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Exploding the PC as we know it
ew Year is a time for

N predictions, the kindof stuff
which is made fun of in the
Ctrl-Break page a few years
later. Well, I ’ l l take on the
challenge and start w i th a very
boldprediction: the PCas we
understand it w i l l change
beyond recognition. I ’ l leven
pu t a timeframe on that. I t ’ l l
start to happen in about a
year’s time.

Let’s start by lookingat
where we are today. When I say
‘PC’,we al l have acommon
general understandingof what I
mean.Usually, a box that
contains at least one CPU, some
RAM,one or more harddisks, a
network card, and a video card;
the whole th ing connected
physically to some input/output
devices such asa keyboard, a
screen, 2m o u s e ,2 network, etc.
Not forgetting some kindof
operating system - for desktop
systems most l i ke ly a version of
Windows or Unix.

In essence, the PC is a multi‑
purpose device conta in ing al l
that is needed for most
applications, from real-time
embedded control systems up
to accounting packages. And,
when on the move, we just
shrink everything in a laptop
m a k i n g a few compromises on
the way.

Here is a refinement of my
prediction: the PCarchitecture
w i l l be exploded. The different
elements makinga PC w i l l be
physically separated. The one
missing technology today is
cheap wireless links wi th
sufficient bandwidth.
Bluetooth affords that and it is
already in the labs nearing the
standardisation stage.
Bluetooth is the codename for a
technology. In shor t , it
specifies a low-cost, small form
factor, short range radio-link in
the unlicensed band at 2.4 GHz
capable of a gross data rate of 1
Mbps. To be more precise
there’s one data l ink of 721
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Kbps (w i th a return channelof
56Kbps) and three
synchronous voice channels of
64Kbps. It is maintained by a
Special Interest Group,which
consists ma in l y of
telecommunications and
computing companies. The list
of participants is long. More
info can befound on the
Bluetooth site itself

keyboard wi th whatever
computer we want. We’ll be
able to roam around our offices
and home and use whatever
modem is in range to connect
to the Net. The impact w i l l be
greater for portable computers
and electronic devices. For
instance, we’ll beable to check
our email f rom our PDAs
without hav ing to take the

That’s the point where the PC
and all its incarnations will

move from the
foreground to the

background.. New
easy to use devices
will appear with

~~ _y dedicated
functions, which

will just draw transparently
onthe power of the hidden
computer infrastructure.

(www.bluetooth.com)and
elsewhere on the Web.

In i t ia l ly we’ll probably see a
similar main box, andsimilar
peripherals, but most if not all
the cable w i l l have
disappeared. We’ll use the new
technology s imp ly asa
replacement for the bundle of
cable dangling at the back of
computers and to get r i d of the
line-of-sight requirements for
the fewcurrent uses of
infrared (IrDA). In a second
stage, we’l l start to discover
new scenarios. We'l l realise
that we can use o u r favourite

cellphone out of o u r pocket, or
finding a phone point. St i l l , i f
we prefer to use a keyboard on
the very same PDA, we’l l just
use one - no connection
required. The third stage w i l l
be the integration of devices
not considered asstandard
peripherals today: PCs, PDAs,
digi tal cameras, fixed phones...
In this scenario, some
appliances begin to appear, ie
devices w i th one precise
function, such as cameras.

That’s the point where the
PCand a l l i ts incarnations wi l l
move from the foreground to

the background. New easy to
use devices wi l l appear with
dedicated functions, which w i l l
just draw transparently on the
power of the hidden computer
infrastructure.

Astute readers wi l l have
realised by n o w that a l l this is
great but a bandwidth of 1
Mbps is no t that much if we
want to implement the most
extreme scenarios. What wi l l
free this n e w power is a
different type of software
architecture. Insteadof
sending huge amounts of r a w
data, we need to send more
high-level data associated with
some actions. This sounds
quite l ike the early efforts of
Novel with NEST o rM i e r e s t i t ™
with Microsoft At Works. Both
failed. My second prediction is
that these software efforts were
too early. Re-readthe NEST
specifications and read the
much more recent J INI specs
from Sun. Surprised by the
amount of similarities? I
predict that J INI or a similar
technology w i l l be successful
on this new
distributed/disparate
architecture of
devices/appliances.

What is rea l ly exc i t ing
about this future is that there
w i l l be opportunities to create
appliances with completely
different hardware and
software as compared to what
exists today. This w i l l provide
opportunities for small
companies to become b i g and
wi l l force b ig companies to be
innovative.

I believe that these two
predictions are qui te realistic. I
haven't t r ied to make any
forecasts as to whena wireless
technology w i l l offer
bandwidth aslarge aswhat’s
cur rent ly available directly
between CPU and RAM, for
instance. That’s sti l l
dreamland. &
DavidMery
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Scaling up Rational’s RequisitePro
RequisitePro4.0, forWindows95,98,
and NT, is amajor upgradeto Ratio‑
nal's system for requirement man‑
agement. As well as some GUI
enhancements and repository inte‑
gration with RationalTeamTest, this
release sees the addition of discus‑
sion groups and off-lineauthoring. In
addition to version 4.0 there is the
release of RequisiteEnterprise 4.0
add-on, for the scaling of Requi‑
sitePro for large-scale, distributed
development,and RequisiteWeb4.0,
which provides web access for pro‑
ject members without the need for
client-side i n s t a l l a t i o n .TheCOM‑
based API, for third-party and user‑
specific extension of Requisite Pro,
is also officially released.

The idea of the discussion
groups is to further aid team com‑
munication. Team members can
take part in threaded dialogs
regarding any requirements, prob‑
lems,orchange notices.Version 4.0
manages the distribution and track‑
ing of discussion threads and allows
participation byspecified members
through the application or byemail.
This is designed to clarify commu‑
nication and further record the con‑
text surrounding any requirement.

Aimed at remoteor mobile users,
off-line authoring gives team mem‑

bers will view the original document
until RequisitePro automatically
updates the project when the docu‑
ment is brought back on line. The
change in status of the document will
be highlighted, for example asa ‘sus‑
pect link’ in theTracability Matrix thiat
shows the requirement relationships
between different ‘requirement
types’, eg end-users and software‑
engineers. Filtered views can be
applied to group together, for exam‑
ple,all high priority r equ i remen tsthat
have changed which have an esti‑
mated testing duration ofmore than
12hours. The administratorwillhave
previously defined such attributes.

SQL Server 7.0 ‐ packaging & prices
Microsoft has released t h e pr ic ing and packaging fo r SQL Server
7.0 even though avai labi l i ty is not yet known. There are three edi‑
t i o n s - desktop, standard,andenterprise-and they wil l beavailable
across al l 32-bit Windows p l a t f o r m s .The different editions are built
onthe same code baseand are designed to provide userswith trans‑
parent application scalabi l i ty, f rom a laptop to an S M P cluster.

MicrosoftSQL Server7.0, the standard edition, runs onWindows
NT Server and is designed fo r workgroup and departmental appli‑
cations. SQL Server 7.0EnterpriseEditionrunson Windows NT Serv‑
er Enterprise Edit ion a n d is designed, obv ious l y, for la rge
departmental and enterprisea p p l i c a t i o n s .TheDesktopedition runs
on Windows 95, 98, and NT Workstation. It is optimised for desktop
or small workgroups, and is 100% compatible wi th other SQL Serv‑
er 7.0 versions, and includes merge replication for mobile use.

Pr ic ing for the standard edition begins from £1099, for afive-user
system.The Enterprise edition starts from £5,599, for a 25-user sys‑
tem. The Desktop edition is only available as part of the Standard
and Enterprise editions. Microsoft SQL InternetConnector, aspecial
unlimited-user access licencefor Internet use, is£2099 per processor.
wwww.microsoft.com
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The RequisiteEnterprise4.0add‑
on increases the scope of the prod‑
uct’s i m p l e m e n t a t i o n .Teams can
mariage requirements from Access,
SQL Server (6.5), and Oracle (7.3)
da tabases , and migrate between
them within a project.Cross-project
tracabiility is also provided.

ReuisiteWeb enables users to
modify, requirementattrinutesandtra‑
cability relationships, participate in
d i s c u s s i o n groups, and create filter
views, through IEor Navigatorbrows‑
er. Admin functions aren't provided.

UK list prices include one year
of service and support. Requisite
Pro 4.0 will be £1,300 (node-locked
licence), RequisiteEnterprise 4.0
Add-on £400 (node-locked licence),
and RequisiteWeb 4.0 £2,400.
w www.rational.com|products/reqpro

A message to
you, TAPI
The Message-Master Developer
SuiteV1.1, from Derdack Software
Engineering, is anActiveX compo‑
nent for sending alphanumeric mes‑
sages to mobile phones or pagers
through modems and ISDN.

Features include scheduled
delivery, transmission notification
(telling the user whether the mes‑
sage has reached the mobile phone
or has been stored), single and group
transmiss.on, and automatic split‑
t ing of large messages. Its design
allows paraliel use of outgoing lines
for message transmission if the
developer runs multiple instances.

Compone Source charge £199
for the Standard Edition of V1.1.
w www.componentzource.com
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Version 6.0 of Visual CASE, the
OO design and modelling tool
from the Stingray division of
Rogue Wave, provides roundtrip
engineering and extra modelling
and editing features. It is fully
integrated with Microsoft's
Visual C++ 6.0 IDE.
www.stingray.com

Microsoft 's latest Java Virtual
Machine for Windows includes
support for the Java Native
Interface (JNI ) to be in
compliance with the recent
ruling in the San Jose Federal
District Court. There is a smaller
memory requirement and faster
start-up time.
www.microsoft.com

SNiFF+ 3.0, the source code
engineering tool fromTakeFive,
has been integrated with
Objecteering 4,the UML-based
OO code-generation tool. Aclass
model of Objecteering can be
analysed, visualised, and changed
with SNiFF+.
www.takefive.com

TPBroker 3.1 is Hitachi's Corba
compliant object-oriented
transact ion processing manager.
As well as supporting C++
clients and servers, it supports
Sun's JavaTransaction Service
(JTS) , which allows developers
to write transactional
client/server apps in Java.
01628 585335

Cont inuus/WebSynergy, the
change management tool for
web teams from Continuus, will
support Microsoft Internet
Information Server (IIS) 4.0
and Windows NT Server 4.0.
This follows news that the
Continuus/CM suite will be
integrated with Visua l
Studio 6.0.
www.continuus.com
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ParaSoft,a provider of
automatic error-detection and
error-prevention tools for C, C++,
and Java, has made its
development tool Inuse available
in a stand-alone version. It helps
opt imise performance by
analysing and animating dynamic
memory allocation in real-time.
www.parasoft.com|/products/inuse

RM/Cobol7.0 for Windows
includes compiler improvements,
a cross-language call system to
simplify communication between
Cobol and C/C++ routines, anda
standalone source-level
debugger. There are
enhancements to Windows
printer handling. Performance

Over versionG51has been
improved by upto 30%.
www.liant.com

UnicenterTNG and Jasmine, of
Computer Associates will employ
the latest version of Sun's JDK,
the Java 2 platform. For Unicenter
this is expected to ease the
integration of third-party
management tools with Unicenter
TNG's core services.
www.cai.com

QSSL has introduced QNX
RTOS support for the
Independent Computing
Architecture (ICA) from Citrix
Systems. This means businesses
can useQNX and Citrix ICA to
distribute their existing Windows
applications to embedded
systems.
www.qnx.com

The Patent Office has posted the
UKTr a d e Marks Register on the
I n t e r n e t .The new service will b e
of use to anyone needing to
demonstrate or verify the
ownership or status of a trade
mark on the Register.
www.patent.gov.uk

BeOS ready for a larger audience
Last month Be started shipping re‑
lease4of BeOSfor Inteland Power‑
P Cp l a t f o r m s .This i sthe first re‑
lease that is not targeted ex‑
clusively at developers. Be will
market its OS for specific
end-user needs where an al‑
ternative to Windows makes
sense. The list of applica‑
tions available confirm its
strength as a ‘media OS’:
Cinema 4D XL from Maxon,
UltraDV from Mediapede,
Studio A from Adamation,
MusicWeaver from Good‑
eve... General apps such as
wordprocessor, spreadsheet,
f tp client, games, etc. are
also appearing on BeOS. Mos't com‑
mercial software is available on the
BeDepot website.

Performance has been im‑
proved(@25-te.30percent increase
according to Be) while adding new
f e a t u r e s .The classic demo con‑
sists of running two 30 frames per
second video streams while apply‑
ing some real-time effects, all this
done in software. One reason for
the speed improvements on the
Intel platform is the switch from

new symbolic debugger and gdb
support for the Intel p l a t f o r m .The
format of executable files has
changed from the PEformat to ELF
(BeOS Release 3 binaries are not
compatible with Release 4).

Release4 features the BeOS
‘Media Kit, which deals with t ime ‑
based media such as digital audio
and video. The graphics driver ar‑
chitecture has been revamped:
wr i t ing additional drivers and
codecs should be easier.

JDK 1.2 - Java 2 platform
Formerly code-named ‘JDK 1.2’, the Java 2 platform has been made
available for download by Sun. There a r e performance improve ‑
ments, a flexible securi ty model, and extended class libraries. Anew

pluggable look and feel, part of JFC, is designed to create consistent
U ls across multiple platforms. Standard Extensions (packages of
Java classes and any associated nat ive code) al low platform ven‑
dors to extend the core platform for specific customer needs.

The Java 2 security model includes policy-based access control
and certificate interfaces (X.509V3). Performance enhancements in‑
clude nat ive thread support fo r So lar is , memory compression f o r
loaded classes, faster m e m o r y allocation and improved garbage col‑
lection, and a new Just in Time compiler. JFC is now core to the Java
2 platform, and a Drag and Drop API enables the movement of text,
graphics, or components between Java-based apps and native plat‑
form apps.The Java IDL API enables the invocation of remote net‑
work services andaf u l l y compliant Java ORB is included in the run‑
t ime. ForJDBC, there is improved performance, an ODBC bridge dri‑
ver, scrollable cursors, and support for SQL 3types.

Standard Extensions n o w available include: Java 3D, Java Nam‑
i n g and Di rec to ry interface (JNDI ) , Java Servlet, JavaMail, and
Java Media Framework (JMF). JNDI provides network-wide shar‑
i n g of information about users, machines, networks, and services.
wjava.sun.com|prodicts|jdk

The installation has been com‑
pletely revamped (new boot manag‑
er, new boot loader,and revised boot
menu) to make it very easy to install
ona system which already hasa ver‑

sion of Windows.The two can
coexist quite easily. Read and
write for FAT16 and FAT32 is
now supported as well as a
client for Microsoft Networks.
Hardware support has been ex‑
panded to cover most popular
devices (including SCSI
cards), and additional drivers
will be available on Be's web‑
site. On the Internet side, the
services include FTP andTel‑
net servers, aDHCPclient, and

an HTML3.2compliant browserwith
SSL support. Java is still missing ‑
it is announced for Release 5.

More than 7,000 previously reg‑
istered developers have revalidat‑
ed their entries, and Be estimates
that about 1,200are actively devel‑
oping BeOS applications.

BeOS Release 4 requires 16MB
of RAMand 150 MB of hard disk. It is
£49 from ComputerWarehouse.
w www.be.com w www.cwonline.co.uk
w www.BeDepot.com w www.BeFunk.com

Linux exposed
NetProject, in association with the
UK Computer Measurement Group
and UKUUG, is organising a con‑
ference and exhibition on ‘Linux
and Open Source S o f t w a r e ’ .The
event planned for January 20th at
the Commonwealth Institute will
feature luminary Eric S Raymond,
aka esr, aka the author of the Cathe‑
dral and the Bazaar, and of the Hal‑
loween papers commentary, aka
maintainer of the NewHacker's Dic‑
tionary... Other speakers include
Peter Murray-Rust responsible for
the development of XML parsers
using Open Source development
techniques and Mike Banahan,
whom long-time readers of EXEwill
surely remember.

The conference wil l run two
streams in parallel (management
and technical) and costs £300.
w www.netproject.com
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Purify? Visual Quantify ClearQuest
Visual PureCoverage” ° Visual Test

Rational
DevelopmentDeskTop.™
Fully-intégrated testing and

debugging tools that draw attention
to problems early on.

Rational DevelopmentDesk Top g i v e s developers
and quality e n g i n e e r s eve ry th ing they need to i m p r o v e
software quality while enhancing productivity. Our fully‑
integrated su i t e of toc erforms reliability, functional and
application performance t e s t i n g , plu’ illows m a n a g e m e n t
and tracking of the e n t i r e proce cause i t ’ s integrated
with Microsoft® Visual S t u d i o , t e s t i n g and debugging
are quick and painless. Visit our website for m o r e
on Rational DevelopmentDeskTop or other t i m e ‑

s a v i n g Rational t e s t i n g tools.

h t tp : / /www.ra t iona l .com/rddaduk/ i 2 9 5 0 6 8
Rat iona l , the Rational d Rational DevelopmentDeskTop, Pu r i f y, Visual PureCoverage, Visual Quantify, Visual Test and C) a i k:

in the United States and i o u n t r i e s . Microsoft and Visual Studio a r e trademar! jered trademarks of M ‘ onal So f twa re n. All right
Rational Sof tware Ltd Ride, Ascot SL5. S A ] Tel: 01344 295000 Fax: 01344 295001 ema i l info-uk@rational.com web: http//www.rational.com/uk



INFORMATION ANYWHERE

Database technology
just wen t r emo t e , mobile

and everywhere

furthest reaches of y o u r organisatign. Adaptive Server Anywhere is the latest
release of Sybase’s mobi le and embedded database and includes al l the functionality

of this easy-to-use, a f fo rdab le , scalable small fingerprint database technology.‑
The benefits of er Adaptive Server Anywhere include:

@ Support for mob i le , remote and disconnected users @ Enterprise data integration wi th inherent repl icat ion

@Un ique Java s u p p o r t using Java VM in Mees @ Simplified administration for zero-cost management

@Provides dynamic data-aware Internet dapabilities @Ful l relational capabil i ty w i th minimal foo tp r in t

@ Delivers scaleability f r om single to hs oa Call QBS Sof tware
0 1 8 1 9 5 6 8000



A pair of COOL:Spex and Plex patterns
Sterling has extended and updated
its COOL line of products: there isa
new version of COOL:Spex 2.0, its
modelling tool for component spec‑
ification, and the product formerly
knownasObysdiane n t e r sthe COOL
range as COOL:Plex 3.5.

Version 2.0 of COOL:Spex fea‑
tures a new component specifica‑
t ion diagrammer, improved
method support, enhanced
usability, additional model
management functionality,
and further integration with
COOL:Gen and other devel‑
opment environments.

COOL:Spexis designed to
support the specification of
components byUML.The idea
is that UML-compliantmodel‑
ling should help users avoid
thecost and time of retooling, retrain‑
ing,and rewriting of software designs
aSeivifonments change.

The new architecture diagram‑
mer addresses application inte‑
gration problems: i tv i s u a l i s e sthe
interactions between interfaces
and components.This should aida
better understanding of applica‑
tion structure.

A Java calendar

For enhanced usability, there is
an improvedtool user interface,addi‑
tional searchfunctionality,enhanced
diagram drawing capabilities, and
improved reporting through a com‑
ponent specification report, a con‑
sistency check report, and full
ActiveX integration with MSWord.

The new model managementfea‑

tures in COOL:Spex2.0 includemulti‑
user capabilities supporting object
lockingand modelsub-setting. There
is support for the Microsoft Reposi- .
tory, and additional data sources, to
provideeasier integration with other
development environments.

Moving on to what was Obsydi‑
an, COOL:Plex 3.5 (pictured) is a
model-basedd e v e l o p m e n ttool that

JFCDataCalendar, a calendar component fo r Java, is t h e th i rd
(Swing)product to complete ProtoView's JFCSuite, alongsideJFC‑
DataExplorer ( fo rmer l y DataExplorerJ) and JFCData lnput . I t is
designed for Java schedulingand Personal Information Manage r
(PIM)applications.As well asan API , a numberof features are pro ‑
vided through customisers (point-and-click property pages).It is
100% Pure Java and designed to support al l base JFC features.

Selection fo r days on the calendarcan be done v ia single, mul t i ‑
ple, or r a n g e selection.Th is can be set through the customiser or in
code and implemented wi th mouse clicks or Shif t+arrow keys.

Display of the JCDataCalendar can be set fo r one, three, six, or
twelve months.The firs t day of the week can be Sunday or Monday,
and days in the calendar can hold image icons. Userscan choose the
month and year f rom drop-down menus provided at the top of the
component.

The JCDataCalendar includes the DatePlus inputand validation
component.Th is supports a number of date formats and the ability
to hide or show the century and leading zeroes. Both components
supporta variety of font, colour, border,shadow,and display options.

The JFCSuite retails for £299. A l l products in the JFCSuite are
sold separately: JCDataCalendar for £114, JFCDataExplorer for £180,
and JFCData lnpu t for £144.
w www.protoview.co.uk|jsuite
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combines code-generation with
pattern-based development.This is
the first version to beincorporated
i n t o the COOL portfol io and it
enables users to build applications
rapidly forWindows NT andAS/400.
Version 3.5 includes enhanced pat‑
tern libraries that contain designs
for areas ranging from low-level

graphics controls to business
contact management.

With COOL:Plex patterns
are dynamically linked so that
changing a pattern will auto‑
matically change related parts
of an application. Sterling
believes that patterns allow
developers to apply best prac‑
tices across applications and
organisations. Usersare not lim‑
ited to the patterns provided by

Sterling ‐they can build their own or
buy them from third party pattern
providers.

