development
experience with an imaging/electronics background. Ess ntial requirements:
Visual C++within NT/95/98 environment. Program e
applications would be advantageous.

to: lan Coles at RWJ & Associates, 2nd Flodf Haymarket House,
Wote Street, Basingstoke, Hampshire, RG217NL.

Tel: 01256 818833 Fax: 01256 816144
email: ianc@meritr.demon.co.uk

S O F T W A R E D E V E L O P E R S ’ M A G A Z I N E

Take advantage of our Reprint Service for your
own promotional purposes. We can print up

articles which mention your company (as they
appear in the magazine) as separate brochures and

leaflets. We can also add your company
information or an advert, depending on layout.

Please call Tarina Starkey on 0171 970 6542 for
details and costs.
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In and Around
West Yorkshire

We have clients currently seeking the following:
.circa £20,000 + international travel

£18,000 to £23,000
Applications Trainer...
Perl/UNIX Programmers
Visual BASIC Developer/Team Leader
for small development team .. ...£20,000 to £25,000
‘C++’ Developer, 1 year's experience... £16,000
'C’ or 4GL Programmer for
ANADATA development
Junior Games Programmer, '
'C++' Developer
(at least 2 years strong skills)...

.- £20,000 to £25,000
...£12,000 + bonus

0 to £25,000 (includes
some trips to Monaco)

MSAccess/Visual BASIC Developer for
project management systems.. ..circa £20,000
VBA/MS Access Developers (rural location)... «£15,000
Good Programmer (any language) to work in Visual BASIC or
‘C++' or DELPHI or ORACLE (training given). «£20,000
Visual BASIC/SQL Developers (includes
some help desk work)... £15,000 to £20,000

For your next career move around West Yorkshire telephone
Vincent Atherton on Leeds (0113) 250 4560 or write to:

AIREDALE RECRUITMENT
Realtex House, Micklefield Lane, Rawdon, Leeds LS19 6AX

email: airedale@btconnect.com

Airedale Recruitment

Read all
about IT

T I M E T O MOVE?
Internet Times gives you 24 hour instant access to
thousands of current contract and permanent career
opportunities - much more than just a jobs board.

T H E T I M E I S R I G H T
This unique service is totally free, confidential to
candidates and offers easy and immediate access to
thousands of career opportunities.

L T ERAN E TP eE S
www.internettimes.com

Freephone: 0800 0831216





sand
Somerset House, 18 Canynge Road, C l i f ton , Bristol BS8 3JX

Fax: 0117 970 6665 email:mail@sanderson-recruitment.co.uk ae
http://www.sanderson-recruitment.co.uk =>



Ninety four pe r c e n t of candidates
us ing Connec t i ons , i n response to a

r e c e n t survey, have successfully been
found a posit ion which promised

greater c a r e e r prospects and,
fur thermore, higher salaries.

Wi th a wealth of experience in
O p e n Systems a n d IT rec ru i tmen t , we

a r e in a great posit ion to assist in locating
the r ight job f o r you . We a r e able to advise

on fu tu re growth areas, the ski l ls y o u

should be acquir ing a n d the direction
y o u should be work ing towards.

Sowhatever your discipline wi th in the
technical arena - programmer,analyst,
pre-sales consultant, support specialist,

graduate, systemsadministrator
or technical manager,

telephone Connections on

01189 893222 or mail your CV to :

The Connections Group
The Elms 26 Broad Street,

Wokingham, Berkshire RG40 1AB
Fax: 01189 893322

Email: mail@unixjobs.co.uk
Or visit www.connectionsgroup.co.uk

C O N N E C T I O N S
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IT S NOT
WHO

YOU KNOW
Seek out the training you need from
a database of nearly 1,000 new
courses, supplied by an ever‑
increasing number of companies.

From Basic Project Management to
Advanced C++ programming, the
Software Training Guide gives
today’s developer the right training,
at the right time and in the right
location.