Other newfeatures in COOL:Plex
includean HTML-basedhelpsystem,
W i n d o w s9 8client s u p p o r t ,a nation‑
al language translation tool, and a
‘Guided Tour’, which contains best
practices for using the product.
w www.sterling.com

Inherit comms
LUCA 2.4 brings the benefits of OO
programming to data communica‑
tions. It is asoftware development
framework for telecommunications
and networking, with over 50 C++
classes for the popular transport pro‑
tocols. Using inheritance, different
file transfer protocols such asZMo‑
dem and FTP can beused bycalling
identical methods.For Delphi pro‑
grammers, all protocolsand services
are available asVCL components.

Version 2.4 includes online
e n c r y p t i o nthat allows secure trans‑
mission of email and files over pub‑
lic n e t w o r k s .TheWindows C Eversion
ofLUCA comeswith anActiveX con‑
trol enablingVB programmersto use
LUCA’s functionality on CEtargets.

Langner's LUCA is sold in dif‑
ferent product packages,with prices
starting at $299.
w www.langner.com

N E W S

Pervasive claim that
Pervasive.SQL for Windows CE
is the first high-performance,
multi-threaded embedded
database engine for Palm-sized
PCs and other smart devices.
With less than a50 KB memory
footpr in t i t provides zero‑
administration features.
www.pervasive.com

A partnershipofA l l a i r e and
net.Genesis will see the
integration of net .Analys is , an
e-business intelligence system,
into C o l d F u s i o n .This will
enable enterprise reporting and
analysis capabilities for the
c r o s s - p l a t f o r mWeb application
server.
www.netgen.com

Oracle has announced the
availability of JDeveloper 2.0
Beta, a visual Java development
tool that enables users to build
and deployrapidly multi-tier
database a p p l i c a t i o n s .There i s
new support for Enterprise
JavaBeans and Java servlets.
technet.oracle.com

Enterprise Alternatives has
added support for Microsoft's
Active Scripting interfaces to i ts
Enterprise REXX for Windows.
ActiveREXX runs in Active
Scripting Hosts such as ASP and
WSH; DNA applications can now
be scripted in the REXX
programming language.
www. WinREXX.com

ToolBook I I I ns t ruc to r, a
courseware authoring product
for developers, allows delivery of
interactive courses over the
Internet, corporate intranet,
LANs, or CD-ROM.Version 6.5
enhances Internet deployment
using HTML and JavaScript, and
improves compression of content.
www.asymetrix.com
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Microsoft has joined the Meta
Data Coalition (MDC), a
consortium of software
companies, and transferred to the
organisation the rights to
maintain and evolve the Microsoft
Open Information Model (OIM), a
specification for representing
meta data. Microsoft Repository
2.0 will also support XML Meta
Data Interchange, for integration
of data from multiple repositories.
msdn.microsoft.com|repository

Rational’s DevelopmentDeskTop
(RDD) is a suite of development
tools to test and maintain multi‑
language, component-based
applications forWindows. RDD
includes new versions of Pur i fy,
Visual Quantify, Visual Test, Visual
PureCoverage, and ClearQuest,
providing automated runtime error
and memory leak detection,
performance profiling, code
coverage analysis, test scripting,
and change request management.
www.rational.com

Rapid SQL 5 is Embarcadero’s
server-side development
environment for client/server, web,
and warehouse database
a p p l i c a t i o n s .This release adds
project management, version
control, and build management
capabilities. There is new support
for MS SQL Server 7 and Oracle 8.
www.embarcadero.com

Choose your own knowledge base
Software Productivity Research, a
software estimation and mea‑
surement firm, has launched SPR
KnowledgePLAN3.0. This project
estimation tool provides knowl‑
edge base customisation, and ver‑
tical industry knowledge bases f o r
the telecommunications and fi ‑
nancial services markets.Version
3.0 simplifies the development of
project estimates and features bi‑
directional connection to Mi ‑
crosoft Project 98.

Exploding pies!
Olectra Chart 6.0 is the latest re-.
leaseof KL Group’s chart ing too!
for Windows. I t ' s an OLE/Ac‑
tiveX control providing a range of
2D and 3D charts and graphs.

There a r e a number of n e w
features for version 6.0. There is
Visual Stud io 6.0 support; the
too l can be used wi th VC++ 6.0
and VB 6.0. N e w chart types in‑
clude bubble charts, exploding
p ie charts, s tack ing area and
line charts, plus3Dscatter plots.
A n d in addit ion to stack ing bar

Users can select whether they
use the standard knowledge baseto
derive estimates, or acustom know‑
ledge base created within Knowl‑
edgePLAN 3.0, or an industry-spe‑
cific knowledge base. There is anew
wizard to assist creation of organi‑
sation-specific data.

KnowledgePLAN 3.0 can com‑
bine two sizing metrics. It allows
users to size part of a project in
function points or lines of code and
part by another metric such as siz‑

charts, y o u can stack area, plot,
polar, and radar chart types.

With improved pie charts it is
possib le to show ‘exploded’ or
hidden pie charts, and the start
angle for pie drawing can n o w be
specified. For polar charts, neg‑
ative values are n o w possipiétor
the Y-axis. There is additional
documentation for C/C++ devel‑
opers and support for TrueType
fonts on the axes and text areas.

Olectra Char t 6.0 has been
pr iced at $399. I t runs on a l l 16‑

Any size that you tike
ActiveThreed Plus, from Sheridan
Software, is a set of 32-bit ActiveX
controls for the reshaping, resizing,
and general jazzing-up of user in‑
terface controls. There are four new
controls. SSResizer, placed on a
form or inside a container control,
will automatically resize all other

Books received this month

controls in the same container and
scale their fonts. With SSScroll, any
control placed within the scroller
can be scrolled vertically or hori‑
zontally. SSPlash can automatical‑
ly shape a form or container control
to any user supplied image. Finally,
SSTransition enables the display of

ing by analogy. It includes online
help and customisation capabilities.

KnowledgePLAN 3.0 runs on
Windows 95and NT and is sold in
two c o n fi g u r a t i o n s .With all 3.0 fea‑
tures except the knowledge base
creation wizard, it is priced from
$2,900. The product with the knowl‑
edge base creation wizard is priced
at $9,999.The telecommunications
and financial services knowledge
bases are priced at $500.
w www.spr.com

w www.klg.com/olectra/chart

37PowerPoint-like transitions from
one appearance to the next.

Contemporary Software sellAc‑
tiveThreed P l u sfor £125 with anup‑
grade priced at £55.The set is also
availableas part of the SheridanAc‑
tiveSuite, which is priced at £385.
w www.contemporary.co.uk

Publisher Title Author I S B N RRP
John Wiley &Sons Client/Server Data Access with Java and XML Dan Chang/Dan Harkey 0-471-24577-1 £32.50
John Wiley & Sons Connecting JavaBeans with Infobus Reaz Hoque 0-471-29652-x £32.50
John Wiley & Sons Data Structures and Algorithms. Bruno R. Preiss 0-471-24134-2 £23.50
John Wiley &Sons Data Warehouse Performance W.H.Inmon/Ken Rudin/C.K.Buss/R.Sousa 0-471-29808-5 £29.50
John Wiley & Sons Fast Track Visual C++ 6.0 Programming Steve Holzner 0-471-21290-8 £29.50
John Wiley &Sons Foundations ofApplication Management Rick Sturm/Winston Bumpus 0-471-26916-1 £29.50
John Wiley & Sons Intrusion Detection Terry Escamilla 0-471-29000-9 £25.95
John Wiley & Sons Learning to Program with Visual Basic Patrick G. Mckeown 0-471-19814-5 £19.99
SIGS Cambridge Process Patterns S c o t tW.Ambler 0-521-64568-9 £27.95
Penguin Release 2.1 Esther Dyson 0-14-026662-3 £6.99
John Wiley & Sons Software Design with C++ Steven P. Reiss 0-471-24213-6 £19.99
SIGS Cambridge The VisualAge for Smalltalk Primer Liwu Li 0-521-64669-3 £30.00
John Wiley & Sons Transition to Object-oriented Software Development Mohamed Fayed/Mauri/Laitinen 0-471-24529-1 £25.95
John Wiley & Sons Virtual Private Networks Dave Kosiur 0-471-29526-4 £29.50
John Wiley & Sons Year 2000 Software Testing William Perry 0-471-31428-5 £32.50
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No Late Nights!
RoboHELPsaved me seven weeks of work RoboHELP Office is a huge time‑

@savings of nearly $30,000 in labor costs alone. saver it automates task s in
EdStennie , Software Engineer, minutes that could take hours
Eastman Kodak Corp. for other programs.

M K S S o u r c e I n t e g r i t y Profess ional v3 .1 G rea t  P roduc ts
f o r t h e P r i c e oDownloada demo today from the MKS website

WWW.MKS.COM While stocks last, incuded inthe Special Edition
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mouse click away. ED powers upYOUR create a professional setup in minutes. InstallMaker also includes
development environment, without tying SmartPatcho for creating “thin” installationpatches that contain only the
you to a particular language or platform. differences betweenmultipleversions ofan application.
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your language; from colour syntax functionality to develop their installation routines. InstallBuilder
highlighting and code templates to includes SmartPatch, fully customizable script editing, integrated, real‑
advanced tools like file difference time debugging, built-in Windows API calling, custom dialog and
analysis and code navigation & graphics creation, and muchmore!
browsing, ED makes it easy to get the InstallMaster™is the ultimate in installation utilities. Designed for the
Lape de power user, InstallMaster includes SmartPatch, SetupCapture™, for
Saves you time Ee “repackaging” your existing installations i n t o Wise installations,
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MFG‐my favourite code
‘Don' t make me do it,’ said Jules. B u t they did, and n o w he’s an MFC programmer.

Microsoft has already written.
There’s loads of interesting
functionality there, and some of
it even works, but it doesn’t
extend. Take the l ist control;
sweet th ing - lots of interest ing
behaviours, particularly in the
report view. But , I wanted to
p u t icons into the subitems, and
there’s no way I can do that. I
can switch over to owner-draw,
but then I lose nearly a l l the
functionality I started with, and
because the internals of the
control are barely documented
it is easier to start f rom scratch.
And I hate the documentation

‐ f o r not te l l ing me that you can’t
begin an in-place edit unless
the control has the focus. How
much t ime d id I waste?

Another th ing I wanted was
a tab control, which the user
could extend. I tr ied placing a
tab control in the dialog editor,
and then placingstuff inside it.
Didn’t work. I tried property
sheets, but you’ve got to get
them completely determined
before you show them, or they
go haywire. Again, in the e n d I

Re readers of this
column wi l l know that I ’m

not a great fan of application
programming. I think making
hardware, wr i t ing drivers, and
even cut t ing core code is far
more interesting than modern
applications, because, unlike in
applications, a l l the work goes
into the task at hand.
Painstakingand detailed it may
be, but that’s better than
fiddl ing each time wi th file
handling, OLE-awareness, and
all the silly, routine bits and
bobs that a real application
needs to make it work.

~Personaily, i think this stuff
should all be automated, and
w r i t i n g i t b y hand i s beneath
human dignity.

My client asked for his job ‑
an application ‐ to be done in
VC++ under MFC. I begged and
pleaded; I shouted, grovelled,
stamped, and wept. He wouldn’t
let me write straight to the API,
he wouldn’t let me use any of
my homebrew tools; he wanted
the code to be maintainable into
the future, dismissing my
suggestion that nobody wrote the insertion code
maintains anything any more. adjusting sizes and moving
He wanted MFC. controls to fit, entirely by hand.

It was easier than working wi th
the framework!

Then came the file access.
Here,MFC promised to make
life easy. Everythingserialises.
Well, nearly everything; al l y o u
have to do is write a b i t of
serialisation code for your own
classes, and everything else is
automagic. Except, the file
format is not documented
properly, it reflects the internal
storage of the program ( w h i c h
is bound to change) and it also
externalises in the file a stack
of private stuff, which should
not beexternalised at all. It was
impossible to filter the data

I d oknow about tools such as
MFC, and though I 'dplayed with
i t , and understood its principles,
I was never really convinced
that it was a good idea, and was
quite convinced that it didn’t
scale, so I spent very l itt le time
with i t . I decided it was probably
fine i f you were wr i t ing word
processors for an employer
called Microsoft, but not much
cop for anythingelse. I reckoned
i t was fine for the r igh tjob, but
that I wouldn’t l ike i t .

The trouble with MFC, asI
highlighted a few months ago,
is that it ’s okay if you want to
write the same things that
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through encryption procedures,
either in or out. In short, in
return for not much less work, I
got less flexibility and an
immense versioning problem ‑
perhaps that’s why there are so
many incompatible versions of
Word 6.

The entire MFC is
shoehorned into C++, of course.
It is no secret that I think C++
is a wi ld ly complicated
language that uses a model that
is quite wrong for most real
programmingjobs. It does
occur to me that, since the
fearsomely complex wizard
system exists, my views are no t

~entirely unique: And-whoever
thought that wizards were a
good idea? You make a stack of
decisions about your program,
and if you want to change even
one of those decisions, you have
to gor igh t back to the
beginning, dumping a l l y o u r
work. It also serves to hide
loads of functionality ‐I
accidentally deleted the
application icon one time, and
t r y as I might I could not find
out how to replace it. But
wizards enable you to take
strategic decision about your
programs, and they
synchronise the details in
fragments of code spread a l l
over the program. I think these
strategic decisions (and the
details they re ly upon) should
be either in a control language
or in linkage.

If ha l f the ingenuity that
hadgone into these si l ly
wizards were put into
languages or l inkage ( i n the
way the makefiles have
developed, they’re now more
complex than the code they
control) we’d have a l l kinds of
useful technology that would
generalise and scale properly.

Ultimately, I th ink, the
reason for this dreadful paucity
of built-in controls is because
some Microsofty wrote
something that they found
usefuland it found its way into
the internalcompilers ‐ which
is why it annoys me so much
that I can’t write a composite
control of my own and use it
through the dialog editor in the
same way.Then, as they
developed technology like OLE
and then ActiveX, dockable
windows, and soon, they
grafted them into their tools to
help them understand what
they’d made. This compiler, the
MFC in general, is nothing
more than their own test bed,
badly documented and barely
working, which has been
palmed o f f on a world devoid of
competition because we al l
need to know how these
technologies work as well.

Gentle reader; don’t you
realise that paying for this stuff
only encourages them to write
more? Now they’ve r u n out of
innovative ideas, a l l the
development is going into
protocols that are managed by
the wizards. Quite frankly, you
and I are as capable of
developing in that direction as
they are, and (wi th the massed
ranks of the world’s
programmers on the case) we
could achieve more rel iabi l i ty
and more general solutions
than Microsoft ever could. a

Jules is a programmer who
enjoys w r i t i n g compilers and
has a deep loveand respectfor
elegant languagedesign. He
does a passable rendition of ‘ I t
wasn’t like this in the old days’.
Call h imon 01707 662698, or
email h im at jules@cix.co.uk to
hear it.
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L E T T E R S

Khan’swrath
Dear Sir,
My underlyingphilosophy was
encapsulated rather succinctly
by CaptainKirk, in The Wrath of
Khan: ‘Youhave to learn why
things work’. This is profoundly
different from merely
understandinghowthings work.
If I were to explainhow to bea
really good programmer,or come
to think of it how to bea really
good anything, in one sentence,
that would have to be it.
Phi l ip Hibbs,
philip.hibbs@tnt.co.uk

In control
Dear Sir,
Re: PVCSfrom Intersolv ( i n
Don’tyoujust lovebeing in
control, EXE December 1998).

I a m sor ry but this article
was so short of the mark that as
a subscriberI felt compelled to
write and state so. [ a m a

development manager, 14years
experience in the software
industry, controll ing the
software of 50+ developers.
1. Not to include SourceSafewas
sucha petulantact, I know weall
hate Microsoft’spositionbut
their productsarebecomingthe
defactoproducts.To blame it on
latedelivery, well, it comes free
with a lotof the Microsoft ‘toys’,
a copy can be had from most
places.
2. Cost of the tools,
particularly the licences and
licensingstructure,was not
covered. As well as coders we
have to look at providing access
to PVCSfor testers, release
teams, support teams, even
administrators. For a package
of PVCS+CB+TRACKERfor
100+ people, you can be looking
at a b i l l of £100,000 plus ongoing
maintenance costs. For sucha
pr ice you expect a professional
product for large scale projects.
3. My mainproblem with your
PVCS article is that it did not
look at the practical issues.
PVCS does not provide:
e A n y simple concept of
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controlling multiple projects. A
system is generally made up of
subsystems that are in tu rn
made up of m a n y projects.
Which is a pain when it comes
to preparing releases and
tracking changes.
e Any simple report ing tools.
How can you report the status:
of a project, which elements are
ready for testing or release. You
can see the status of individual
files, but not the overall project.
e There aren’t any simple
ways of standardising things
such as labels. Which with
multiple projects becomes a
major headache.Ensuringthat
a l l file versions are labelled
exactly the same for a
particeier release.
@ Things such as the kludgy
PIGUI interface I can live with
even when it comes to manually
scrolling through 200+ projects
to open a project. You can’t type
the project name in directly, you
have to select it o f fa list.

In short I found less in this
article than reading the
brochures myself.
SteveHurst
steve.hurst@instem-lss.co.uk

We should p o i n t out that I a n
M u r p h y wanted t o review
SourceSafe 6.0, which at the
t ime the article was wr i t t en
(September 1998)hado n l y
jus t been releasedas p a r t of
Visual Studio 6.0; ge t t ing
hold of a n y of the older ‘toys’,
as y o u term them, would not
have helped. Microsof t UK
proved unable to get copies of
Visual Studio f o r most
journal is ts u n t i l la te October.
Gold discs were available to a
selected few ( w h i c h was how
we managed to sneak. the 12‑
page Visual Studio review
into the September issue,
when we lookedat VSS
br iefly) , b u t I a n M u r p h y
requi red a f u l l s h i p p i n g copy.

Microsoft unfortunately
fa i led to ge t the product to
I a n when promised, an e r r o r
for which it has since
apologised. Frank ly, if a
company of Microsoft’s
stature cannot get products
in to the hands of journal is ts
when it has ample time to do
so, i t rea l l y has no-one to
blame b u t i tsel f i f i t misses
out on review oppor tun i t ies .

Basic p r i c i n g informat ion
was omi t ted when i t should
have been presented as a box‑
out. Mea culpa. However, as
y o u r i g h t l y p o i n t out the
possible permutat ions of
p r i c i n g are endless,
depending on the size and
structure of y o u r sof tware
development, test ingand QA
teams: i t ’s di fficul t , i f n o t
impossible, to give sensible
p r i c ing informat ion f o r every
po ten t ia l customer. ‐ Ed

T’ve also been in development
since early 1982 and have
worked as a developer in small
companies, in mediumto
large teams, and asa
contractor. In the latter
capacity I haveworked on.
small and large pro jec t teams,
several times as the project
leader. I am a subscriber to
EXE as wel l as a professional
journal is t and over five weeks
o f work ing w i t h the tools went
into this review.

When a vendor knows its
products are being reviewed it
is up to the vendor to supply
code. The indus t ry
relationship between
magazines and vendors has
worked th is way f o r a
substantial amount of time.
M i k e Pryke-Smith, the
development tools product
manager at Microsoft,was
quite l i te ra l l y f u m i n g over
what was an acknowledged
mistake on Microsoft’s par t ,

We w e l c o m e s h o r t l e t t e r s o n a n y s u b j e c t r e l e v a n t t o s o f t w a r e
d e v e l o p m e n t . P lease w r i t e t o : The Edi tor,E X E M a g a z i n e ,
S t . Gi les H o u s e , 5 0 P o l a n d S t r e e t , L o n d o n W I V 4 A X ,
or e m a i l ed i to r ia l@exe.co .uk

andhasno problems wi th the
statement about SourceSafe.

P r i c i n g information: th is
was pa r t l y down to me and
pa r t l y down to lack o f co‑
ordinat ion wi th the vendors.
I t ’s n o t always easy to come
by this information - in the
January issue, we deal w i t h
team test ing tools f rom
Rational and M e r c u r y. Bo th
declined to provide p r i c i n g
saying tha t th is was
dependent on the type of
project and they were
therefore n o t prepared to give
figures.

Actual ly, I have been
w o r k i n g wi th PVCS f o r qu i te
some t ime n o w a n d find it
ex t reme ly p o w e r f u l and i t
has o n l y been the a r r i va l o f
StarTeam that has caused me
to move away. I don’ t k n o w
which version of PVCS y o u
last worked w i t h b u t in my
experience the management
of developers, t he i r roles,
and the control of software is
as good as w i t h a n y other
produc t on the marke t . In
addition, i t s support f o r an
open A P I to a l low y o u to
extract data, i m p o r t f r om
other products or w r i t e y o u r
o w n add-ons is the w a y tha t
every vendor in th i s market
is heading.

I a g r e e about t h e
weakness o f the r e p o r t i n g
tools and I believe that most
of the vendors in this market
pay too l i t t l e at tent ion to
repor t ing . Aga in , the A P I
al lows y o u to w r i t e y o u r o w n
repo r t inter face i f y o u don’t
l i k e those in the product . You
should never be in the
pos i t i on o f be ing unable to
ge t y o u r informat ion ou t of a
tool. This is w h y vendors
have lea rn t to accept that
people don’ t b u y w i t hou t
t r y i n g a product fi rs t .
I a n M u r p h y
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F E A T U R E

he Windows D r i v e r Model ( W D M ) lets y o u wr i t e ac o m m o n
device driver for Windows 98 and Windows NT 5. This art icle

w i l l look at the development of a small v i r tua l W D M device driver
to il lustrate the main principleswithout gettingbogged down in the
details. Imain ly concentrate on giv ing an overview of the technol‑
ogy, r a t h e r t h a n t h e m i n u t i a e o f each l i n e o f code. Welcome t o
acronym-land (see Glossary on page 21).

WDM isan enhanced form of the NT 3.51and NT 4 kernel-mode
device driver model. The main structural changes are the addition
of P lug and Play (PnP) , Power Management, and Windows Man ‑
agement Instrumentat ion ( W M I ) and Device Interface support. I
w i l l describe these features, along w i t h details of the necessary
development environment.

However, almost of more significance is the provision of a series
of class drivers. A class driver does the bulk of the work for a specific
area of functionality. There are class drivers for the Universal Serial
Bus (USB), the IEEE 1394 (F i rew i re ) bus , streaming devices, and
Human Interface Devices (HID) . More on these later.

You st i l l need to write a separate driver that calls the appropriate
class driver. For example, you can wr i te a driver to talk t o a new USB
device through the USB class driver using relatively s t ra ight forward
USB Request Blocks (URBs), ie without having to w o r r y about the
details of talking to ab i t of hardware. For HID devices, you do not even
need to write a kernel-mode driver at al l , as you can use Win32 H I D
client functions to access the device.

There are two ways of customising class drivers. The firs t is to
write a fi l te r d r iver, which can slot in above or below a cl.ass driver.
Alternatively, minidrivers in various shapes and form can be used.
The class dr iver does a l l the gene ra l processing while the
m i n i d r i v e rjustcommunicates w i th a specific type of hardware, eg

18

device driver
The Windows Driver Model supports the

latest device technologies, w i t h standard

class drivers doing most of the detailed

hardware interactionsfor you. Chris Cant

demonstrates how.

the Windows H I D class driver is paired wi th the h i d u s b minidr iver
to talk to H I D devices on the USB bus. You could, for example, wr i te
a n e w HID minidriver to providean interface to the serialpo r t ver‑
sion of y o u r product.

Each class dr iver has an appropriate specification. The USB
class dr iver responds to several internal I O C T L s , one of wh ich is to
process a URB. As another example, a HID minidr iver mus t regis‑
ter certain callbacks to work with the HID class driver. You will need
to consult the relevant class documentation in the Dr i ve r Develop‑
ment K i t (DDK).

Note that Microsoft has managed to sneak COM GUIDs into driver
development. You can use these to define a private interface that iden‑
t ifies y o u r par t icu lar device. GUIDs are sometimes also used by
minidrivers to identify what facilities are supported.

Unfortunately, you w i l l not be able to por t y o u r old NT device dri‑
vers to Windows 98w i th no work. WDM relies on Plug and Play for
resource assignment, which was no t available in these old drivers.
Some people w i l l st i l l need to write VxDs for Windows 98, and oth‑
ers w i l l need to maintain their NT-specific kernel-mode drivers for
NT 5, eg for video drivers. See my article Taking on Goliath (EXE,
October 1997) for details of NT kernel-mode driver development. In
fact, lrecommendthat you reread this article as it covers m a n y con‑
cepts used here.

Driver development
You w i l l need a Microsoft Dr i ve r Development K i t (DDK) or two to
build drivers. However, I have bundled a copy of the bui l t driver wi th
the source code, soyou can t r y out the example driver without having
a DDK. The Windows 98 DDK is available fo r lengthy download
online, but most driver developers wi l l need an MSDN Level 2 sub‑
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REMOVE_DEVICE | a d a p e v i c e ( )

START_DEVICE

QUERY_REMOVE_DEVICE

FEATURE |

QUERY_STOP_DEVICE, ‘STOP_DEVICE

CANCEL REMOVE_DEVICE
SURPRISE_REMOVAL (NT)

Figure1- A stack of device objects.

scription to get the NT 5 DDK and the useful Platform SDK, as well
as the latest beta test versions of Windows, etc (see Resources).

You can buy two different types of development tool to help you
write drivers. The first lets you control a general purpose driver in
user-mode to handle m a n y standard types of I /O. The second gives
you a C++ framework to base your driver on, w i th useful classes and
examples. Vireo Software and BlueWater Systems provide products
of both types.

H i l m W d m example
Our device dr iver is called H i lmWdm and the download z ip
hiimwdm. z i p vontains the source andbuilt driver. Unzip the file i n a
directory called c:\EXEWdm.

The example driver comes wi th a suitable VC++ Visual Studio 97
workspace. The Makefile projectassumes that you have the Windows
98DDKin itsdefault locationof c:\98DDKandthat the example source
base directory is c:\EXEWdm. Alter the project settings if you use dif‑
ferent directories.

The HilmWdm driver wil l run in Windows 98and NT 5 without
any new hardware.To test i tsoperation, it implementsa 4byte shared
memory buffer that can be read and written from a Win32 program.
The ‘checked’ buildversion also makes the buffer bytes available for
inspection through WMI in NT.

The sys directory contains the HilmWdmdriver code. Table 1lists
the source code files and the files needed to build and install the dri‑
ver. The ‘free’ release version of the dr iver ends up in
OBJ\i386\free\ HilmWdm.sys w i t h the checked debug version in
OBJ\i386\checked\HilmWadm.sys. The exe directory contains a small
test console application. Note that the VC++ 5 Setup API header and
l ib rary is seriously out of date and wi l l cause a compile to fail. The
project is set up to use the c:\98DDK versions of these files. The NT
DDK and PlatformSDK versions are even newer.

The W98 DDK does not current ly include the WMI headers and
libraries, soI have madethe free build WMI-free. You can compile the
checkedbui ldwi thWMI underNT 5.The W98 DDKdoes not have the
m o f c o m p tool s o I have removedthis compile step.

I would nevertheless have expected the checked WMI bu i l d to
r u n under W98, as it is supposed to support WMI. The Microsoft
WBEM implementation seems to have been updatedto include a
WMI namespace that was not there before. Perhaps this update only
runs proper ly in NT 5. ( To ins ta l l WBEM y o u have to select
Add/Remove Programs in the Control Panel. Select the Windows
Setup tab. Click on the Internet Tools component. Click on Details.
‘Web-Based Enterpr ise Mgmt ’ appears at the bot tom of the l i s t .
Check its box.)
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Figure 2- P lug and play states.

Instal l and test
To install the driver,goto the ControlPanelandselect ‘AddNew Hard‑
ware’ or ‘Hardwarewizard’. Opt to select the hardwarefroma l ist and
select ‘Other devices’ and ‘Have Disk’. Next, browse to
c:\EXEWdm(\sys and install the ‘HilmWdmExample, free build,with‑
ou t WMI’ driver. The dr iver is n o w copied to the Windows sys‑
tem32\drivers directory and the installation I N F file is copied to one
of the Windows I N Fdirectories.

The HilmWdm device should n o w appear in the Device Manager
‘Other devices’ category. If you rummagearound the registry, you wi l l
find references to the driver, the device, and the device interface that
have been installed. The Windows Unknown GUID {4D36E97E...}
appears in the firs t two cases, while the device interface uses the
HilmWdm GUID {87472BA0...}. Be warned that W98 and NT 5 use
slightly different reg is t ry structures.

To test the driver, r u n T e s t WDM. exe in the c:\EXEWdm\exe\
Release di rec tory. TestWDM opens a handle to the firs t Hi lmWdm
device and reads the buffer. The first time you r u n i t , the buffer wil l
probably have avalue of zero. However,the next time it shouldbestor‑
i ng 0xABCDEF01, left over f rom the last write. TestWdm goes on to
wr i te 0xABCDEF01 to the buffer and checks that this value can be
read.It then checks that an incorrectwrite fails and final ly closes the
device handle.

Initialisation
The driver’s ma in e n t r y po in t i s the D r i v e r E n t r y rout ine i n
i n i t . c p p . The main job here i s t o set u p the series o f callback rou‑
tine pointers shown in Table 2 so that the driver can be called again
when appropriate. Some calls originate in the kernel. AWin32 pro‑

Device

Figure 3- USB logical structure.
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Device

Figure4- Possible HID driver stack.

g ramaccesses the device as if it were a file, and these requestsendup
asdriver calls aswell.

A driver works p r ima r i l y by processing I / O RequestPackets
(IRPs), so callbacks are defined for each of the IRPmajor functions
that HilmWdm supports. Some of the IRPs come in different forms,
eg the P lug and Play I R P _ M g _ P N P has an IRP_MN_START_DEVICE
minor code, which indicates that this IRP requests you to start the
device. This example does not cope wi th IRPcancelling.

Plug and Play
Plug and Play (PnP) makes it easier for users to insert new devices
i n t o a compute r as there should be no complicated hardware

Glossary
BPI... csesescsessseresteeeseseeeeeeApplication Programming Interface

c p c o p a d i e c D c b a s e u a s a r e a r eCommonObject Model
-Driver DevelopmentKit
.Functional DeviceObject

....PhysicalDeviceObject
Globally Unique Identifier
-Human InterfaceDevice

IEEE 1394 . .100Mbps+ serial bus, néFirewire
1 s e s e e n c a s e Installation informationfile

.1/OControlCode

.|/ORequestPacket

.Industry StandardArchitecture PCbus
-WMI class file
.Microsoft DeveloperNetwork
~Plug and Play

s s e s t a s s e s s s e s s e e e s e SOftware Development Kit
.USBRequestBlock
.12 Mbps Universal Serial Bus

e a s a u dkisivesgtsisienVisual C++
Web-Based EnterpriseManagement
-Win32DriverModel
.WindowsManagement Instrumentation

Device stack for P l ug and Play
PnPbuildsadevice stack from the bottomup,and
I shall describe how the r i gh t drivers are found
for USB devices.

PnP uses enumerator drivers and arbiters to
find devices and allocate resources to them. The
r oo t enumerator m igh t find a PCI bus. The PCI
bus enumerator might find aUSBhost controller.The USBhost con‑
troller class/miniclass drivers are loaded,and, above them, theUSB
hub driver for the embedded USB roo t hub. The USBhub then enu‑
merates the USB bus.

When a USB device is fi rs t plugged i n , it appears at the USB
default address of zero. The act of insert ing the device notifies the
USB hub of a new device. It retrieves the USB device’s descriptors
aind in due course allocates it a proper USB address.

Each device has a Hardware ID , which is used to ident i fy the
appropriate driver. In the USB context, the Hardware ID is formed
us ing the vendor’s ID and the product ID.A fallback Compatible ID
iis alsomadeavailable in case an appropriate driver is not found. For
USB, this is the class and subclass of the device. For example, Win‑
«dows recognises the ‘HID keyboard USB device’ class so that it can
be used straight away without a vendor-supplied driver.

A driver ’s I N F installation file lists a driver for each Hardware
ID ) and Compatible ID supported, and it l ists the files that need to be
copied and the reg is t ry entries that should bemade. NT specific sec‑
tions are used to set up the driver service regist ry en t r y and any
error logging features.

Whena device is added, it is p u t at the top of a stack of devices,
for example, above the HID class driver/minidriver pair, the USB
class driver, and the PCIbusdriver. Any I /O requests are sent to the
top of the device stack. Each layer of the stack can do some pro‑
cessingon the request, or pass it down the stack. A driver can attach
a complet ion routine to an IRP so that i t can handle the IRPafter i t
has been processed by the rest of the stack below i t .

Note that a dr iver can have an ‘upper edge’ interface that is
totally different to the facilit ies it uses in the next lower driver. A
devicemight havea streaming upper edge, butmakecalls to the USB
system to do i ts job.

Device objects for Plug and Play
A WDM driver hasto cope with three different types of device object,
asshown in Figure 1.Thebusdriver object at the bottomof the device
stack is called the PhysicalDevice Object (PDO). EachWDM driver
must make its own FunctionalDevice Object (FDO) for each device.
Finally, you must remember the next device down the stack. This is
soyou knowwhere to pass a requestwhen you needto send it for pro‑
cessingdown the stack of drivers.

L i s t i n g 1shows how HilmWdm’s FDO is made in the AddDev i ce
rout ine using the I o C r e a t e D e v i c e call. The AddDev i c e routine
then attaches to the top of the stack above the PDO using I o a t ‑

t a chDev i ceToDev i ceS tack . The returnedFDOdevice object has a
pointer to some memo r y fo r us to use: the device extension. The
Hi lmWdmdevice extension structure is defined in Hi Imwdm.h. Our
AddDev i c e stores the PDO,FDO, and the N e x t Device i n the device
extension. When ou r device is removed, our FDO is detached from
the stack and deleted.

P l ug and Play states
A PnP dr iver goes through several different states as devices are
added, removed, or stopped to allow for resource reallocation.When
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a n e w device is loaded, the PnP Manager eventu‑
al ly finds the relevant driver for a device. The dri‑
ver i s loaded and its D r i v e r E n t r y routine called.
F i g u r e 2 shows the different states that aPnP
device can then go through. To begin, a driver’s
AddDevice routine is called sothat the driver can
create its FDO and attach it to the stack. However,

do not talk to your device yet!
When y o u r driver receives a n I R P _ M J _ P N P request w i t h the

IRP_MN_START_DEVICE minor function code, a l l the relevant hard‑
ware resources have been assigned. Normal ly y o u must pass this
requestdown the driver stack first so that the bus driver can process
i t , ie make the device available to you. Your IRP completion rout ine
can talk to y o u r device as the IRP travels back up the driver stack.
Indeed, you may well want to send some more requests down the
stack to configure y o u r device, before finally completing the origi‑
nalstart-device IRP.

Similar considerations apply to stopping or removing devices, ie
make sure to do any of your work to stop the device before you send
the IRPdown the stack.

The other PnPstates are usedto cope with device removalrequests
and stop requests. Both these have query IRPs to let you reject the
request for the moment. You might say ‘no’ if y o u havea reador write
request in progress. You should store a n y further o rd inary I / O
requests in a queue whi le a device is stopped, and reject them it? a
device is removed. If a user brutally unpitigs-a device thenyou must
cope w i t h an IRP_MN_REMOVE_DEVICE in Windows 98 or an
IRP_MN_SURPRISE_REMOVAL in NT 5.

Plug and Play flags
Proper PnPhandlingrequires the use of various flags, etc, in the FDO
device extension. You wi l l usual ly needa flag to indicate that the
device has been started. Always make sure to check this flag before
performing any I /O requests.

1/O operations can be in progress when a device is removed. You
must ensure that the remove request waits unt i l the current I/O is
cancelledor finished. Drivers usually do this by havingausagecount
and R e m o v e E v e n t event i n each device extension. The usage count i s
incremented atomically when an I/O operation is started and decre‑
mented when it completes. A remove request checks that the usage
count i s zero. Otherwise, i t waits for the R e m o v e E v e n t t o b e signalled
when an I / O operation completes. While y o u r device is stopped for
resource reallocation, you should holdany incoming I / Orequests in
a queue for processing when the device is restarted.

H i lmWdm cur ren t ly on ly provides minimal PnP support. I t
responds to A d d D e v i c e and REMOVE_DEVICE Calls, ie to make ancl
delete its FDO. It does not use any PnP flags to queue IRPs d u r i n g
stops nor check remove requests.

Device interfaces
Movingon from the realm of Plugand Play,a device must beaccessi‑
ble to the kernel or Win32 code fo r it to be of a n y use. The ola NT
device driver model uses explicit symboliclinks to provide a name
that a Win32 application can open.

While this technique is sti l l available, WDM lets you use device
interfaces instead. A device interface uses a GUID to iden t i f y the
interface that a driver implements. In Hi lmWdm, we just use the
WDM_GUID to identify the fact that we are a HilmWdmdevice. In other
cases, a driver might use a standard GUID to indicate that it imple‑
ments a particular COM interface.
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/ / C r e a t e o u r F u n c t i o n a l Dev ice O b j e c t i n f d o
s t a t u s = I o C r e a t e D e v i c e ( D r i v e r O b j e c t ,

s i z e o f (WDM_DEVICE_EXTENSION) ,
NULL, // No Name
FILE_DEVICE_UNKNOWN,
o,
FALSE,
& £ d o );

/ / N o t exclusive

(PWDM_DEVICE_EXTENSION) f d o - D e v i c e E x t e n s i o n ;
d x - p d o = p d o ;
d x - f d o = f d o ;

/ / A t t a c h t o t h e d r i v e r s t a c k b e l o w u s
dx-NextDevice = I o A t t a c h D e v i c e To D e v i c e S t a c k(fdo,pdo) ;

/ / S e t f d o fl a g s a p p r o p r i a t e l y
f d o - F l a g s &= ~DO_DEVICE_ IN IT IAL IZ ING;
f d o - F l a g s |= DO_BUFFERED_IO;

L is t ing 1-AddDevice routine for Device object handling.

Our AddDevice routine calls l o R e g i s t e r D e v i c e I n t e r f a c e t o
register the l ink between woM_GuID and our FDO. It then has to
enable i t using I o S e t D e v i c e I n t e r f a c e S t a t e . When our device i s
removed, the wampnp routine disables the device interface.

The I o R e g i s t e r D e v i c e I n t e r f a c e makes a symbolic l i n k t o ou r
device. The actual l i nk name is a longstr ing that includes our GUID.
Win32 programs likeour TestWdm use various S e t u p D i xxx functions
( fo r example, SetupDiGetClassDevs) to find al ldevices that support
a par t icu lar GUID. Eventual ly i t can get the symbolic l i n k name,
which i t can pass t o C r e a t e F i l e t o open a handle t o our HilmWdm
device.

Power Management
Device drivers are an important par t of Power Management. The
idea is to have shorter star tup and shutdown times by not tu rn ing
off the computer completely. Power Management policies can also
help to conserve battery l i fe and might result in quieter runn ing of
the computer.

There are six system power states defined, S0to S5,w i th SObeing
fu l l y on and $5 shutdown. Each device can be in one of four power
states called DOto D3, wi th DOfu l l y on. A device m igh t decide to
reduce i ts own power level, eg if a disk has not been accessed for 5
minutes. Alternat ively, the Power Manage r can request that the
whole systempower down. A device that is sleeping(S1-S3)or hiber‑
na t ing (S4) can wake the computer up, eg if amodem receives an
incoming call.

Power Management is done wi th the IRP_MJ_POWER IRP. The
Power Manager uses the IRP_MN_QUERY_POWER minor code to see if
a driver can go into a specified state,and then IRP_MN_SET_POWER to
actually request that state. If you are going to fai l a power request,
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then complete the IRP immediately.Otherwise, it
is up to the bus driver to complete the power IRP.

Driverslike HilmWdmthat donot implementa
powerpolicy shouldjust pass the power IRPsdown
the stack. This means calling P o S t a r t N e x tPow‑
e r I r p , I o S k i pC u r r e n t I r p S t a c k L o c a t i o n , and
then Note the cal l to

PoCa l l D r i v e r rather than I o C a l 1 D r i v e r t o call the next driver.
If a driver does handle power IRPs then proceed as follows. The

Power Manager initiates an IRP_MN_QUERY_POWER IRP to set anew
systempowerstate. If your device needsto change to a different device
power state that is appropriate for the given systempower state, then
youneedto sendyourself a powerIRPto do this. Yes, that’s r ight ,y o u
call PoReques tP o w e r I r p t o tell yourself t o change power state.Once
this IRPhas completed its rites of passage, y ou can pass on (or conn‑
plete) the original systempower IRP.

If you get an I /O request while powereddown, youmust senda set
power IRPandwait for its completion, before handling the request.

P o C a l l D r i v e r .

WM I
Windows Management Instrumentation (WMI) lets administrators
tend your device. Thismeans your driver must provide information
and events to user-mode applications. Methods in the driver can be
invoked.

WML isa part of theWeb-BasedEnterpriseManagement (WBEM)
initiative.TheWin32 implementationof WBEMhasVariousproviders
of information, giving access to the registry, the NT event log,Win32
informationand, WMI.

For WMI, you can define you r own custom data andevent blocks
in a C++ class-like file, compiled into a resource using the mo f c om p
tool. Each WMI block is identified by aGUID. AWBEM Object
Browser tool lets you view all theWMIblockson a computer, or across
the network.Alternatively, custom user-mode programscan bewrit‑
ten to accessWMI, either usingJava APIs or COMActiveX interfaces.

NT drivers can and should st i l l send NT events to the system log.
However,WMI is supposedto beavailable in Windows 98, givingWMI
broader appeal. As stated before, at the moment I have only got the
WMI to r u n in NT 5.

The HilmWdm code in wmi . c p p shows how to provide a custom
WMI data event called H i ImWdmIn fo rma t i on .This contains the first
ULONGfromthe read/writecommonbuffer and the symbolic namefor
the device interface.

HilmWdmcalls I o w M I R e g i s t r a t i o n C o n t r o l whena device i s
addedor removed.It sets up a WMILIB_CONTEXT structure in its device
extension wi th various callbacks. When the IRP_MJ_SYSTEM_CON‑
TROL IRP i s received, HilmWdm calls wm iSys t emCon t r o l t o do pre‑
l im i na r y processing. The QuerywWmiRegInfo callback is called to
register o u r WMI data block and Qu e r yWm i D a t a B l o c k i s called t o
return the actualWMI data.

USB
Finally, let’s haveabriefoverviewof USBandHIDdevice drivers. USB

is for lowish speed devices. It is a half-duplex 12Mbpsserialbus,with
5V lines to provideasmallamount of power to basicdevices. The USB
data bits are grouped into 1ms frames, which are the basis of band‑
width allocation. Hub devices allow further function devices to be
plugged in, even when switched on. A new PCusually has one root
hub wi th 2USBdownstream ports.