Whether you’re looking to brush up
on old skills, or branch out into new
technologies, the EXE Online
Software Training Guide could be
the answer for you.

For details of how to submit your
company’s entries into the Guide,
please call Mark Parker on
0171 970 6547.
Email markp@exe.co.uk

THE
SOFTWARE
TRAINING
GUIDE
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Have you: ‑
* 18 months commercial visual development using Visual C + + or Visual Basic?

Are you: ‑
* A graduate?

Do you: -

* Enjoy using the latest technologies?
Clients throughout London and Southern England are looking for pro-active
software engineers and software developers with a desire to be involved in leading
edge projects. Positions exist at all levels with salaries and packages reflecting the
quality of the requirements.

If you: -

* Wish to work with forward thinking companies that a re committed to technology,
growth and their staff
* Wish to utilise and develop your skills using any of the following:
SQL Server OO Techniques Oracle
Rational Rose Sybase UML
ODBC COM/DCOM Windows NT
ActiveX Windows 95 ASP
UNIX MFC OS/2
ATL

Contact: -
For further information on the specific posts referred to above, please contact Grant Whelan at ESS Limitedon
0181 977-4848 or e-mail your CV to: grant.whelan@esslimited.com



APPLE
HON feds

If you have development or support skills in
any of the above and you are looking fo r

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

97919 1 9 9 8

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

Website: www.atlas.co.uk/logistix

Te l ephone : 0181 742 3060



A long time ago,
ina galaxy far,
far away...

ans are already starting to queueoutside theatres for tickets to see
Finelatest installment of the CodeWars trilogy, The Cobo/ Menace. The
new film, which stars Open Source demigod Linus Torvalds as Obi-Wan
Kernel, Sun Microsystems’ cross-platform guru James Gosling as JDBC
Master Ace Windows, Oracle head honcho Larry Ellison as Supreme
Chancellor Valium, and world's richest man and Microsoft CEO Bil l
Gates as the evil Emperor Palpitations, is set some twenty-five years
before the founding of the C++ Empire. It follows the adventures of young

CTRL-BREAK |

hacker Anaemic Heapwalker
as he begins his fa l l to the
Closed Side of The Source.
He meets a young Obi-Wan
Kernel, who notices that all
his code compiles first t ime
and realises the Source is
strong with him.

Schooling him in the Open
ways of the JDBC Knights,
Kernel teaches Anaemic to
release early and often, and

never to be tempted by the Copyright ways of the Closed Side.
Meeting up with JDBC Masters Key-Pair Jini and AceWindows, the

two become involved in a brutal war for control of the planet Gnu. As robot
programmers from the Cobol Federation lay waste to the streets of Gnu,
the four must struggle to s u r v i v e against the onslaught of the Dark CGls
and their evil master, Emperor Palpitations, Lord of the Closed Side.

Asked if six weeks was too long to queue for a film, one moviegoer
commented: ‘Absolutely not. I've got my palmtop here, so | can still work
on my revolutionary new v e r s i o n of v i . Would you like a copy?’ At this
point, we made our excuses and left.

Ask Dr Pentium II Bunny Person
XE’s own latex-suited chip-making dude solves your problems,
technical and personal.

Q I 'm deciding on a web appl icat ion system for my co rpo ‑
ration’s e - commerce site. I t has to be up 24/7, and make me
look real ly cool and sexy, because at the moment I ' m
having tremendousproblemsget t ing a girlfriend.The
trouble is, | don ’ t know wha t server-side sc r ip t i ng
technology to speci fy, and I ’m so depressed.

AYo, dude! You could be having sooooo much more fun with a
Pentium II Processor™. It’s great for games and stuff, and like,
you can surf the Web while you surf a tube with a Pentium I|-pow‑
ered laptop. It's awesome! Whoa! Oh, yeah, useASP, dude. It’s a
total babe-magnet. You'll have to beat them off with a stick.