Figure 3 shows the logical structure of a USB device, w i th end‑
points grouped into interfaces and configurations. Almost a l l USB
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Bui ld and installationfiles
H i lmWdmf ree . i n f
HilImWdmchecked. i n f
SOURCES

. - \ B u i l dD r v r . b a t
make fi l e . i n c

Callback
AddDev i ce
Un load
IRP_MJ_CREATE

IRP_MJ_CLOSE

Description
Header
Driver initialisation

Read,write, etc.
WMI handling
GUID definitions
Version resource
WMI class definition

Free build INF
Checked build INF
List of files to build
Build batchfile
mofcompile and post build steps

Description
PnPAdd new device
Driver unload
Win32CreateFile
Win32 close file

IRP_MJ_POWER __PowerManagement
IRP_MJ_PNP Plugand Play
IRP_MJ_READ Win32 reads
IRP_MJ_WRITE Win32 writes
IRP_MJ_DEVICE_CONTROL Win32 |OCTLs

WMIIRP_MJ_SYSTEM_CONTROL

‘Table 2- Hi lmWdm callbacks.

Keyboard collection
Input: 8 single-bit modifier keys
Output: 5 single-bit LEDs

Table 3- H ID keyboard report definition.

devices havejust one configuration andmosthavejust one interface.
Windows needs a separate USBclient driver for each interface.

Each endpoint can transfer one of four types of data: control,
in terrupt , bulk, and isochronous. A connection to an endpoint is
called a pipe. Transfers on endpoint 0 ( the default pipe)havea stan‑
dard format.

EachUSBdevice hasa series of descriptors that describeits log‑
ical structure. The presenceof addit ional class descriptors indi‑
cates that the device is of a certain standard type, eg printer, HID,
hub, display, etc. If Windows detects aUSB device w i th a H ID
descriptor, then it automatically fires up the HID systemdrivers to
in te r roga te the device. I guess that Windows w i l l support other
device classes in due course.

In themeantime,to controlyour USBdevice, youwil l needto write
a WDMUSBclient kernel-mode driver. The Windows USBclass dri‑
ver is controlled usinga series of internal IOCTLs. The most useful
allow you to send off USB Request Blocks (URBs) for processing.

E X E j a n u a r y 1 9 9 9
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There are39different URBoperations that you can
request, allowing you to get descriptors, per form
the different transfer types, etc.

H I D
A Human InterfaceDevice (HID) is not some grue‑
some force-feeding contraption. Instead it is a i a

abstract modelfor most types of input device that people could use to
control their computers. HID letsyou output information aswell, eg
to set the LEDs on a keyboard. Apparently, there is a standard HID set
of controls for a magic carpet!

Windows has bui l t - in support for various H I D devices, eg key ‑
boards and mice. Microsoft seems to be using HID more and more to
get user input, as it provides an abstraction layer above the actual
hardware interface. If both aHID keyboard and an old PC keyboard
are attached, then you can use bothof them.

Although HIDwas bornasa USBextension class, it can now stand
alone as long as the r igh t HID descriptors are presented to the HID
class driver. AUSB minidriver is supplied as standard, but you can
write other minidrivers if you wish.

Figure4 shows one possible HIDdriver stack configuration. AUSB
HID device is plugged in. The USBHID minidriver provides the inter‑
face between the USB and HID class drivers. HID clients can either
r u n in the kernel ( l i ke the Windows keyboard drivers, Vkd.uxd/kbd‑

__hid.vxd or Kbdclass.sys/Kbdhid.sys) or in Win32 user-mode.
A HID device describes its capabilities primarily in a Report

Descriptor. Input, Output, and Feature reports are described. Each
report consists of a series of b i t or data controls, possibly grouped into

Softlok products to protect their future.

Sales:
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collections. Each control or collection has a ‘usage’ ‐ a standard defi‑
n i t ion of what it does. Akeyboard must produce exactly the r igh t
reports for it to be recognised by Windows and your BIOS.

In the general case, a HID client uses the Windows HID parsing
routines to determine what usagesa device is capable of producing.
When it has receivedan actualHID report it uses moreWindows rou‑
tines to determine what values were returned.

Table 3 shows a brief summary of the standard HID keyboard
reports. The modifier keys are usedfor left Ctr l , left Alt, etc. The scan
codes represent the keys that are pressed simultaneously. A keyboard
repor t is generated whenevera key is pressed or released.

The latest technologies
You must write aWDM driver i f you want to support some of the lat‑
est technologies like USB,HID,and IEEE 1394. (However, remember
you w i l l s t i l l need to write separate video drivers for W98 and NT 5.)

SupportingPlugand Playand PowerManagementdoes makea dri‑
ver more complicated, but this extra work is usual ly more than offset
by having standard class drivers to do m o s t of the detailed hardware
interactions for you. And it is certainly nice to be able to write one
driver that works in Windows 98and NT 5. a

Chris Cant is a director of PHDComputer Consultants, and his book
on W D Mdevice drivers isdue to appear in mid 1999.Hecan be
contacted by emailat chris@phdcc.com. The source codefor the
HilmWdmexample driver discussedin this article is availableon
E x E EXEOnLineand in the PHDwebsite download area.

‘Oo NU T N E Downloadand unzip in directory c:\\EXEWdm.
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Developer Tools? - Look No Further.
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from all of us here
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You can now book formal
class or on-site based tra in ing through
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MICROSOFT
MS SQL Server 7 + 5 clients
MS SQL Server 7 + 10clients
MS SQL Server 7 + 25 clients
MS SQL Serve r7 + 50clients
MS SQL Server 7 + 100 clients
Visual Basic Pro/upg
Visual Basic Enterpris
Visual C++ Pro/upgrade
Visua Snterprise/ipgrade
Visual InterDev 6
Visual J++ Standard
Visual J++ Pro/upgrade
Visual Studio Pro/upgrade
Visual Studio Enterprise/upgrade
Visual Sourcesafe 6

QBSparticipates in Microsoft Open
License Program ( M O L P ) which gives you sav‑
ings on multi-licensing. Please callfor MOLP

Abbrevia 1.0
ABC for Delphi Pro with source
ACE Reporter Professional
Advantage Client Engine for Delphi
Apiary Dev. Suite
Apiary OCX Expert
Apiary NetBIOS Custom Control
Apollo 4 Standard/Pro
Argos Clipper to Delphi Utility
Async Pro 2.0 for Delphi
BoundsChecker for Delphi
CodeRush for Delphi 3
Component Create
Conversion Assistant DB
DB Power Pro
Delphi 4 Standard
Delphi 4 Professional
Delphi 4 Client/Server
Delphi 4 Pro/CS Upgrade
Direct Access
DNotes / ( + s o u r c e )
DynaZIP 16bit/32 bit £175/189
Eagle CDK 16 biv/32bit £189/209
Essentials Vol 1VCL d i r e c t o r y £47
Flashfiler £119
I m a g e Lib Corporate Suite £399
Infinity FormGenWin/MAPI £175/89
InfoPower v e r s i o n 4 Std/Pro £150/199
InfoPower v e r s i o n 4 upgrades
List & Label for Delphi
MK Query Builder with source
Multilizer Std ( + s r c )
Multilizer Pro ( + s r c )
Orpheus 3
Quick Reports 3 with source
ReportBuilder Standard
ReportBuilder Professional
TOLEAutomationClient
TeeChart Pro VCL + Source
TeeTree
Titan for Btrieve/+ source
Titan for Access 7/+ source £265/395
TopGrid/(+source) £169/(235)
Transform Component Expert £95
Tsizer/ ( + s o u r c e ) £75 / (115)

£110/ (+175)

£265/395

Gantt OCX
Resource Manager VBX
Schedule VBX/OCX

£185
£189

£189/185

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

£220/130
£119
£119
£165

PDQComm OCX £125
QuickPak VB/J £149

ActiveX Gallimaufry £60
SpyWorks 5 Pro ( i n c l upgrade s u b s ) £185
StorageTools OCX £90
Version Stamper VBX/OCX £99

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

DataTree/DataMask/DataL i s t £79/79/79
DataView £79
ActiveX Suite
Active Toolbox Standard/Pro

£129/99
£235
£235
£365
£365
£565

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

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

CapturePRO
FractalFX VBX
FXTools Gold
ImageN DLL or VBX or ActiveX
ImagXpress £599
RivetText £69
SuiteFace £265
VectorFX 32 bit OCX £245

£135
£135/135

Data Explorer 32 bit
DataTable OCX/DLL
Interact Diag. OCX
Winx Library

ActiveListBar
ActiveToolbar&Menu
ActiveThreed Plus
ActiveTreeView
ActiveSuite
Calendar Widgets
ClassAssist
Component Suite (Cal+Data+Des)
Data Widgets
Designer Widgets
Sp_Assist
VBAssist

Borland C++ 5
Borland C++ 5 Dev Suite
Borland C++Builder 3 Std
Borland C++Builder 3 Pro/Upg
Borland C++Builder 3 CS/Upg
BoundsChecker Pro C++
CC Rider 16/32/bundle
C-Vision from Gimpel
Codebase 6.3
Dart Power TCP Internet Toolkit 16/32
DevPartner Studio for Visual C++
Great Circle Debugger Pro

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

£365/225
£1535/1045

£399
£220/300/400

£179
£330
£399

£215
£645

£1795
£3145
£215

Centennial
Total Access Inspector 2000
Y2KFOX
Year 2000 Detective from £125

First impression ActiveX
Formula One v 5 ActiveX
Visucil Components Studio
Visual Speller OCX

VS Data ActiveX
VS Direct
VS Flexgrid Pro
VS Reports ActiveX
VSVBX/VSOCX
VSView O C X

£5095
£170

£495
£315/429

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

£249/£119
£135/(275)

£300
£575
£199
£250

£669/399

Crysta l Reports Pro v7/Upg.
Crystal Comm 32 (+source)
DemoShield 5.4
DemoQuick 16/32 bit
D y n a m i c Update
English Wizard SDK
ExtraFax for Lotus Notes Std/Lite
InstallShield 5.5 Pro
InstallShield Express Pro
PC-Install Win
R&R ReportWriter xBase 32 bit v 8
Shrinker 3.0
soft SENTRY
Wise InstallMaker/Builder
Wise InstallMaster/Manager

£125/£250
£500/£1125

2D Graphics Tools 16/32 VB/C++
Active Bar
ActiveDelivery Std/Pro
ActiveReports
Address Rapid Addressing SDK
Aegis v 3.6 1-5 user
Basic Constituents
Chart FX 16/32
Chart FX 16/32 bundle
DBest Barcodes for Win 16/32
DistKit Software Protection
ED for Windows v 3.8
ErgoPack for V B , VC++ and Delphi
Erwin Desktop for VB
Graphics Server SDK
LeadTools Pro 8.0 32bit ActiveX
Map Tools
MKS Source Integrity/Pro
MultiEdit /Evolve
Olectra Chart ActiveX
Olectra Resizer ActiveX
PVCS Tracker
Report FX 16/32/bundle
Sybase SQL Anywhere Studio £285
Sybase SQL Anywhere Studio 5 user £685
TeeChart ProActiveX £9
TX Text Control OCX £279
VB Commander £105
VBCompress Pro £130
VB Language Manager Pro £195
Xbase++ £269
XBTools++ £269

£285/299
£110

£175/289
£265
£149

£350/user
zy

£175/175
£/245

£345/375

£225
£395
£225
£249
£745

£450/995
£99/99

£269
£165
£380

£199/199/275

High Edit ProActive / Pro
IP*Works!
Leadtools 9WinPro D L L 16/32
MKS Toolkit
MS Visual C++ 6.0 Pro/Enterprise
M! al C++ 6.0 Pro/Ent Upg
Object Master

>Lint from Gimpel
‘TrueDBGrid Pro for Visual C++
TrueTime Visual C++ Edition
VBTrv fo r C++

£495/595
£299

£359/915
£180/499

£195
£179
£220
£375
£245

INTERNET.
Borland Datagateway Pro
Borland Datagateway Client/Server
Codebase 6 with Java Docs
Cold Fusion App Svr Pro NT
Cold Fusion Forums
Cold Fusion Workgroup NT
Crescent Internet ToolPak v4
DataTable]
Delphi2Java Database Ed.
Distinct Vis Internet Toolkit 16
Distinct Vis Internet Toolkit 32
Formula One for Java
InstallShield 5 Java Edition
InstallFromTheWeb
Instant Basic for Java Std
Instant Basic for Java Pro
Internet Commerce Kit ( I C K )
PackagedForTheWeb
Jamba Professional
IBuilder 2 Pro/ ClienvServer
Java Workshop
ICheck (NuMega Labs)
IClass B W T / ( + s o u r c e )
JClass C h a r t / ( + s o u r c e )
IClass Datasource/(+source)
JClass Field/ ( + s o u r c e )

IClass L i v e Ta b l e / ( + s o u r c e )
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Scotching the nasty rumour tha t developers

don’t test their code, l an Murphy looks at

the tools availablefrom Mercury Interactive

and Rational:TestDirector and

PerformanceStudio.

great miscarriage ofj u s t i c e is abroad in the land and it is being
perpetrated via rumour, innuendo, and supposed anecdotal evi‑

dence. Apparently, programmers don’t test the i r code. Unfortunately,
many of those making such claims havenever wr i t ten code, or i f they
have, they haveneverworked on complex projectswhere development
is done in a team environment. A l l of the programmers I know ca r r y
out some testing of their own code, but it is predominately limited to
ensuring that their code performs the specific task it is required to
do. The problemwith this approach is that they know what it should
do and often this affects the way that they do testing.

If we were to believe the claimsmade by many vendors that we live
in a world where programming is a l l about objects and componentisa‑
t ion, then it would be relat ively easy for a p r o g r amme r to test each
small object, validate that object, and distribute it to system designers.
Those designerswould thenbeable to put that code together in any way
they wanted to and know that it would work. This is the Holy Grai l of
object programming: robust objects, reliable frameworks, and system
designers wi th a deep understandingof how Legolandwas built.

L i fe, however, hasn’t reached this stage yet so code quality assur‑
ance is s t i l l acomplex and very difficult field. Ask anyone who is
involved in Y2K test ing about the problems that they face. Financial
services havebeen strugglingwi th Eurocompliancethis year in addi‑
t ion to Y2K and this has forced many of them to abandon the tradi‑
tional methods of software testing.

The tradi t ional way
There are three common images of those involved in software testing.
The first is a room fu l l of students who are jus t repetitively test ing
code by inpu t t ing random data and seeing what happens. They have
sheets of test data that show what they should input and what they
should get as a response.

The second image is probably the mo s t common, and this is where
software has been released to a limited number of users who have
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been designated by departmental heads to test the new software. In
some cases, it is those who have been involved in the commissioning
and designprocess, butoften the individuals are too precious to spare.
Increasingly it falls to the departmental junior or a student on work
experience. I have even seen people br ing in their children to earn
extra pocketmoney by testingsystems.This is a realshame. If the cor‑
rect users are chosen, then they are ideal testers because they know
what they want from the system andthey areunlikely to accept much
in the way of compromise.

The th i rd g roup is often what happens in small programming
teams. Everyone takes tu rns a t test ing b u g fixes, and th is often
means that whoeverfinishes their code first w i l l begin to test other
people’s code. It is often v e r y l imited testing: work ing from bug
reports and entering the data used to create the or ig ina l fai lure to
see if it now works. Dependingonthe diligenceof the individualcar‑
r y i n g out the testing, they might just t r y random data to see if the
code rea l ly does break.

In al l of these cases, the individuals chosen w i l l be working from
testing criteria given to them, and their results w i l l simply bepaper,
to be sent back to a central department. They w i l l a l l have been
instructedto follow the criteria on the sheets, and should they havea
brainwave and t r y entering something at random they wil l often be
criticised for not following the ‘methodology’. Often there is no real
methodology involved, but this is no t taken into account.

Perhaps the most efficient testing I ever came across was by a
group of operators at a large pharmaceutical company. During long
nights when they were bored, they would runup applications on their
terminals and PCs. T h e y would then t r y h i t t i n g keys at random,
includingcombinations of keys. Iremember an instance when one of”
the operators discovered that a combination something l ike CTRL‑
ALT-F-%-3-A-0 would cause the application to create a Unix system
dump. Granted, they were taking things to the extreme, but maybe
they just highlighted the inadequacy of the testing methodology.

Large and complex
Large and complex systems cannot simply be tested via input and
assessment of data. The complexity of the software is often used to
justi fy any of several mathematicalmodels of software quality assur‑
ance. Such models rarely demonstrate their fail ings unt i l something
catastrophic occurs. Systems in this category are: aircraft, ra i lway
signalling, nuclear power stations...I guess you get the idea.

Closer to home is the need to test existing systems such as Y2K
compliance at a pension company, a mortgage provider, or a bank.
These are extremely complex systems where test ing requires m a n y
thousands of hours of input and evaluation of the paperwork. To do
this properly requires structure, management, and effective tools.

The structure is necessary tomake sure that the testing is thorough.
Managementis required to ensure that the information gathered is
properly assessed. When you look at the types of systems mentioned
above, this couldmeanevaluatingseveral thousands, eventens or hun‑
dreds of thousands, of individual tests. Y2K compliance requires that
systems becheckedagainstmorethana dozen different dates, so imag‑
ine the paperwork generated here. The tools used need to enforce the
methodology; capture both input and output (particularly any e r ro r
messages or screen information), allow the tests to be developed and
modifiedto cope withawide variety of potential inputs,andfinally, pro‑
duce a qualitative assessment of the software.

In order to do this the testing tools must be integrated into the
entire development cycle. Integrationwithother products starts with
the design tools. These create systemspecifications andsome are com‑
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I have even seen people bring in

their children to earn extra pocket
money bytesting systems.

plex enough to provide detailed functional specifications. Both types
of information can be used to validate that a system carries out the
tasks that it was designed to perform.

After the design tools comes integration with the SCM (Software
Configuration Management)products (seeDon’tyoujus t love being in
coritrol?EXE, December 1998). This allows for the results of any fail‑
ures to be fed into the defect-tracking systems. It couldbe automated,
buit given the vast amount of information that may be generated, a
simple macro to copy results across on the occurrence of a failure
would work well. This integration should also contain some form of
two-way messaging so that a product that is signed off as ready for
test i n gvia the SCMinterface shouldbeflagged asready for test/retest
inside the testing tool.

/As soon as this in tegrat ion is done and is accepted by the corpo-_
rate mentality, testing is no longer something done by students or
users ‐ it is a discipline. Quality assurancebecomes par t of the soft‑
ware lifecycle and notan oversight. To some extent we should already
be a long way down the roadon such integration with ISO standards
butwhile those standards doexist, they are often backedup via paper‑
based systems. Comprehensive test ing easily overwhelms such sys‑
tems and therefore their validity is questionable.

Programmers, on the whole, do care about what they wri te and
many believe passionately in the products they produce. I don’t care
if you talk abouthighly motivated individualswi th reputations topro‑
tect or maintenance programmers who often have the most bor ing of
jobs fix ing other people mistakes. However, testing individualpieces
of code is not sufficient to identi fy m a n y of the problems that exist
today. Only when complex applications are tested in a systemssense
do we really find some of the problems, and these cannot be simply
laid at the door of programmerswho arejust membersof a largeteam.

Mercury Interact ive
Mercury Interactive is the acknowledged leader in test tools today and
has been for several years. This has been achieved by ensuring that
the company has remained focused on its core market. You might
think that such a single-minded approach would meana l imited set
of products and appreciation of the market. That is certainly not the
case, although it would be the first to admit that it is not a i m i n g its
tools at the small developer market. Muchof this is because the com‑
pany has an in-built belief in the needs of dedicated test teams that
are centred on carrying out comprehensive software testing.

This approach is borne out by its sales and t ra in ing approach.
Most vendors, when pushed,w i l l happily give y o ua l is t price for a l l
of thei r products and then negotiate discounts based on quant i t y.
While M e r c u r y hasa basic list price, it is not interested in just mak‑
i n g that sale. Gett ing the testing r igh t also means sell ing the cus‑
tomer the correct tools for the job. Evenmore important is ensuring
that they understand what they are able to do with the tools. As a
result, M e r c u r y spendsa lo t of i ts time work ing closely w i th cus‑
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tomers in the early days, and that approach has tremendous bene‑
fits for both parties.

TestDirector,WinRunner, and LoadRunner
Mercury hasa number of tools in its two main test suite families. Its
primary testing products are TestDirector, WinRunner, and Load‑
Runner and there are fami ly members that are geared towards spe‑
cific testing issues such as Y2K and language-specific testing suchas
Java. The Astra tools ‐ Astra QuickTest, Astra SiteTest, and Astra
SiteManager ‐ are aimed at Intranet and Internet testing. There is
another product calledTestBytes, which is quite neat. There is noth‑
i ng I dislike more than suddenly having to generate a large amount
of data to populate a SQL database, whether it be for code testing or
just to get a feel for the capabilities of the database. TestBytes gener‑
ates that data.

Structured testing, however, is what Me r cu r y Interactive is al l
about,andto understand its approachyouneed to beginwith the core
module: TestDirector. TestDirector 5 is the current version andusers
of previous ones need to save their data and scripts before installa‑
tion. Every th ingyoudo is linkedback to TestDirector and this is cen‑
tral to the Mercury philosophy. Most of the t ime you spend wi th in
TestDirector wi l l becentred on two specific types of tasks: creating
test plans and analysing test results. Tests are actually created and
executed via either WinRunner or the Visual API.

User administration within TestDirector is in keepingwi th most
network-basedproducts today.Usersareaddedto groups, groups get
permissions to access project databases, and users gainaccess to com‑
mandsbasedon the groups of which they aremembers. TestDirector
does require that users have a val id email address if they are to
receivedefect reports, andyou maywant to consider having multiple
emailaddresses for senior projectpersonnelto prevent their standard
mailbox from beingoverrun. If a project has several administrators,
then youmaywish to havea common email ID that they can share.

User groups are very powerful and this is one of the first real
understandingsyou get of howcomprehensive TestDirector really is.
The product ships wi th five default groups ranging from TDAdmin,
which allows administration of a project, through to Viewer, which
has simple read-only privileges for a project. The other three built- in
usergroups in descendingorder of accessareQATester, ProjectMan‑
ager, and Developer.

Groups havea remarkable number of pr iv i leges that can be
granted to them, and these privileges are not just general actions.
Where appropriate, each set of privileges canbeapplied to particu‑
larfields to control the input of a particular group. For example, you
mightwant a group calledTesters only to beable to promote a prod‑
uct f rom UnderTest to Pass or Fail. Another group called TestMan‑
agers m igh t then be required to sign o f f a piece of code assuming
that they havechecked the work of the Testers. This levelof control
is important and is effectively implemented within TestDirector.
Froma security perspective, Me r cu r y scores extremely h igh ly in
this area because groups are assigned to projects. This means that
an administrator in one project wouldneedto beadded toan admin‑
istrator group in another project if they are to be able to manage
both of the projects.

To ensurethat you cantuneTestDirector to take fu l l advantage of
this levelof controly oucanaddfields to gridsanddialogboxes. If you
want to implement a f u l l audi t ing capability, you can select those
fields that need to create ahistory entry every time they are altered.
A tany stage, audit ingcanbeturnedoff, soaccess to this levelof man‑
agementmust bestrictly controlled.
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Groups have a remarkable number
of privileges that can begranted
to them, and these privileges are

not just general actions.

TestDirector uses databases to mainta in i ts projects and th is
allowsMercury to addthenecessary access control to the database to
prevent unauthorised access or tampering. While y o u can use
Microsoft Access, it is almost certain that you w i l l create you r pro‑
jects in amorepowerful database. For this reason,Mercury provides
support for Oracle, Sybase, or SQL Server.

‘The Mercury way
As mentioned earlier, Me r c u r y is v e r y precise about the w a y i ts
products should be used and this is reflected in i ts documentation.
One example is chapter 4 of the TestDirector User’sGuide, which
sets out a very clear set of steps to be followed when using Mer‑
cu ry ’s tools to test software. There are six steps: define test ing
goals, define test subjects, define tests, design test steps. automate
tests, and analyse test plan. Notice immediately that actual physi‑
cal tes t ing is on ly a ve r y small p a r t of th is approach and th is is
becauseMe r c u r y believes that only if sufficient time is spentrefin‑
i n g and bu i ld ing test documents w i l l y ou get effective results. In
this, it is absolutely correct. Too many people when asked to test
software just grab paper and penci l and sit down in f ront of acom‑
puter. On one project I was evenaskednot to brief the testers about
the product because if it was to be easy to use, it shouldn’t require
any explanation!

Whiledefining the test goals is l ikely to be the responsibility of the
project leader, Mercury has chosen to provide some basic questions
that shouldbe consideredunder three key headings.What, how,and
who are the basic conceptual headings,but among the minute detail
they include topics such aswhat resources are required (personnel,
hardware, etc) to ca r r y out the tests andwhen w i l l the tests be com‑
pleted.Soundsobvious doesn’t i t ,butjust take a close lookat any test‑

mA
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Figure 1- Mercury'sWinRunner.
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easy to use, it shouldn’t require
any explanation!

ingbeingcarriedout aroundyou and it is oftendone onmachines that
bear l i t t le resemblance to those on which the software w i l l be u n .
Specifyingthe signoffcriteria is as important to any testing asdetail‑
i ng how the tests must becarried out.

Goals and strategies
In order to define the testing goals and strategies you wi l l needaccess
to any documents or design programs that have beenuseddur ing the
early stages of the project. Ideally,the test team should be involvedas
early aspossible so that they can understandthe user requirements,
the system specifications, and where used, the functional specifica‑
tions. For eachof these areas, it is possible to detail goals, techniques,
and requirements. If done in conjunction wi th the design phase it
becomes mucheasier to ensure that a l l parties are agreed on the cri‑
teria in use. Failuretodo it this way wi l l only leadto internalwran‑
gling and politics that cannot benefit any project.

To facilitate this integrat ion Mercury uses i ts Open Test Archi‑
tecture (OTA), which provides an API framework for wr i t i ng com‑
panionapplications.As well as input t ingdata from designtools, you
might want to take the results of tests and put them into y o u r pre‑
ferred SCM tool. OTA even allows you to interrogatethe project data‑
bases, including the h is to ry file, so you could extract data into y o u r
own report ingtools. I have no personal knowledge of a n y other ven‑
dor in the field that makes this level of interoperability available. If
required, Mercury w i l l also work w i t h you to bu i ld any interfaces
that are necessary.

Defining test subjects and defining tests should be carried out
together to prevent init ialsubjects that are too broad. A test subject
of Create Policy within an insurance system might reasonably have
individual tests covering ‘ input application form’, ‘create medical
appointment’, and ‘check against other policies’. However,with a sub‑
ject of Check Against Policy Database it is unl ikely that there would
bemore thana single test and that would be identical to the test sub‑
ject.Tests that have a wide range of potential inputs could bedefine¢
as being automated while others that affect the visual components
might need to be checked via the Visual API tool. Each defined test
should have a test plan document and this is the start ing point for
your test documentation as well as a check to ensure that you heve
covered al l the required criteria.

The Test Plan document contains the minutiae of the tests you
want to create. You define your tests step by step, adding as much
detail as possible on what should be done and the expected result of
that action. This is an iterative process and y o u should not becon‑
cerned about creating too many steps because you can always ratio‑
nalise them later. Remember that the more detailed a Test Pian the
more comprehensive the testing. Adding attachments to the steps can
be usedto show the expected results so that the person carrying out
the test has avalid pointof reference.A morepowerfuluse is the abil‑
i t y to capture an error, attach it to the test, andthen send the test and
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associated screenshots to the developer wi th the defect report.
TestDirector w i l l automatically call WinRunner when you are

ready to carry out the first pass of your test. This wi l l capture the rel‑
evant steps that you can later extendvia the WinRunner scr ipt ing lan‑
guage. The GUI Map facilities wi th in WinRunner allow you to teach
it aboutany objects that youhavecreatedaswell asextract any infor‑
mation on object properties. In a n y dynamic environment, the indi‑
vidual acting as the project leader may want to delegate someone to
ensure that a l l object and classes are taught to the GUIMap ona reg‑
ular basis. While Mercury spendsa lot of t ime posi t ioning i ts prod‑
ucts at the h igh end where corporate testing departments are l ikely
to employ test professionals, WinRunner is a fu l l code-test environ‑
ment wi th breakpoints, watchpoints for variables, variable manage‑
ment, and er ro r handling.

When you automate the execution of scripts, you are not necessar‑
i l y runningthe scriptmultiple times; you aresimply allowingthe script
to execute in i ts entirety. The methodology that Mercury uses recom‑
mends that you t r y and keep to single executions with detailed analy‑
sis of results either to refine your script or report errors in the code.

There are, obviously, some types of tes t ing where r u n n i n g the
same test a large number of times is important. Client/server test‑
ing i s one o f these areas where youmigh t bet r y i ng to locate amem‑
ory leak. Another would beto combine your tests with LoadRunner
and execute a large number of tests across the network to simulate
the effect of m a n y users. Both of these, however, can on ly be done if
you have spent enough time during the design, creation, and man‑
ual testing phase.

Effectiveanalysis of your results is important, and a l l of the Mer‑
cury products have support f o r th is bu i l t in to them. Analysis can
rangefromsimple report ingto custom-built reports. Graphicalanaly‑
sis of information is also extremely important and Mercury has the
abi l i ty to producecharts on all the information gathered. The analy‑
sis of each test r u n from WinRunner is extremely well designed. A l l
of the events that you have declared in your scr ipt can be viewed at
the endof each r u nandstored for later comparison. This can bea use‑
fu l check when you are comparing different versions of a piece of
code. The reportingfrom LoadRunner is the mostadaptable I’veseen
wi th the abil i ty to identify problems in eachnetwork segment to show
if the infrastructure rather than the code is at fault.

Overall, the Mercury tools are the most t ight ly bound set of test
tools I’veever come across.The company is geared up to work ing wi th
test professionals and this means more than jus t t ra in ing; it means
mentor ing and working to understandy o u r business. However, there
is a general developer unfriendliness when you talk to Mercury. This
certainly works against small development shops that are keen on
ensuring high quality testing for their applications.

RationalSoftware's PerformanceStudio
Over the last few years Rational Software has been working hard to
position itself as the developer’s friend. This has involved a number
of acquisitions that have taken sometime to resolve into a coherent
strategy. That strategy final ly became clear as 1998 drew to a close.
Rational has begun the process of mould ing a l l i ts products into a
complete toolkit for development support. This toolkit covers design,
software configuration management, and testing.

PerformanceStudio is destined to become Rational’s software
testing product yet it sti l l , at this point, lacks complete integration.
When Rational set out on the acquisit ion t ra i l there were always
doubts as to how effectively it would be able to merge different mar‑
kets,different user bases, and more importantly, different corporate
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Once you accept the all‑
encompassing scope of testing
within the organisation, the next
step is to see how the test tools can
beused in other areas.

mentalities together. The latter is always the hardest to resolve and
when it doesn’t work ‐ Novelland WordPerfect, for example - it can
be horrendously expensive.

The different test tools that Rational acquired from companies
such as SQA, Pure Atr ia, and Performance Awarenesshad some sig‑
nificant overlap. They were also aimed at different groups in the test‑
i ngmarket, from professionaltest andquality assurancedepartments
to individualdevelopers whowanted to test their software before ship‑
ping it to their customers.

The focus on what to test, and how to test i t , is jus t as confused.
Developers are pr imar i ly concerned with functional testing as are
those involved in user acceptance testing. IT departments often
havea spl i t focus where load testing is just as important as func‑
t ional test ing, a n d as systems get more complex, load tes t i ng is
becoming a more important market segment. With cl ient/server
systems becoming widespread, this testing needs to be done across
m u l t i p l e p la t f o rms and tools must reflect this. I n addit ion, load
testing needs to be done on a cont inuing basis. Newer technologies
are also demanding that the toolset cater fo r them, and w i t h SQA
SiteCheck Rational inheriteda product that was ideally focused on
this emerging area and the p a r t i c u l a r problems o f Int ranet and
Internet load balancing. Over the last few years problems such as
Y2K and the Euro have appeared and this has led to a newer, m o r e
focused group of test tools.

As well as resolving the different approaches and demands from
the user communities, Rationalhas moved towards better education
of customers. Once y o u accept the all-encompassing scope of testing
within the organisation, the next step is to see how the test tools can
be used in other areas. Part of the education problem that Rational
has faced has been changing the perception of developers that func‑
tional testing is the most important area and that Rational is only
involved in code-type testing.

To validate i ts place as a serious testing company, Rational has
worked on the SQA Process test methodology and is promoting it as
ameans of ensuring that testing is carried out to maximumeffect. Yet
much of the serious functionality that Rational has acquired is not
present in the current shipping version of PerformanceStudio (ver‑
sion 7). This does undermine,a l i t t le, i ts claim to be able to t r u l y
address corporate testing needs via a single product.

The entire family of products that makeup RationalSoftware’s test
suite is enormous, yet the current version of PerformanceStudio is
bu i l t around two products, Rational LoadTest and Rational Robot.
While the nextversion is l ikely to contain many moreof the tools that
Rationalpossesses, I have no date for this at present. Performance‑
Studio is also aimed at the Windows NT market rather than the U n i x
market, although there are Unix agentsshipped w i th Performance
Studio. What is important here is that while the number of products
cur ren t ly inside PerformanceStudio is small, none of them are the
code-specific tools such as P u r i f y or Quantify. Neither does the cur‑
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rent version of PerformanceStudio incorporate RationalVisualTest,
which was previously the Microsoft Visual Test product. Even the
tools designed to l ink into Microsoft Visual Studio have been left out
here and this leaves a feeling that maybeRational is concerned about
being seen as showing too muchfavour to developers.

Administration
If y o u choose to instal lPerformanceStudio, you get bothof these prod‑
ucts and their anci l lary routines. Robot contains a version of the
Rational Administrator, LogViewer, SiteCheck, and TestManager
while LoadTest can be installedon a client computer to enable you to
create a simulated loadenvironment. PerformanceStudioships wi th
the Sybase SQL Anywhere Server, which is where your repositories
w i l l be stored.

The Rational Administ rator is o n l y designed to use ei ther
MicrosoftAccess or the Sybase SQL Anywhere Server for storing the
Repository. M a n y sites w i l l already have their o w n corporate data‑
base servers andare unlikely to be impressedwi th the lack of support
for products suchasOracle and Microsoft SQL Server. Failure to sup‑
port the two leadingdatabases on Windows N T, which is the biggest
platform for PerformanceStudio, is unl ikely to win over many corpo‑
rate sceptics of Rational’s abi l i ty to support largerenvironments.

Given the spread of customers that Rational inherited with its
products, it needed to ensure that the interface was easy to use and,
at the same time, provide a comprehensive set of tools. As Rational

_has a secondary goal of integrating all of its products into a single
development environment, it has had to ensure that the interface is
familiar to users of products such as ClearCase.

In fact, PerformanceStudio is designed to allow you to plug in the
ClearQuest defect tracking software and this provides you with the
l inkage between the test tool and the software configurat ion man‑
agement tools. This integrationbetweenproductsbecomesextremely
‘interesting when you look deeper into the Rational Repository. It is
the meet ingplacefor the RationalTest, ClearQuest,and RequisitePro
databases. If you have usedRationalRose to design your models, then
syou can l ink any of those models into the Repository.

There are several other tools controlled by the Rational Admin‑
iistrator such as the RationalSynchronizer. This product controls the
consistency of informationbetweendatabases. The RationalLicense
Managercan also be plugged into the Administrator and this pro‑
vides a simple interface for licence management of a l l the Rational
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products you own. While these tools show jus t how Rational is cre‑
a t ing a single e n v i r o n m e n t , only the Rational Test database can b e
controlled from the version of the Administrator cur rent ly shipped
with PerformanceStudio.

At present , Rational does not publish an open API to allow you
to write interfaces between PerformanceStudio and other products.
To then withhold the glue products f r o m the Administrator would
appear m o r e thana l i t t le shorts ighted and it is to be hoped that the
next version of the product w i l l contain both the Synchronizer and
the Licence Manager.

The Administrator is responsible for creating the Repository,
managing users and groups, creat ing and managing projects, and
even creating and managing computers. This latter point allows you
to register computers for use in load test ing scenarios. One of the
th ings that struck me was the s imp l i c i t y o f the u s e r / g r o u p mecha‑
nism, andI felt that it w a s oversimplified. To make any rea l use of
the group mechanismI had to create my o w n groups immediately.
Another drawback, as a control freak, was the inabi l i ty to separate
access to different projects. Once you had administrative access to
one project, you appeared to have access to a l l projects. In a large
and complex e n v i r o n m e n t , th is i s l i k e l y t o cause some concern.

Test sc r i p t s
One of the things that becomes very evident when you work wi th
PerformanceStudio is that y o u are qu ick ly moved towards creat ing

ying cut-physical testing of your ap)test scripts aiid car
(There is l i t t le difference between the t w o when y o u look through
the offic ia l t r a i n i n g materials from Rat iona l . ) Here, a t least, there

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

T O O L S  F O R  T E S T I N G  R E V I E W S

has been a reasonable attempt to provide an outl ine
methodology, but it appears to besubsumed by the need
to actually car ry o u t the testing. PerformanceStudio is ,
af ter a l l , a test tool.

The primary testing tool within PerformanceStudio
is RationalRobot and this tool has been tuned to appeal
to anyone who has ever createda test s c r i p t . There are
t w o basic w a y s o f c r e a t i n g and w o r k i n g w i t h s c r i p t s :
GUI recording and Virtual User recording.

Any development environment where the developers
are Creatinglibraries of screen objects m u s t bepreparedto spend t ime
mapp ing object types and classes wi th in the GUI recorder. Simply
record ing input is of l i t t le use, however,when you consider that many
of the applications in use today take advantage of list boxes and mul‑
t i p le inputs. To ensure that the test scripts can be used effectively,
Rational ships SQABasic w i t h PerformanceStudio. However, SQABa‑
sic is not just amethod for automating your scripts; it is extremely
p o w e r f u l and even allows you to get details such as the properties of
any object on the screen.

One area where this would be extremely usefu l is in testing to
ensure that objects do n o t fal l o f f the screen when the application is
p o r t e d to a lower resolution. Having a script that gathers the proper‑
ties of each object wi l l allow you to check position and sizing. If the
object is an array, y o u can retrieve al l the details of the array.

I f y o u intend to test across the network and want to gather
client/server statis’ thenyou canuse the Virtual User(VU)record‑
i ngmechanism which , l ike the GUI recorder, comes with its own lan‑
guage reference. The VU language set allows y o u to manage the
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creation of SQL scripts and the connections to your backenddatabase.
Even more important for developers wi th in an object environment
where builds may change on a regular basis, you can carry out the
recording at the API level. System administrators w i l l welcome the
abi l i ty to use the Vi r tua l User mechanism to capture just the traffic
and even to monitor the traffic passing through a proxy server.

Playback of scripts is controlled through the Rational LoadTest
product and a scheduler. This scheduler can be set to execute a script
once or m a n y times and the information gathered from the tests can
be fed directly into a database. I was impressed wi th the abi l i ty to
manage the speed of playback and the fac i l i ty to introduce delays to
simulate both user and s y s t e m delays.Both of these allow y o u to
ensure that the playback matches the use of the application in y o u r
own environment.

Analysis of the results of y o u r tests is again carried out through
the tools wi th in Rational LoadTest. One of the problems with gather‑
i n g large amounts of test data is making sense of the informat ion
afterwards and Rational appeared to have spent a considerable
amount of t ime making sure that the analysis tools are in place. The
general reports were q u i t e good and the performance repor t ing was
extremely easy to use and effective. In a world where network admin‑
istrators are often under pressure to assess vast amounts of in for ‑
mation of network t r a f fi c , I felt that the performance repor t ing would
enable regular testing to easily highl ight bottlenecks.

A bet te r response
O v e r a l l , Per formanceStudio7 is a reasonable first-attempt to bring
together a number of extremely power fu l tools. However, Rational
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m u s t make its mind up as to who the product is aimed
a t , include the c o m p o n e n t s that enable i n t e g r a t i o n
w i t h the res t of i ts product fami l ies, and provide an
4API so that other products can be l inked into Perfor‑
manceStudio. The sooner it includes the entire SQA
Suite, including the SQA Process methodology, and
adds some of the language-specific test tools the bet‑
te r the response is l i ke ly to be across the ent i re test
environment. |
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Good forms,
When it comes to creat ing web-based forms to capture data froma user,

seem to have turned into a hacker of
web forms these days. One of the

companies that I r un is now doing serious
websitedesign for largishorganisations.Moreoften than not,we are
generating pages by pul l ing data f rom a relational database us ing
MSQL,which I reviewed in MSQL - a databasefor webmasters (EXE,
September 1998). The information is not simply the things that the
clients sell, but is the entire content of their pages, both images and
text. Wedisplaythe information using scripts that access templates
containing the look and feel for the pages.

_ _ _ T h e attractionofusingadatabase isthat clients canmodify their
pages instantly, with l i t t le or no knowledge of HTMLor any other‑
arcaneart associatedwithwebsite design. They cancut andpaste text
f r om their favourite word processor or text editor and place it onto
the Web. We can provide intell igent options for what happens when
some parts of the page are not present. We can provide the notionof’
a page ‘beingonline’, by simply placinga flag in the database te l l ing
the generation systemwhether to create the page or not.And we can
provide the abi l i ty to generate ‘flash’ messages that can be placed on
the final page with news or special offers.

I generally t r y to take HTML-free text from the client and apply
heuristic formattingchanges. I don’t doanythingcomplex.Forexample,
I want to providetheabil ity for clients to split their text intoparagraphs,
and do this by interpretinga blank lineasa point to enter a paragraph
break. In many cases, this is a l l the formatting that clients need to dis‑
play their news story or press release.On a recent system that I’vedone
for the Usenix website, a jobs bulletinboard, I’vealso interpreteda star
at the beginningof the line as the start of a bulleted paragraph. If this
type of simple formattingdoesn’twork for theapplication,thenyouprob‑
ably need to be th ink ing again about makingHTML available to the
client.There’s nomileage in re-inventing it for an application.

You might think that using a database to generate pages actually
makes less work for the web designer. On balance, I don’t think that
this is the case. For one thing, the technique is only suited to pages
with semi-fixed layout. And the design of the template is crucial. We
tend to find that we need to generate a bunchof static pageswith real
information to get afeelfor howthe information shouldbedisplayed,
andwhat boundary conditionsexist.The ever-present problemof dif‑
ferences betweenbrowsersmeans that pagetemplates needto becon‑
structed w i t h care. The template w i l l hold va ry ing amounts of
information and the design needs to generate a sensible image in a l l
the browsers that you can lay your hands on.