Q Is it just me, or does software have a lo t mo r e bugs in it these
days? It hur ts when I cough and I 'm su r e tha t Office 2000 is to
blame. Perhapsit's that Melissa virus everyone's talking about.
What should I do?

A No way, dude! It's not just you. Software does have a
lot more bugs in it today. But | don't think Office 2000 is to
blame for your, like, respiratory problems, because it's opt i ‑
mised for the Pentium II Processor™, which is great for

office stuff as well as games! You've probably been drinking too
much Jolt, dude! Time to cut back, relax, strut your stuff ‐| rec‑
ommend Rollercoaster of Love by the Red Hot Chili Peppers.
Hang on a m i n u t e- I've just gotta g o make another a n n o y i n g ad...

Dr Gerbilis on holiday.

Return of the GreatYellow Hat
s you may remember, way back in the dim and distant days of
February, when winter was still upon us and it got dark at

4 o'clock, we rather rashly organised the Great EXE Yellow
Hat Competition. | say rashly, because we asked the ques‑
tion: why are manholes circular? without taking into account
the possibility that there might be more than one answer.
Which of course there is. Not only that, but as one entrant
helpfully pointed out, not all manholes are actually round. j
Some are square. Some are triangular. There are even afew
ellipsoid ones out there. Doh!

So the Great EXE Yellow Hat Compet i t ion Judging
Panel sat in session long into the night debating, and we decided to
assume that the manhole in question was in fact round, and accept
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either of the fol lowing answers (one of the entrants handily supplied
both, thus earning double brownie points):

> = Sothey won't fall down the hole
= /t's e a s i e r to fit a circular cover

because it doesn’t have corners
The correct answers were then put into the Yellow Hat,

and a winner and a runner-up drawn out by His Editorial
Highness. So congratulations to our winner, Mr lan Butter‑
worth of London, who gets theYe l l o w Hat, and our runner‑
up, Mr Jason Judge ofWhitley Bay,who getsa slightly tacky
Intel Pentium II Bunny Person doll of his very own.

If you didn’t win this time around, don't bedisheartened. There'll be
another chance to win stuff that we don't want anymore, soon.
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C TR L - B R E A K ...The all new adventures o fVerity Stob

Open’ warfar
““If you ever again... insul t me,” tr i l led Eric [Raymond]

to his old Open Source pal [Bruce Perens], “and jeopar‑

dize the interests of our entire tribe... | wi l l find a way to

make you regret i t . Watch your step.” Bruce prompt ly

contacted the police, and warned everyonehe knew

(“Because | know Eric is a firearms enthusiast”).’ ‑

NeedTo Know

was down in the west suburbs on one of those jobs that you know
isn’t going anywhere, l ike a random rush-hour shortcut in a

strangecity. VioletsM’Geehadcalled up andaskedmeto rustlehim
up a few components, and just to be cute I had said I would. S o I
moochedaway themorning,doingabout asmuchwork asa paid-by‑
the-hour contractor on an already-cancelled project, and about
lunchtime I somehow found myself near the Slashdot, so I pushed
the door openandwent in.

Slashdot isn’t the sort of j o i n t where you would want to take
yours or anyone’s mother. The place was fu l l of the usual crowd,
elderly geeks in elderly T-shirts, arguingandbickeringaboutnoth‑
i n gat a l l ( ‘ s tu f f thatmatters’)in that sluggish, twitchy/bitchy way
that they do. A pack of maggots crawlingovera five day oldmouse
andmakinga bigdeal about i t . I like it there. Ona stage at theback
there was the musical entertainment: a darkly-bearded hippyish
type produced a kind of nasal keeningnoise wi th words. If you
asked him, he’d probably have told you he was singing a protest
song. ‘Protest’ was r ight , anyway.