The display of images is a problem. At a min imum, you'll need to
store the name of the file containing the bits to be displayed, and you
needto providemetadatawith eachimage. It’sagood idea to supply the
heightandwidthof the imagesothat the final pagedoes not engage the
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bad forms
what represents good design? Peter Coll inson considers the handl ing

of HTML form elements and poss ib le error reporting systems.

viewer in the ugly resizingdancewhile the page loads.I also liketo pro‑
vide a text string with the image, sothat a viewer who has turned off
image render ing in his browser sees something sensible. The viewer
may,of course, be usinga browser that does not display images.

My first stab at solving the problemsof displaying images in auto‑
matically-generatedpageswas to createan imagedatabase that stores
the metadata and the names of the files. Actually, some of the neces‑
sary information can be generated automatically. For example, the
width and height of the image can beascertained by p rog r am and
loaded in to the image database. I then get a human to enter the
remaining informat ion,andat that po in t they can select which of the
images they wish to usewith a specific page.

Once you haveall your imagesaccessible from the database, there
is then the problemof imageplacement.My solution hasbeen to l imi t
where images appear on the page, using the template to determine
where they should go. An image can beomitted and, to a certain
extent, i t ’s possible to dynamically alter the page to cope wi th the
resultinghole.Actually,mak ingan adaptable template is not too easy.
It canbeoneof those classicalpattern-recognitionproblems that have
always been hard for computers and easy for humans.

I don’t feel that I have reached a ful ly complete solution as yet.
Imageshaveother properties, supportedby HTML,suchasalignment,
spacing, and text flow around the image. Ideally, I ’d l ike to come up
w i th a simple solution that would permit the random placement of
images sowe can generate randompages automatically, and punctu‑
ate the pagewi th images from the database.

Forms
The upshot of these developments is that I am forever creating forms
to capture data from the user and act upon it . Some of these forms
drive Perlscripts andsome useLite,MSQL’sscr ipt ing language.Many
of the forms take information froma user andsend thecaptured data
to ou r clients asordering information for their products, some take
information from the clients and then update their databases.

There are severalHTMLelements used to generate different effects
in forms. It’s a testimony to the original designers of HTML that the
browser manufacturers have not
tended to mess w i th fo rm elements
(for ‘mess’ read‘gratuitouslyextend’).
The set is reasonably complete and
fully usable for most applications.

I’m discount ing Microsoft’s
ActiveX controls here ‐ thesearepart
of the strategy for ru l ingtheworldby
giving people access to a technology
that locks them intoa specific way of
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working. The strategy needsresistingby all,notnecessarily
because ActiveX is bad or good, but simply because the
controls don’t work everywhere. I am not happy to cre‑
ate pages that are only viewable by one browser,which
wi l l result in manypossibleviewers beingturnedaway
because they are not using that browser. I came across
one such site, a seller of electronic goods in North Lon‑
don, and I simply left andwent elsewhere.

HTML fo rm elements range f rom simple text i npu t
boxes that take a single l ineof input, to radio buttons anddrop
downmenus. The elements often allow their look to bemodified. For
example, text area boxespermit the designer to specify thenumber of
columns and rows that should be displayed. I should note in passing
that sizing information is brokenon InternetExplorer 3.Youask for
a box that contains 20characters andare presented wi th a 10charac‑
ter box. Yippee. This is a nightmare to the web designer, who sees a
nicely la id out page wi th Netscape but whose client runn ing IE3 is
wonderingwhy all the boxes are soshort and the screen soempty. I’ve
codedaworkaround to this particular bug in severalscripts.

You'lloften find that Formelements don’t behave likenormal text
elements and can disappear behind images rather than flowing
around them. Usingtables to constrainpage layoutcan present other
problems with forms. Browsers have adopted different strategies for
what action can be taken when the contents of a table column must
bewider than the space that can beallocated. Somebrowsers attempt
toexpandthe table column tofit the request forhorizontalspace, and
wi l l squeeze other columns to give that space. Somebrowsers wil l c l ip
the image insidethe column to get it onto thepage.Either way, it’s bad
news for forms, so the designer often has to pre-allocate narrower
entry boxes than are desirable.

A l l the fo rm elements haveways to set their ini t ialstate to avalue
or a specific setting. Youcan preloada text box, choose a specific radio
button to beselected, or select a particular l ine in a drop downmenu.

A particularly usefulelement is the hidden input box, an element
that is no t displayed and whose data cannot be modified by the user
in any way. Hidden boxes allow you to carry state and other infor‑
mationfromformto form. I liketo create systemswhere all the infor‑
mation f rom the use r is passed v ia the browser in hidden boxes,
meaningthat I canavoidthe useof any files to storestate in the server.

Each form element is given a name, and the CGI scr ipt that
processes the form is presentedwith severalNAME=VALUE strings that
contain the data that the user has entered. The NAME doesn’t need to
be unique. The page can contain several instances of form elements
wi th the same name,anda value for eachof these elements is passed
to the server. Somedecoding scripts w i l l place a l l the instances of the
same name into an array, making it possible to obtain the value of a
specific instance.

Finally, the user w i l l have filled in the form and pressed a submit
button that says ‘parcel up a l l the in format ion and send i t to the
server’. Forms can have several act ion buttons and these can be
named,sothat the script candetermineexactly which
buttonwas pressedand take appropriate action.

Techniques
I’ve hada Visitor’s book form onmy pages for several
years.I actually claim it asthe first one on theWeb (to
behonest,theclaimcannotbesubstantiated).Thebasic
idea is that theuserfills in someboxes,pressesSUBMIT,
andthe resultendsup in my emailbox.Theform is sim‑
pleandthere is almost no checking of the data.
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Not having to provide muchdata checking from a form
is rare.One of the benefitsof havingcomputer-supported
forms is precisely that the data can be checked and
dumb errors eliminated. If data from the form is being
sent toa human,then it’sa good idea to attempt to pre‑
sent the recipient with cleancoherent information.

Checking for errors means that you have to supply
some method of reporting that e r ro r back to the users,

allowingthem to changetheir input.My early forms tended
to use an error page saying ‘you’ve jus t entered something

really dumb, use the BACK button on your browser, edit the data, and
t r y again’. But there’s aproblemwiththis approach: if theform is large,
the browser can decide to reload it when the BACK button is used.
Underwhat conditions the reloadinghappensseems tobeshrouded in
mystery.However,reloadingdestroys the informationthat the userhas
painstakingly enteredand they can becomecross andgoaway.

You can implementerror checking in thebrowserusingJavaScript,
and I’vedone this for a couple of applications. However,you doneedto
beaware thatmany sites areworried about allowing randomscripts to
beexecutedon theirmachines,andwil l simply strip out text frompages
between<SCRIPT> and</SCRIPT> tags. ThismeansJavaScript content
testingcan only beusedasa nicety,somethingthat is not relieduponto
make the form work. I find this fact somewhat of a disincentive to use
JavaScript. Since I haveto implement an error handlingsystem for the
sites that do not l ike scripting languages, I don’t bother to implement
something for the sites that don’t mind.

The er ro r handl ingsystems on my most recent forms wil l readal l
the information from the form, andsendback anew copy containing
a l l the information that the user has typed preloaded into the form
elements. The new copy w i l l contain error messages and indications
to the user about the errors that they havejust made.

Sending a new form adds significant complexity to the whole
forms business. Suddenly, you are computinga page froma prog ram
and wishing to set different values into parts of i t . While there is a
standard Perl l i b r a r y that allows you to access forms ( the CGI
l ibrary), I personally prefer to use a Perl-basedmacro processorto
send values to the net via a template. The template can also be used
to generate the original empty form. The macroprocessingapproach
simplifies the CGIscript considerably, removinga l l the look and feel
of the page in to a separate fi le and improv ing the maintenance
aspects of the system. I talked about this approach in Interaction by
template (EXE,March 1998).

Since I am complainingbecausethere’s beenan error, I ’ l lobviously
put an error message at the head of the page, replacing the introduc‑
tory text that was there. Anewpage is beingsent, andthe userw i l l see
the top of thepage,soit’s important to put somethingthat theuserwil l
see first to explainwhy the form is beingsent back to themagain.

Tlloftenhighlightthe actualentry on the formaboutwhich the script
is complaining.My usual trick is to turn the text above the box intored,
and consistently use red lettering to signal errors. The user can easily

scroll downand locate the box that needs altering.
Sending a preloaded form means that you have to

becareful that y ou don’t use the RESET button and
label it ‘ClearForm’.It doesn’t clear the form. It resets
it back to the preloadedstate. I’vegot several forms out
there in Webland containing this error.

Once you've established an error reporting system
that reloadsa page for the user, then you’ve also estab‑
lishedways of sendingdifferent pages to theuserfrom
a program. I'vestartedto split complex forms into man‑
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working. The strategy needs resistingby all,not necessarily
because ActiveX is bad or good, but simply because the
controls don’t work everywhere. I am not happy to cre‑
ate pages that are only viewable by one browser, which
will result in manypossibleviewers beingturnedaway
because they are not using that browser. I came across
one such site, a seller of electronic goods in North Lon‑
don, and I simply left andwent elsewhere.

HTML fo rm elements range from simple text i npu t
boxes that take asingle l ineof input, to radiobuttonsanddrop
downmenus.The elements often allow their look to bemodified. For
example, text area boxes permi t the designer to specify thenumber of
columns and rows that should be displayed. I should note in passing
that sizing information is brokenon InternetExplorer 3.Youask for
abox that contains 20characters andare presentedwi th a 10charac‑
ter box. Yippee. This is a nightmare to the web designer, who sees a
nicely laid out page wi th Netscape but whose client runn ing IE3 is
wonderingwhy a l l the boxesareso short andthe screen soempty. I’ve
coded aworkaround to this particular bug in several scripts.

You'l l often find that Formelements don’t behave likenormal text
elements and can disappear behind images rather than flowing
around them. Usingtables to constrain page layout canpresent other
problems with forms. Browsers haveadopted different strategies for
what action can be taken when the contents of a table column must
bewider than the space that can beallocated. Somebrowsers attempt
toexpandthe table column tofit the request forhorizontalspace, and
wi l l squeeze other columns to give that space. Somebrowsers wil l c l ip
the imageinsidethe column to get it onto the page. Either way, it’s bad
news for forms, so the designer often has to pre-allocate narrower
entry boxes than are desirable.

A l l the fo rm elements haveways to set their ini t ialstate to a value
or a specific setting. Youcanpreloada text box,choosea specific radio
button to beselected, or select a particular line in a drop downmenu.

A particularly usefulelement is the hidden input box, an element
that is not displayed and whose data cannot be modified by the use r ’

in any way. Hidden boxes allow you to carry state and other infor‑
mationfrom form to form. I liketo create systemswhere all the infor‑
mation f rom the use r is passed v ia the browser in hidden boxes,
meaningthat I can avoidthe use of any files to store state in the server.

Each form element is given a name, and the CGI scr ipt that
processes the form is presentedwith severalNAME=VALUE strings that
contain the data that the user has entered. The NAME doesn’t need to
be unique. The page can contain several instances of form elements
wi th the same name,anda value for eachof these elements is passed
to the server. Somedecodingscripts w i l l place a l l the instances of the
same name into an array, making it possible to obtain the value of a
specific instance.

Finally, the user w i l l have filled in the form and pressed a submit
button that says ‘parcel up a l l the informat ion and send i t to the
server’. Forms can have several action buttons and these can be
named,sothat the script candetermineexactly which
buttonwas pressedand take appropriate action.

Techniques
I’ve hada Visitor’s book form onmy pages for several
years. I actually claim it as the first one on the Web (to
behonest,the claimcannotbesubstantiated).Thebasic
idea is that theuserfills in someboxes,pressesSUBMIT,
andthe resultendsup in my emailbox.Theform is sim‑
pleand there is almost no checkingof the data.
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Not having to provide much data checking from a form
is rare.Oneof the benefits of havingcomputer-supported
forms is precisely that the data can be checked and
dumb errors eliminated.If data from the form is being
sent to a human,then it’s agood idea to attempt to pre‑
sent the recipient with cleancoherent information.

Checking for errors means that you have to supply
some method of reporting that error back to the users,

allowingthem tochange their input.My early forms tended
to use an error page saying ‘you’ve jus t entered something

really dumb, use the BACK button on you r browser, edit the data, and
t r y again’.But there’s aproblemwiththis approach: if theform is large,
the browser can decide to reload it when the BACK button is used.
Underwhat conditions the reloadinghappens seems to beshrouded in
mystery.However,reloadingdestroys the informationthat theuserhas
painstakingly enteredand they can becomecross andgoaway.

Youcan implementerror checking in the browserusingJavaScript,
and I’vedone this for a couple of applications. However, you do need to
beaware thatmany sites areworried about allowingrandomscripts to
beexecutedon theirmachines,andwi l l simply strip out text frompages
between<SCRIPT> and</SCRIPT> tags. ThismeansJavaScript content
testingcanonly beusedasa nicety,something that is not reliedupon to
make the form work. I find this fact somewhat of adisincentive to use
JavaScript. Since I have to implement an error handlingsystem for the
sites that do not l ike scripting languages, I don’t bother to implement
something for the sites that don’t mind.

The error handl ingsystems on my most recent forms wi l l reada l l
the information from the form, andsendback a new copycontaining
a l l the information that the user has typedpreloaded into the form
elements. The new copy w i l l contain error messages and indications
to the user about the errors that they havejust made.

Sending a new form adds significant complexity to the whole
forms business. Suddenly, you are computing a pagefrom a prog ram
and wishing to set different values into parts of i t . While there is a
standard Perl l i b r a r y that allows you to access forms (the CGI
l ibrary), I personally prefer to use a Perl-basedmacro processorto
send values to the net via a template. The template can also be used
to generate the original empty form. The macroprocessingapproach
simplifies the CGI script considerably, removinga l l the look and feel
of the page in to a separate fi le and improv ing the maintenance
aspects of the system. I talked about this approach in Interaction by
template (EXE, March 1998).

Since I am complainingbecausethere’s beenanerror, I ’ l lobviously
pu t an error message at the headof the page, replacing the introduc‑
to ry text that was there. A new page is beingsent, andthe userwi l l see
the topof the page,soit’s important to put something that theuserwil l
see first to explainwhy the form is beingsent back to themagain.

Tl oftenhighlightthe actualentryon the formaboutwhichthe script
is complaining.My usual trick is to turn the text abovethebox into red,
and consistently use red lettering to signal errors. The user can easily

scrolldownand locate thebox that needsaltering.
Sendinga preloaded form means that you have to

be careful that y ou don’t use the RESET button and
label it ‘ClearForm’. It doesn’t clear the form. It resets
it back to the preloadedstate. I’vegot several forms out
there in Webland containing this error.

Once you've established an error reporting system
that reloadsa page for the user, then you’ve also estab‑
lishedways of sendingdifferent pages to theuser from
aprogram. I'vestartedtosplitcomplex forms into man‑
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Standard campaign &
Francis Glassborow highlights both the programming book and the C++

development package of 1998. B u t not before tak ing issue wi th B S I

H aving a standard is one thing, gettingholdof a copy is something
else. BSI is the official UK National Body and is responsible for

distr ibut ion wi th in the UK. I t s pr ic ing pol icy ensured that i t sold
v e r y few copies of the C Standard. I t s m a r k e t i n g pol icy makes it
unl ike ly that you even know how to get your hands on the amend‑
ments to that standard. If it uses the same formula to calculate the
cost for the C++ Standard (and, when it is final, the n e w C Standard)
the price w i l l considerably exceed the cost of buy ing a respectable
set of development tools.

Clearly a new distribution mechanismis necessary. A third party
offered to take over distribution (v ia CD) with a guarantee that BSI’s
royalty income would exceed that which it had previously achieved.
The intended cost of the CD was in the price range £25 to £50. Part of
the profit would have gone into the fund managed by ACCU to help
activeparticipantsmeet their participationcosts. This dealwasblown.
away when BSI decided that it required about £50 per copy sold.

The consequence is that it wi l l be far cheaper to get copies f rom
overseas and BSI w i l l get nothing, nor w i l l anything be available to
help defraythe expenses of our delegates to international meetings.

What can you do? I f y o u feel a s a n g r y a s I do, y o u can wr i te t o
your MP and let h i m or her know about y o u r ire. UK experts have
done much of the work on both the C and C++ standards ( w i t h o u t
pay).Becausea dinosaur organisation cannot accommodate modern
media, money that is sorely needed to support continuing work w i l l
go overseas.

However, you have two other ways of obtaining legitimate access
to C,C++,Java, etc. standardisation documents. You can actively par ‑
t icipate in the process by joining one of the BSIpanels and so become
entitled to access the documents ( i n electronic fo rm) for the purpose
of standardisation. Alternatively, you can become par t of the Associ‑
ation of C & C++ Users standards ‘team’ by joining the ACCUand sub‑
scribing £21 (o r m o r e ) to i ts fund to support those in the UK actively
working on C, C++, or Java standards.

Two ‘must read’ books
Among the piles of j unk published every year about software devel‑
opment you w i l l find a few very good books. Once in a while an excel‑
lentbook arrives on the scene and evenmore rarely we get a book that
provides unique insights. Quite extraordinari ly, two such books have
landed on my desk d u r i n g the last month.

The firs t of these is Mul t i -Paradigm Design for C++ by James
Coplien ( ISBN 0201824671). I met J i m soon after rev iewing h is
Advanced C++ ProgrammingStylesandIdioms(ISBN0201548550), and
his first reaction to being introduced to me was to threaten to knock
my block off. He hadconfused me wi th some other reviewer who had
accused him of a lack of humour.

Coplien is one of those talented presenters and exceptional writ‑
ers that make average performers seem incompetent. Since wr i t i ng
that first book the focus of his interest has been on patterns and it is
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and i t s distribution of standards.

a pleasure to listen to h i m on that subject. However, h is publishers
have been naggingh i mfor some years to updateAdvanced C++ Styles
and Idioms, a task in which he has had no interest. Havingsaid that,
this newbook certainly owes some of i ts ancestry to that earlier work.
Take his earlier perception of C++ asa tool for wr i t ing in a wide range
of paradigms,addthe wisdom of years and the insights garnered from
studying patterns, and you come up with this superb exposition of
broad baseddesign using C++ for implementation. If you are wi l l ing
to accept that there is muchmore to good designthan slavishly view‑
i ngeverything asan object, then this book wi l l helpyou develop your
view. If you havea fixation on object-orientedmethods,youjust might
come to realise that much good design that claims to be OO is good
design that is not OO.

I was about to declare Mu l t i -Pa rad igm Design for C++ my pro‑
g r a m m i n g book of the year when Generic Programmingand the STL
by Matthew Austern (ISBN 0201309564) landed on my desk. I have
known Matt for several years because he has been an active partici‑
pant in the standardisation of C++ and one who has shown excep‑
tional insight into the requirements of the language and l ibrary. He
always puts h is point across clearly and givesgenuine consideration
to alternativeviews expressedby others.This meant that when I came
to readhisfirst book I expected it to betechnically correct. What I did
not expectfroma first time technicalauthor was a superbly readable
book ( i t passed my famous ‘bathtest’ - it can be read in the bathwith‑
out immediate access to a computer). But it is something more than
that, it isabook about an entirely new(well, the origins goback a cou‑
ple of decades) programmingmechanism.

Austern demonstrates how the STL is the kernel for developing
generic (no t to be confused wi th genetic) programming. By the time
you have finished reading his book you w i l l know that y o u need to
keep it close to handfor future reference,but you wi l l also understand
exactly why the STL is no t and never should be object-oriented.
Generic programming is one of J im Coplien’s multi-paradigms and
Matt shows us how to use it .

Ihave no hesitation in making this book my ‘programming book
of 1998’ and I think that Coplien wi l l understand that h is book was a
superb runner-up to an outstanding book from a new author.

In any normal year The C++ Primer by Lippman & Lajoie ( ISBN
0201824701) would be a strong contender for ‘C++ programmingbook
of the year’ but not in 1998.

Disappointment of the year
If you check the publisher for the above books, you wil l find that Addi‑
son-Wesley is responsible for all three. However, it is also responsible
fo r the biggest disappointment of 1998.The longpromisedA r t of Com‑
p u t e r Programming Vol 4has yet to see the light of day. Evensplit t ing
it in to three parts has done nothing to help. The software indust ry is
often, rightly, chastised for its habit of pre-announcing software,but
th is book must be a record holder.
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It crosses my mind that a
possible cause of bugs in
Microsoft’s applications
might bethat it trusts its
optimisers to work.

Development package of 1998
As IBM’s next release of VisualAge for C++ for Windows NT/95 is
no t due t i l l the firs t quar ter of 1999, the three contenders fo r
Microsoft platforms areVisual Studio 6.0, Inprise’sC++ Builder 3.0,
and CodeWarrior f rom Metrowerks. A l l three are worthy products.
VC++ tends to get a lo t of adverse publicity for a l l thebugs that users
report. However, bugreports w i l l always beproportionalto the num‑
ber of users, so not too much should be made of this. On the other
hand, I find some of the reported VC++ bugs wor ry ing . I t seems that
the best advice we could give to developers is to switch off a l l opti‑
misationwhen producinga releaseversion. It crosses my mind that
a possible cause of bugs in Microsoft’s applications might be that it
trusts i ts optimisers to work. In other words the debug versions are
work ing correct ly and the code is actual ly correctly written, but the
release versions of its applications are being screwedup by its com‑
pilers incompetence when optimising. Of course both groups (devel‑
opment tools and applications) are going to deny that there are any
problems with their work.

C++ Builder 3.0 suffers f rom not being Delphi. Inpr isehas always
takena pride in producingstandard-conformingproducts in sofar as
C and C++ are concerned. Yet they are built on the success of Turbo
Pascalwhose very success was because it ignored ISOPascaland pro‑
vided the kindof extensions andvariations that madethe language a
powerful development tool rather than the beloved toy of academia.
With C++,Inprise should make up its mind whether it wants to pro‑
vide a quality implementationof the standard language or provide a
heavily extended version including analogues of the many powerful
elements of Delphi.

CodeWarrior ( the current release is Pro4) is completely different
from either of the above. The core product is platform independent.
The standard version is for both Win32 and Apple Mac development
wi th support for cross-development. Versions of the product are avail‑
able for other target hardware.L ike Visual Studio, CodeWarrior sup‑
ports several languages. UnlikeVisual Studio, CodeWarrior supports
multi-language development with straightforward linkage of object
files derived f rom different languages. The C++ compiler is getting
close to being conforming and its C compiler provides some surpris‑
ingly correct ‘implementation-defined’ behaviour.

It should be clear by now that I consider CodeWarrior Pro4 to be
my development package for 1998. If you are interested in more than
pure Windows programming you should give this product a look.

Last month 's problem
C9X is going to allow C++ style late declarations of variables in f o r
statements. The problem is that, as in C++, you must either dec lae
and initialise a single new variable or initialise a list of variables.
Some ingenious programmer suggested the following:

i n t  i ;
/ /  code
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f o r ( c h a r * p t r = ( i = 4 , 0 ) ; i <10; i + + ) {

/ /  c o d e
}

as a way of declaring p t r and ini t ia l is ing i t as a nu l l pointer as well
as initialising i to 4.What is wrongwi th the idea?

For those who struggled, letme explain that the ideawas to write
a sub-expression using the comma operator. A l l but the last of the
sub-expressions would assign values to existing variables whi le the
last one ‐ the value of the comma sub-expression ‐ would set p t r to
be a n u l l pointer.

This w i l l nearly always work in practice,bu t it is based on a mis‑
conception. The meaning of the ‘0’ constant depends on i ts context.
At compile-time it is either the zero value for an i n t or is the nu l l
pointer constant. In the above context it is an i n t and you m a y not
assign an i n t to a c h a r * . T r y the following on a conforming C89
compiler:
i n t m a i n ( v o i d ) {

i n t :  i y

char * p t r = ( i = 4 , 0 ) ;

r e t u r n  0 ;

}
If you ‘correct’ the error with:
char * p t r = ( c h a r * ) ( i = 4 , 0 ) ;

you h i t implementation-defined behaviour. Cast ing zero to being a
pointer is not required to generate anu l l pointer constant. It almest‑
alwayswil l , but it is not requiredto, soan implementorcoulddosome‑
t h i n g else. This is not ent i rely unreasonable. Think about program ‑
m i n gfor CP/M where address zero was an important address for the
user ( i f memory serves me correctly, it contained the address of the
talole of service addresses). How could you distinguish that address
from the nu l lpointer constant?

This month's problem
Take a look at the following C (though it might just as well be C++)
and comment on any problems you think it may exhibit. Note that in
at least one case the problem w i l l be one faced by implementors on
some hardware platforms.
#inc lude <s td io .h>
u n i o n M y D a t a {

i n t a [ 4 ] ;

d o u b l e  d ;

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

u n i o n M y D a t a d a t a = { 1 , 2 , 3 , 4 } ;

i n t i a r r a y [ 4 ] , j :

( d a t a . a = = i a r r a y ) ? p u t s ( " t r u e " ) : p u t s ( " f a l s e " ) ;
( i a r r a y + 4 = = & j ) ? p u t s ( " t r u e " ) : p u t s ( " f a l s e " ) ;
f o r ( j = 0 ; j < 4 ; + + j ) p r i n t f £ ( " % d \ n " , d a t a . a [ j ] ) ;

p r i n t f ( " % f \ n " ,  d a t a . d ) ;
da ta .d=5 .123 ; .
f o r ( j = 0 ; j <4 ; + + j ) p r i n t f ( " t d \ n " , d a t a . a l j ] ) ;
p r i n t f ( " % f \ n " , d a t a . d ) ;

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 g01865
246490, or email chair@accu.org.
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Are you in a jam, frustrated and going nowhere
fast with your Visual Basic database application,
al l because you’ve taken the wrong route in your
choice of grid. That’s all about to change with
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Mementos are made of this
Howto implement undo and redo faci l i t ies in Delphi - Mark Smith looks at

generalised approaches using patterns.

few years ago I readAbout Face: The Essentials of User Interface
Design by Alan Cooper (ISBN 1568843224). This is a fascinating

book, by turns funny, thoughtprovoking,and infuriating. I particu‑
lar ly enjoyeda section called ‘The guardian’ where Cooper addresses
an important question: how should a perfect program react to the
inappropriate, inadvertent, and incorrect actions of the humanuser?
One chapter deals wi th undo, lookingat the user asan explorer, prob‑
i n g the unknown, experimenting wi th possibilities, and comparing
variations before committ ing themselves to a set of changes.

Istartedth ink ingseriously about implementingundo facilities in
Delphi applications when I was researching the T C l i e n t D a t a s e t
article that appeared in the October 1998 edition of EXE. One of the
neat-o features of this component is that it tracks all of the changes
made to the data, andallows you to undo and re-apply changes fai r ly
graceful ly. This is fine if y ou use data-aware controls, have the
client/server version of Delphi, and are w i l l i n g to modify you r pro‑
grams to hold data in a client dataset, but is iess useful for general
programming. In this month’s instalment I want to look at add ing
undo/redofacilities to Delphiprograms in the most generalway I can.

What is undo?What arewetryingto achieve?Well, thegeneral idea
is to store the state of some thing or collection of things (be it a busi‑
ness object, a UMLclass diagram, or a record in a database) andallow
the user to get back to this state after makinga number of arbi t rary
changes. It would be even better if we could achieve this while pre‑
serving an acceptable level of encapsulation and information hiding.
Once again there are a number of design patterns that can help wi th
this, and I am goingto focus on a variation of theMementodesign pat‑
tern from DesignPatterns:Elements of Reusable Object-oriented Soft‑
ware by Gamma,Helm,Johnson, andVlissides (ISBN0201633612).

Memento
TheMementopatternis an interactionbetweenthree objects, asshown
in Figure 1,which is based on the description in the DesignPatterns
book. Originator is the th ing we want to apply undo and redo opera‑
tions to. Every class that implementsOriginator encapsulates its state
ina different descendent of TMemento , whichholdsacopy of the inter‑
nal state of the Originator. The TMemento descendents are defined
within the implementationsectionof themodulewherethe Originator
is defined, sotheir implementation details are not visible to anything
other than the Originator. The Caretaker storesMemento objects on a
stack, where every i tem is a snapshot of the originator’s internal state.

Here’s how it works. When an object is fi rs t made available for
modification, you extract its in i t ia l state, passing it to the Caretaker.
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Weneed this state sothat we can restoreback to it if the user chooses
to undo al l operations. As the user makes changes, the application
calls Get State on the Originator, and passes the resulting Memento
to the Caretaker, which holds it in a stack. If the user chooses to undo
an operation, the last Memento is obtained from the Caretaker and
passed back to the Or ig ina to r via the S e t S t a t e method.

Form-based undo
The most obvious place to implement undo/redo is on a form, so let’s
deal with this firs t as we’ll needit to provide the user interface for
other kinds of undo later on. The first demo application allows the
user to specify their choice of seasonal luncheon (inspired by the
excellent Sandwich Preferences application in Delphi Component
Design by Danny Thorpe, ISBN0201461366). Okay, so Christmas may
be well andt ru ly past for you, but I ’mwr i t ing this in November.There
are two issues that we needto dealwith ‐ what to store, andwhen. The
demonstration p rog ram deals with the ‘when?’ question by gett ing
the form’s state every time the user changes the value of a control.
This is achieved by provid ing an event handler for every control's
OnChange and O n E n t e r events. In the OnChange event, we set a pr i‑
vate variable, FChanged , to T r u e . In the O n E n t e r event, wecheck the
state o f FC h a n g e d . I f i t i s T r u e , w e need t o record the state o f the form
and send it to the Caretaker. Since we on l y record state when the
activecontrol changes, editingchanges that occurwithina single con‑
trol do not get stored.

The ‘what to store?’ question is dealt with in a clunky manner as
well - the Get S t a t e and S e t S t a t e methodsjust retrieve the value o f
every control on the form and store them in the Memento. There is a
lot of scope for us ing runtime type information (RTTI)to deal w i th
this, asdocumented in Danny Thorpe’s bookandBrianLong’sarticle
I a mnot a number, I a m a TMenulItem (EXE,March1997,pp 33-42).

Redo too
Now we have undo working, we can turn our attention to redo. This
uses another Caretaker stack, holding operations that have already
beenundone.Whentheuser initiates an undo operation, the top item
on theundostack is popped,sent to the Originator via S e tS t a t e , and
then pushed onto the redo stack. The redo operation does the exact
opposite, soMemento objects are shuffled between the two stacks as
the user presses the undo and redo buttons. See L is t i ng 1 for imple‑
mentationsof the keymethodsof saveS ta t e (usedto handlechanges
to the form), UndoExecu t e , and RedoExecute.

Object-based undo
Having lookedat the kludgethat is form-based undo,we can tu rn our
attention to object-based undo. Object undo is a lot cleaner since we
have far better control over when to save the changes ‐ when a prop‑
erty of the object changes. We can do this as a side effect of our prop‑
e r t y wr i t e methods by cal l ing a C h a n g e d procedure, which calls
G e t S t a t e on the current object and passes the result ing Memento
objectto the Caretaker. SinceDelph i4 class completionautomatically
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generatesa write method for properties, the amount of
cod ing we need to do is m i n i m a l . In the Se tS t ia te
method that is invoked to undo changes, y o u need to
take care no t to call the property wr i te method other‑

wise you end up wr i t i ng back the last set of undone operations to the
undo Caretaker. Not the result you want. One sneaky trick you can
use withobjects derivedfrom T P e r s i s t e n t i s t o makea copy o f them
u s i n g A s s i g n , and store the copy i n the n e w l y created Memento
object. Sinceyour Memento object holdsa clone of the business object,
you save yourself h a v i n g to write lots of repetitive code to set and
retrieve your object’s state. Evenbetter,you can never forgetto update
the definition of your Memento class.

Sofar, we have only lookedat undoingoperations on one object. In
manyapplications, you may havemany different objects eachcapable of
supporting undo/redo behaviour. You could maintaina new Caretaker
for every single object, but that conflicts wi th the model of undo/redo
presentedby mostapplications.Instead,we maintainone Caretaker that
handlesundofor allobjects,andanother for redo. Clearlywhen the Care‑
taker needs to undoan operation, it needs to beable to sendit to the cor‑
rectOriginator. To achieve this, the Memento class includes a reference
to its Originator,andthe Caretaker class’s methods are modifiedto send
Mementos back to the correct Originator, so that they can send the
Memento to the right place when the user undoes an operation. See the
second demo programfor the implementationdetails.

Memento and inheritance
As I explained above, every class that implements o r i g i n a t o r is
responsible for its own T M e m e n t o descendent. This is declared in the
implementation section of the module where the Originator class is
declared, thus hidingit from the restof your application.At first sight,
this seems to l imi t the extensibility of our solution where inheritance
is involved, since you might want to make your T M e m e n t o objects fol‑
low a similar inheritance tree to that followed by y o u r Or ig inator
objects. Clearly, if the T M e m e n t o object definitions areprivate, then you
cannotcreatedescendentsof them. This is oneof those solutions where
aggregation comes in handy,andit is probably bestexplainedby exam‑
ple. Imagine for amoment two classes, T B u d g e t and its descendent

p r o c e d u r e T F o r m l . S a v e S t a t e ( S e n d e r : T O b j e c t );
b e g i n

i f F C h a n g e d t h e n
b e g i n

UndoBuf f e r . P u s h ( G e t S t a t e ) ;
R e d o B u f f e r . C l e a r ;
FChanged := F a l s e ;

e n d ;
e n d ;

p r o c e d u r e TForml.UndoExecute (Sender: T O b j e c t );
v a r

S t a t e  :
b e g i n

RedoBu f fe r.Push ( G e t S t a t e );

T M e m e n t o ;

S t a t e : = U n d o B u f f e r. P o p ;
S e t S t a t e ( S t a t e ) ;
FChanged := F a l s e ;

e n d ;

‘TMemento ;

S t a t e : = R e d o B u f f e r .Pop;
S e t S t a t e ( S t a t e ) ;
FChanged := F a l s e ;

e n d ;

List ing 1-SaveState, UndoExecute, RedoExecute.
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t y p e
T T r a n s a c t i o n M a n a g e r = c l a s s
p r i v a t e

FCareTaker : T C a r e t a k e r ;
F I n Tr a n s a c t i o n : b o o l e a n ;

p u b l i c
c o n s t r u c t o r C r e a t e ;

I O r i g i n a t o r )  ;

p r o p e r t y I n Tr a n s a c t i o n :
e n d ;

Boolean r e a d F I n T r a n s a c t i o n ;

L is t ing 2- Object transact ion manager.

T S p e c i a l B u d g e t , that represent some business objects. The T B u d g e t
class creates T B u d g e t M e m e n t o objects t o hold its internal state, while
T S p e c i a l B u d g e t creates T S p e c i a l B u d g e t M e m e n t o objects t o d o the
same job. Obviously, T S p e c i a l B u d g e t cannot see the definit ion o f
T B u d g e t M e m e n t o , but i t can call T B u d g e t . G e t S t a t e and
T B u d g e t . Set State to retrieve and set its ancestor’s T M e m e n t o object.
A l l w e need t o d o i n T S p e c i a l B u d g e t . G e t S t a t e i s get and store the
ancestor’s state b y call ing i n h e r i t e d G e t S t a t e . I n T S p e c i a l B u d ‑
g e t . S e t S t a t e , a l l w e need t o d o i s pass this stored state back t o the
ancestor by call ing i n h e r i t e d S e t S t a t e . The third demonstration
program shows how this looks in code.

Object transactions
Objects don’t exist in isolation-Theyinteract with other objects,-often.
in ways that mirror the transactional approach you see in database
applications.Havingmoved from usingdatabase tables asthe pr imary
means of stor ing and representing information, it would be useful to
get back the transaction support that databases offer. The main case
we need to worry about is whena transaction fails: you have changed
the state of anumber of objects, then one of the objects raisesan error.
For example, two bank account objects involved in a funds transfer
where the source account has insufficient funds. In a database trans‑
action, you would rollback the transaction and allwould berestored
to the state before you issued ‘begin transaction’.

We can extend our Memento and Caretaker classes to let us do
transactions on objects v e r y easily. L i s t i ng 2 shows the extended
T T r a n s a c t i o n M a n a g e r Class. W e call B e g i n T r a n s a c t i o n t o start a
transaction, and add our business objects by call ing Add. If the trans‑
action succeeds,we call Commit Transac t i on , whichjust re-initialises
the T T r a n s a c t i o n M a n a g e r . I f the transaction fails, w e cal l R o l l ‑
B a c k T r a n s a c t i o n , which undoes a l l o f the changes t o a l l o f the
objects taking part in the transaction. You couldeven donestedtrans‑
actions b y making T T r a n s a c t i o n M a n a g e r also support the I o r i g i ‑
n a t o r interface, and passing the nested transactions to a global
transaction object. See the th i rd demonstration program.

Other ways
Another design pattern, Command, suggests encapsulating al l appli‑
cation tasks asobjects, and stor inga list of them. Every task (o r Com‑
mand) knows how to reverseits effect, so undo/redo is achieved by
either asking Command objects to either apply or un-apply them‑
selves. Encapsulatingevery actionas acommand requiresa lot of pro‑
gramming, though this approach m a y bemore appropriate if the cost
of getting and sett ing an object’s whole state is very expensive. a

Mark Smith is a contractor specialising in Delphi. You can contact
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Cryptomatic
Usingthe Java I/Opackage and discussing the basics of the Java I/Omodel,

Tom Guinther presents a cryptic challenge.There’s a prize in it, somewhere.
he Java language includes qui te a bi t of runtime support to make
w r i t i n g Java applications and applets both possible and easier.

Without java . l a n g , j a v a . u t i l , j a v a . n e t , j a v a . i o , and j a v a . a w t
we would a l l have to work a lot harder and the success of Java as a
platformwould beseverely limited.Because I /O is suchan important
aspect of application development, I want to spend some time dis‑
cussing the basics of the Java I / O model (embodied in the package
j a v a . i o ) , andI w i l lprovidea sampleapplication that produces Cryp‑
tograms via a Filter stream.

Which came first, input or output?
The Java I / Omodelis basedupon streams,a metaphor for a sequence
of data that flows from the producer (output)to the consumer (input).
Datain a stream flows in one direction (fromproducer to consumer)
although two streams can be combined to create the illusion that one
stream carries information back and forth (typicallycreating a dual
producer/consumer relationship).

In more tangible terms, there are two pr imary classes: I n p u t ‑
S t r e a m and O u t p u t S t r e a m . These are the root o f the j a v a . i o hier‑
archy and have design implications for the j a v a . n e t package. The
I n p u t Stream defines methods that deal w i th reading input:
p u b l i c a b s t r a c t c l a s s I n p u t S t r e a m {

p u b l i c a b s t r a c t i n t r e a d ( ) throws I O E x c e p t i o n ;
p u b l i c i n t r e a d ( b y t e b [ ] ) t h r o w s I O E x c e p t i o n ;
p u b l i c i n t r e a d ( b y t e b [ ] , i n t o f f , i n t l e n )

throws IOExcept ion ;
p u b l i c l o n g s k i p ( l o n g n ) throws I O E x c e p t i o n ;
p u b l i c i n t a v a i l a b l e ( ) t h rows I O E x c e p t i o n ;

p u b l i c v o i d c l o s e ( ) throws I O E x c e p t i o n ;
p u b l i c synch ron i zed v o i d m a r k ( i n t r e a d l i m i t ) ;
p u b l i c synch ron i zed v o i d r e s e t ( ) throws IOExcep t i on ;
p u b l i c b o o l e a n markSuppor ted ( ) ;

}
The o u t p u t Stream class definesmethodsthat dealwithwr i t ingoutput:
p u b l i c a b s t r a c t c l a s s O u t p u t S t r e a m {

p u b l i c a b s t r a c t v o i d w r i t e ( i n t b ) throws I O E x c e p t i o n ;
p u b l i c v o i d w r i t e ( b y t e b [ ] ) t h r o w s IOExcept ion ;
p u b l i c v o i d w r i t e ( b y t e b [ ] , i n t o f f , i n t l e n )

t h r o w s  I O E x c e p t i o n  ;
p u b l i c v o i d fl u s h ( ) t h rows IOExcept ion ;
p u b l i c v o i d c l o s e ( ) t h r o w s I O E x c e p t i o n ;

Both classes are a b s t r a c t and require one pr imary method b e
implemented b y a d e r i v i n g class. For I n p u t S t r e a m , the p r i m a r y
method r e a d ( ) reads a byte from the underlying input stream. For
O u t p u t S t r e a m , the pr imary method w r i t e ( ) writes a byte t o the
underlyingoutput stream. None of the other methods of either class
need to be implemented or overridden because they a l l have reason‑
able default functionality ( o r they can be implemented using the pri‑
m a r y r e a d ( ) or w r i t e ( ) method).

The othermethodsare: s k i p () ,which readsovera sequenceof bytes,
a v a i l a b l e ( ) , which i s usedt o determine i f data canb e reado r written
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without blocking, andm a r k ( ) and r e s e t ( ) , which together remember
a specific position within the stream and can restore that position. The
abi l i ty to mark and reset is not supported by a l l stream types (the key‑
board for instance) s o use the m a r k S u p p o r t e d ( ) method t o find out i f

the capabil ity is provided. The oupu t Stream provides the fl u s h ()
method,which is importantsince some derivedclasses maybuffer infor‑
mation. Invoking fl u s h () forces any data that has not been written to
the underlying stream to be written, but does not guarantee that the
underlyingoperating system has written the data (theOSmay alsoper‑
f o rm buffering). The very important final method, c l o s e ( ) , is used to
release any resources the stream is using. This includes large buffers
and operating system resources. Al though these resources w i l l be
released once the object is finalised by the garbage collector, explicitly
calling c l o s e ( ) is recommendedandis a goodway to avoidsubtleprob‑
lems that might becaused by retainingan open handle toa file.

Before I give you a br ief rundown o f the other classes i n j a v a . i o ,

I wan t to explicitly suggest that when you wr i te code that processes
T/O you use the I n p u t S t r e a m and O u t p u t S t r e a m classes directly.
This allows your I / O processingcode to be completely independent of
the underlying stream,a l lowing y o u r code to work without changes
on any of the existing stream types, or any future stream types that
are derived from I n p u t S t r e a m o r O u t p u t S t r e a m .

Streaming and filter ing
When it comes to streaming there are two general types of classes.
The first type of class represents a ‘physical’ input or output stream.
This includes F i l e I n p u t S t r e a m , S t r i n g B u f f e r I n p u t S t r e a n ,

B y t e A r r a y I n p u t S t r e a m , and P i p e d I n p u t Stream. Note that, wi th the
exception o f S t r i n g B u f f e r I n p u t S t r e a m , each class has a corre‑
sponding output stream.

The F i l e I n p u t S t r e a m reads inpu t froma file and B y t e A r r a y I n ‑

p u t S t r e a m makes a n a r r a y o f bytes appear a s a n i n p u t stream. A

S t r i n g B u f f e r I n p u t S t r e a m makes a Java S t r i n g object appear a s
an input stream, and because it ’s easy to create a S t r i n g f rom an
ar ray of characters it also serves asa way to make an ar ray of char‑
acters streamable. The P i p e d I n p u t S t r e a m and P i p e d O u t p u t S t r e a m
facilitate inter-thread communications via a stream.