Is lunk in and sat down ata corner table and set fire to aCamel
and got out a Windows magand propped it against the wall. This
was amistakebecausealmost at once a very largebouncer-shaped
creature came over and used upall myreading light. Tosay his face
was meaty would be to undersell the case. It lookedlike the whole
dead cow. He leaned close enough that it felt l ike he was going to
fal l on top of me, and I noticed that MODERATORwas printed on
the undercurveof his belly,which seemed l i kea longword for this
kindof person, evenona shirt.He smelledof pizza.Hepokedat my
magazine w i tha finger.

‘YouBorg?’
‘No,meKlingon.YouSontaran?’
He shook his head,butwhether in denial or in puzzlement or just

becausehehadan itchysca lpI couldn’t tell. He repeatedhisquestion.
‘YouaMicrosoftie?’
Thadjust openedmy mouthto say something stupidwhen there

was a shot and a screamandsomeglass breakingand the smell of
cordite, and the bouncer leapt away wi th an alacrity I would not
have believed possible. A stranger stood in the doorway, l ike in
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every Western you ever saw. He had a Luger in his r i g h t hand,
point ing upwards at the l igh t fi t t ing he had jus t shot. The front
sight was filed off, which meant he was good, or thought he was. I
recognisedhim from the Wanted pictures on the Web, of course. It
was Eric ‘Murder in the Cathedral’ Raymond.

‘Hey you. Comeover here.’
Hewas beckoning to mewith his left hand. It seemed sensible to

dowhat hewanted.My titanium-linedcombinationswere in thewash
that day. I got up and walked towards h imunt i l I stood about four
yards away. The gun was sti l l point ingskywards,which was better
than having it pointed at me, but st i l l not a clean compile byany
stretch. ‘Cathedral’ growled at me.

‘Where’sBrucey?’
‘Who’sBrucey?’
As a stall it wasmuchlessconvincingthan a 16-year-oldflunking

herfirst ever hill-start.
‘Who doyou think, Billie-Borg? Where's his Debs hiding? In the john”
‘He’s not here, Cathedral. This thing has gone far enough.Why

don’t you besensible andgohomequietly?’
Aneatly dressed young man with glasses and athoughtful face and

a Scandinavian l i l t hadstoodup. At first glance hewasn’t obviously
insane. ‘Cathedral’ swungaround.

‘Ohyeah?And takemymedicinelike the Gnomeguy?’
The week beforea group of marauding KDEs had personally flame‑

festedaruralGnome-alonerwithatommy-gun. I couldtell ‘Cathedral’
wasn’t in a reasoningmood.
As hestarted to bring down his gun arm I charged him onhis blind

side and kicked him in the back of hisknees. Agunwent off ‐not the
Luger, another gun - and out of the corner of my eye I saw the Scan‑
dinavianmanfalldownand thebouncer r unpastmewith something
black in hishand. I fell downmyself in a heapwith ‘Cathedral’on top
andon the way downsomething likea table edge h i tme on the back
of theheadandI beganto loseconsciousness.

A woman’svoice said, it seemedfroma longwayaway,‘Ohmy God.
They did i t . They only went and shot Linus.’ And then, just asI
blackedout,another voice, aneven f a i n t e rmale voice,said, ‘This time
the FreeBSDhasgone too far.’ Li]
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One makessoftware theft
i l legal, the othermakes it

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

products have security designed into the hardware. ASICs and microprocessors
running proprietary algorithms provide real protection. Acomprehensive range of
drivers and 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.

Don't j u s t Dongle i t ‐ DESkey it

PC MAC PCCard UNIX e t c

Designed for
’ MA Member of

pc_ FAST
Microsoft: CARD Promoting the legal
Windows 95 use of software

D|DESkey
Data EncryptionSystemsLimited Silver Street House, Silver S t r e e t , Taunton, Somerset TA13DL

Telephone01823352357 Fax01823352358 BBS01823 352259 E:mailsales@des.co.uk www.des.co.uk
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To Increase Their Revenues

Find ou t why.

www.aks.com/exe
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KNOWLEDGE SYSTEMS LTD
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