The secondtype of class is referredto asFilterstreams,andthey per‑
form ‘logical’operations on information that is read froma ‘physical’
stream ( o r another Filter stream). They are derived from the base class
F i l t e r I n p u t S t r e a m o r F i l t e r O u t p u t S t r e a m . The number and types
of Filterstreamsarelimitedonly by your creativity, buta few usefulones
are already included i n the j a v a . i o package. The B u f f e r e d I n p u t ‑
StreamandB u f f e r e d O u t p u t Stream exist t o makeI / Ooperations more
efficientby readinglarger amounts of data froma potentially slow phys‑
icaldevice (suchasa file). A P r i n t Stream provides formatted output of
data, and i sthe class type for S y s t e m .out and S y s t e m . e r r . The P u s h ‑
BackInputStreamisa filter that allowsdata to bepu t back into the input
stream so that a subsequent readwi l l reread the data. This is useful for
code that needs some look-aheadfunctionality (suchasa parser).

A n y number of Filter streams can be chained together to create a
more complex fil ter ing of input and output.
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Byte versus character streams
A l l the classes I have talked about are based on
byte streams, and the under ly ing information in
the physical stream is byte sized. This can cause
problems w i t h efforts to internationalise y o u r
application. The primary reason is that a byte is

just no t enough informat ion to express more complex character
sets (such as Kanj i) . In an effort to address th is issue,JDK 1.1 intro‑
duced character streams that operate on 16-bit Unicode characters.
This required a whole n e w set of classes, which are based on the
two R e a d e r and w r i t e r classes. The func t iona l i t y between the
R e a d e r and I n p u t S t r e a m class and the W r i t e r and O u t p u t S t r e a m

class is almost identical. As y o u m igh t expect, instead of hav ing a
F i l e I n p u t S t r e a m y o u have a F i l e R e a d e r , and instead o f a
B u f f e r e d O u t p u t S t r e a m y o u have a B u f f e r e d W r i t e r . For more
information see the JDK 1.1documentation.

The Cryptomatic sample p r o g r a m
I n order t o illustrate one possible use o f a F i l t e r R e a d e r o r F i l t e x ‑
I n p u t S t r e a mI wrote the Cryptomat ic Java application. It is a simple
encryption scheme that, given a series of alphabetic characters, sub‑
stitutes different characters based upon a random shuffl ing (and
reshuffling) of the normal alphabet. The overall effect is to create a
garbled but decodable translation. For humans, this simple encryp ‑
t ion presentsjust enough of a challenge to be calleda puzzle,andthey
are popularly referred to as Cryptograms.

The implementation is broken into three separate classes.The pri‑
m a r y encrypt ion engine, class C r y p t o g r a m , i s responsible for trans‑
l a t i ng individual characters, strings, and arrays of characters from
their normal representation intotheir encryptedrepresentation. The
implementation is relatively straightforward and primarily consists
of a routine to randomly redistribute the letters of the alphabet (cre‑
ating a lookup table) and an E n c r y p t () method that is overloaded in
six or seven different forms (for flexibi l i ty).

The second class, C r y p t o g r a m R e a d e r , i s a Fi l ter stream derived
from the character-based I / O class B u f f e r e d R e a d e r , which is an
extension o f F i l t e r R e a d e r . I chose the character I/O classes simply
as an exercise, although you could argue that the program stands a
better chance of being internationalised because it uses the Unicode
character set. Still, the program is designed around the Latin-1char‑
acter set,andany attempt to port it wouldprobably involveother non‑
t r iv ia l code changes. Originally, I beganwi th an implementation that
used the more common byte I / O classes and once everything was
working I performeda quick conversion ( i t took about three minutes).
The conversion involveda few type changes (from b y t e to c h a r ) and
miscellaneous typecasts.

The c r y p t o g r a m R e a d e r class creates a n instance o f class C r y p ‑

t o g r a m to per form the encryption as characters are read from the
stream. This involves overriding the primary r e a d ( ) method of the
underly ing fil ter, Bu f f e re d R e a d e r. The implementation i s almost:
tr ivial, asmy p r i m a r y goal was to stay out of the way of the logic in
class B u f f e r e d R e a d e r . Class C y r p t o g r a m R e a d e r allows B u f f e r e ‑

dReader to performthe actual I / Ooperation and, once it is complete,
class C r y p t o g r a m is usedto encrypt the result.The only complication
comes from m y addition o f the r e a d P a r a g r a p h ( ) method. This i s
designed to read a paragraph of text, apply encryption to that para‑
graph, and then reset the Cryptogram encryption scheme so that the
next paragraph is encrypted using a new character mapping. This
allows a text file that contains mul t ip le un ique phrases to be
encrypted a s a collection o f puzzles. The final class, c r y p t o m a t i c , i s
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the applicationthat ties it all together. When you r u n Cryptomatic and
specify the name ofa text file, each paragraph w i t h i n the file is
encrypted using a distinct encryption scheme.

This sample application includes a smallfile, p h r a s e s . t x t , which
contains a few quotes that make interestingCryptograms. The file is
listed below:
The r h e t o r i c i a n would deceive h i s ne ighbours , t h e
sen t imen ta l i s t h i m s e l f ; w h i l e a r t i s b u t a v i s i o n o f r e a l i t y ‑
Ye a t s

A man may fi s h w i t h the worm t h a t ha th e a t o f a k i n g , and e a t o f
t h e fi s h t h a t ha th f e d of t h a t worm - Shakespeare

New op in i ons a r e a lways suspected, and u s u a l l y opposed, w i thou t
any o the r r e a s o n b u t because they are n o t a l r e a d y common ‑
Locke

I have c a l l e d t h i s p r i n c i p l e , b y wh ich each s l i g h t v a r i a t i o n ,

i f u s e f u l , i s p reserved , by t h e te rm of Natura l S e l e c t i o n ‑
Darwin
Runningthe Cryptomatic program on this results in the following:
Alm vlmanvyxyj f qnhrs smanycm l y t fmyb lonv t , a lm tmfaydmfa j r y ta
l y d t m r i ; q l y r m j v a y t oha j c y t y n f n i vmjryaw - Wmjat

S u s j usm obak lbgk gkh l f z u gksg-ksgk h s g fo s y b j i , s j d hsg fo
g k h obak gksg ksgk ohd fo gksg l f z u - Aksyhawhszh

Yzv nmtytnyd f s z f k v f w d djdmzxczr, f y r j d j f k k w nmmndzr, v t c p n j c
fyw ncpzs s z f d n y l j c l z x f j d z cpzw f s z y n c f k s z f r w xnaany ‑

Knxbz

T p f o z x f k k z r c p t d mstyxtmkz, lw v p t x p z f x p dktqpc o f s t f c t n y ,
tu j d z u j k , td mszdzsozr, lw cpz c z s a nu Y f c j s f k D z k z x c t n y - ‑

R f s v t y
The b inary and source for the Cryptomatic application can be

found a t the usualplace o n EXE OnLine i n C r y p t o m a t i c . z i p .

Cryptogram challenge
I present Cryptograms to my kidsa l l the time and,just to keepthem on
their toes, I sometimes throw in one or two phrasesoriginally encoded
in Frenchor Spanish. I don’t want to do anythingsodevilish to you, but
I a m going to leave the following Cryptogram for your edification and
enjoyment. It is asemi-obscure quote by a rather famous gentleman.
For thosebrave souls who successfully endeavour to unravelthe phrase
in the shortest possible time, your kindeditor wi l l furnish you with a
worthy prize. (A signed copy of The Java ProgrammingLanguage by
James Gosling ‐ Ed.)As a possible tiebreaker, provide the name of the
personbeing quoted. The Cryptogram Challenge is:
Zmr o h r w z k t b , "Pmgz k w zmr qhdgqtwr t e mhlgb j k e r ? " mgw v r r b
g w a r s z k l r w
pkzmthz b h l v r d ; kz mgw b r f r d d r x r k f r s g wgzkwegxz tdc gbwprd ;
qrdmgqw kz
s t r w b t z g s l k z te whxm gb gbwprd.
Good Luck! a

Tom Guinther is afreelancesoftwaredeveloper specialising in
systems software and internals. He can bereachedat
tomg@nh.ultranet.com.
E 4 The codefor this article isavailableonEXEOnLine and

On ttN © Viaf t p atftp://ftp.exe.co.uk/pub/exestuff/9901_java.
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Defining access to data
Jon Perkins explains the use of the Data Environment D e s i g n e r-‑

a graphical tool to create data access definitions ‑

V I S U A L B A S I C

in the construction of Visual Basic 6 applications.

| n November I outlined the basics of OLE DB, the ADO layer, and its
use in Visual Basic 6. In addition to this n e w data access model,

Microsoft has providednew or updated tools that are intended to give
the developer a more sophisticated means of defining access to data
sources. In this month’s column I ’m introducing the Data Environ‑
ment Designer (DED),a useful tool that provides the faci l i ty to create
data access definitions at design-time.

Forany VisualBasic5usersthat discoveredthe RDO-basedUserCon‑
nectionDesigner (UCD) the DED is intended to bea more sophisticated
ADO-based successor. If you weren’t even aware of the User Connection
Designer, then don’t worry, you weren’t alone. In fact most developers
seem to have missed it . No t surprising really, because Microsoft never
seemed to do much to br ing it to the attention of the development com‑
munity. This time around, however, the software giant has made a
greater effort in publicising itsdata tools.Becauseof the general lack of
knowledge that exists concerning the User Connection Designer I wil l
notattempt to provide a comparison with its successor, but wi l l instead
start frombasicprinciples.Anybody who did get to master the UCDwi l l
bepleasedto know that it is stil lprovidedfor backwardcompatibility.

The DED is a graphical tool that helps you to define Connection and
Commandobjects basedon underlyingdatabases. Oncesucha definition
hasbeencreatedthentheDED object is recognisedasa validdata source
for data-boundcontrols. Sucha definition can includemultipleConnec‑
t ion objects to provide access to numerous databases at different loca‑
tions. Although the technology is built upon ADO, which is itselfbuilt
uponthe highlyflexible OLEDB,the ability to connect to sourcesof data
is limited to relationaldatabases rather than the more diverse forms of
data that OLE DB can provide access to. In the examples that I provide
hereI havechosenSQLServer asthe source of data although it couldjust
aseasily havebeenan Access database. I chose to stick wi thSQL Server
in order to make the point that the Command objects can be based
around stored procedures aswell as straightforward SQL statements.

Defining a DED
As witha l lprojects it is necessaryto planbeforehandwhat data you are
going to need, how best to structure i t , and how you are going to both
storeandretrieveit . In this case wecanfortunately makeuseof the ever‑
usefulpubs database that is installedalong with SQL Server. If you are
more familiar with Access, or Oracle, or whatever, then you sti l l should
beable to follow the discussion.Havingsaidthat,youshouldbeprepared
for minor differences resultingfrom the use of different data sources.

To makea start wi th the DEDyou can either create a new Standard
EXEProject or you can create a Data Project. If this is your first time, I
suggest that you create a Standard EXE Project so that you can see for
yourselfhowto adda DED intoaproject.To set uptheprojectdefinition
select A d d D a t a E n v i r o n m e n t from the Project menu. This action auto‑
matically creates a reference to both the Microsoft Data Environment
and to ADO itself, and consequently you should have a Data Environ‑
ment window pop into existence. Notice,too, that a new category folder
‐ Designers ‐ wil lhaveappeared in the Project window.
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Within this in i t ia l Da taEnv i ronmen t1 instance there also exists a
default Connection object, as yet undefined. To set appropriate values
either right-click the connect ion1 object and select Properties, or just
select it and press the Properties button on the toolbar. This action pre‑
sents a dialog that allows you to choose which of the installed OLE DB
drivers y o u want to use. In this case select the Microsoft OLE DB
Provider for SQL Server. The Next button takes you on to the next tab
page,which is concernedwithestablishingthe actualserver-connection
details. This part of the process is self-explanatory: select a server from
the drop-downl ist , enter log in information, and provide the database
name.The usefulTest Connection buttonallows you to establish imme‑
diately whether the information that you have provided is correct. The
AdvancedandAl l tabs allow for more specific performancetweaks to be
made to the connection profile such as timeouts and packet sizes. Some
of this information is available in the Properties window, asare the set‑
tings for design-timeandruntimeconnectionusernaiiie/passwordpairs,
should you have a need to differentiate them in this way. You can also
renameyour Connectionobject to somethingmoremeaningful,perhaps
to include the name of your server ( i n my case, conGal i leo) .

Add ing Command objects
Having defined the Connection object you can start adding associated
Commandobjects ‐ while ADO itselfdoes notenforcea strict hierarchy
asRDOdid,the DEDdoes imposethis k indof structureamong itsobject
types.To create aCommandobject right-click the Connectionobject and
selectAddCommand,or choose theAddCommandbuttonfromthe tool‑
bar.Asbefore,you thenneedto edit the properties for this object. Within

Figure 1- Data Environment window.

= Form!
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the General tab of this dialogyou can choose to usea table
as a source of data, or you can use a predefined view, a
stored procedure, or you can define your own SQL state‑
ment. As would be hoped, this dialog comes with a SQL

query builder that allows you to dragand drop tables onto a query defi‑
nition. Existingforeign-key relationships are identified and automati‑
cally associated, where appropriate. SQL statements are automatically
created asthe graphical definition proceeds.

Wecan close the que ry bui lder window when we are done. The
remaining tabs on the properties dialog allow for a more complex def‑
in i t ionof the Command object. The Advanced tab allows the lock type
on the data to bespecified (the default is for read-only)and it allowsyou
to specify whether the cursor should exist on the client-side or the
server-side. After the OK button has been pressed the resulting DED
window is shown in Figure1,within which you can see that I havealso
renamedthe command query to the more appropriate c m d T i t l e s .

D r a g a n d d r o p d e s i g n
Once the DED definition has been completed the Command object can
be dragged over to a form and dropped, at which time the realpower of
this technology canbeseen. The formnow contains three boundtext box
fields andthree labels, the latter of which can befreely altered without
messing things up. I’ve also added two navigation buttons. On the
assumption that F o r m ! is still your startup form, invokinga r u n of the
project shouldcause the text fields to be instantlypopulated.The results
canbeseen inFigure2.Theiengthsof the t h r e etextfieldsareexactlyas
the DEDoriginally decided, asare the types of controls chosenfor each
underlyingdata type. These default control types canbealteredfor each
data type by clicking the Options button within the DataEnvironment
window. Figure 3 shows the ADO data type a d D B Ti m e S t a m p being
changed from the default TextBox control to the Date Picker control.
(Investigations by my colleagues at The Mandelbrot Set have revealed
that the DTPicker control supplied with Visual Studio6 is not entirely
millenniumcompliant, sobeware!)Alternatively,performingadragand
drop of aCommandobject with the right-handmouse buttonprovides a
popupmenu at the drop point, allowing you to choose between a data
grid, a hierarchicalflex grid, or the boundcontrols.

The various components within the Data Environmentwindow are
similar to standard Visual Basic controls in that they can have code
associated w i t h them. Double c l ick ing the connection i tem (con ‑
G a l i l e o in my example) displays the code edit window for this object
showing that, in this case, it exposes thefull set of events that you would
normal ly get for aConnection object, namely B e g i n T r a n s C o m p l e t e ,

Figure3- Changing the d e f a u l tVB control for a specific ADO datatype.
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P r i v a t e Sub c m d P r e v _ C l i c k ( )
I f N o t DataEnvironment1.rscmdTit les.BOF Then

DataEnvironment1.rscmdTitles.MovePrevious
E n d  I f

E n d Sub

List ing 1- Prev and Next bu t ton implementations.

Dim e n v As New DataEnvironment1
Dim r s A s New R e c o r d s e t

' Run the q u e r y fi r s t
e n v. c m d Ti t l e s

' G e t a h a n d l e o n t h e r e s u l t s
S e t r s = e n v. r s c m d T i t l e s

' F r e e u p r e s o u r c e s
S e t  r s  =  N o t h i n g
S e t e n v = N o t h i n g

List ing 2- Control l ing when the Command wi l l be fired. ‑

C o m m i t Tr a n s C o m p l e t e , C o n n e c t C o m p l e t e , D i s c o n n e c t , E x e c u t e ‑
C o m p l e t e ,  I n f o M e s s a g e ,  R o l l b a c k T r a n s C o m p l e t e ,  W i l l C o n n e c t ,
and W i l l E x e c u t e . The c m d T i t l e s object displays a similar collection
of events,but interestingly the code object is now called r s c m d T i t l e s
to highlight the fact that we are dealing wi th a R e c o r d s e t object that
has beenspawned from the Command object.

The form in Figure 2 includes the two command buttons that I’ve
addedto navigate throughdata. List ing1shows a minimalist setof code
(ieno error handling,asusual) that illustrates this code-based manipu‑
lation. I’ve included the check for the B o r and EOFconditions to prevent
errors beingraisedfrom any attempts to navigateoff the endof the set.

N o w a d da l i t t l e c o d e
A downside to this draganddrop design is that you don’t haveany con‑
t rol over when the Commandobject wi l l actually fire. If it is bound toa
set of controls on a form, then the Command object wil l fire when the
form is loaded. This won’t always be a problem, but it could be i f , for
example, connection resourcesare tight. Remember that the version of
SQL Server that is supplied with Visual Studio Enterprise Edit ion can
only havea maximumof five connections openat any one time.

The DataEnvironmentobject that you definecanbeusedentirelypro‑
grammatically without the needto draganddrop,andthenyou cancon‑
trolwhen the Commandwi l l befired. L is t ing2shows a simple example
of th is programmatic access. Note that the default behaviour of this
model requires you to makea call to the actual Command object before
you canconnect to the returnedrecordset instance.

The abil ity to drag fields onto a form in order to create bound con‑
trols is perhaps the most memorable part of the DED technology. The
fact that they canbeprogrammaticallymanipulatedmeans that they can
also be used in middle-tiernon-UIcomponents just aseffectively. i.

JonPerkins isafreelance VisualBasicdeveloper andaMicrosoft
CertifiedSolutionDeveloper.He is a contributing authorof Advanced
Microsoft VisualBasic 6 by TheMandelbrot Set,publishedby
MicrosoftPress. Contact h imat www.jonperkins.com.
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Croydon, Surrey CR9 6BB
Tel: 01816817701. Fax:0181-6817702
Contact: www.opentink.co.uk
OpenLink Software isan industry-leading
developeranddeployer ofsecure, high
performancedatabase. connectivity
technology, independentoperating
system, networkprotocolandunderlying
database engine.

PROGRAMMING TOOLS
ZAC CATALOGS
www.InstantSoftware.com
Huge selectionof viswalandinternet
development tools! Complete technical
information, downloadable demos, on-line
orderingandinstanto.n-line delivery. 30
day money-back guarantee.

PUBLISHING
Addison Wesley i-ongman
(Addison-Wesley)
Edinburgh Gate, Harlow
Essex CM20 2JE
Contact: Customer InfoCentre
Tel: 01279 623928 Fax:01279 414130
enq.orders@awl.co.uk
www.awl-he.com/ computing
Awide rangeofbooks onsoftware
development, object-orientedtechnology
andprogramming from authorssuch as
Watts Humphrey, ErichGamma, Fred
Brooks,DonaldKnuthandBjarne
Stroustrup.
AP Professional
24/28 Oval Road, London NW17DX
Contact: Rachel Bridgman
Tel: 0171482 2893 Fax:0171267 0362
app@apuk.co.uk
www.europe.apnet.com/
approfessional
Book publisher on internet
development,programming, PDAs,
softwareagents andmore.Specialists in
Macintoshbooks.
Digital Press
Butterworth-Heinemann, Linacre Hse,
Jordan Hill,Oxford OX28DP
Contact: Sophie Foster,
Product Manager
Tel: 01865 314456 Fax:01865 314572
www.bh.com
sophie.foster@repp.co.uk
LeadingPublisher ofbooksforprofessional
programmers andsoftware engineers.
DigitalPresspublisheshigh-quality, leading
edge booksontopics suchasMicrosoft

Exchange, Windows NTServer, Intranet
Development,MicrosoftSQL Server, Open
VMS, X-WindowSystems, UNIX, Linux,
LotusNotes, Web Servers.

Prentice Hall Europe
Campus 400, Marylands Avenue
Hemel Hempstead, Herts, HP27EZ
Contact: Customer Services
Tel: 01442 881891 Fax:01442
ibd_orders@prenhall.co.uk
Weare thepublisher ofbooksandCD‑
based trainingmaterials in allareas of
computing- anddistribute leadingimprints
suchas QUE andSAMS.

O'Reilly
Sheridan House, NorthWay
Andover, Hants
Tel: 01264 342832 Fax:01264 342761
Contact: Customer Servs Dept
e-mail: itpuk@itps.co.uk
Leading publisher ofbooks forPerl, C++,
UNIX, OpenSystems, Windows NTand
the Internet.

SECURITY PRODUCTS
Aladdin Knowledge
Systems UK Ltd
1William St,Windsor, Berks SL4 1BB
Tel: 01753 622266 Fax:01753
sales@aldn.co.uk www.aks.com
Aladdin is aleadingsupplier ofadvanced
softwaresecurity (HASP)andsmart card
development tools (ASE)for software
developers.

BL Computer Security L t d
101Hendon Lane
Finchley, London N83SH ‐ ‐ ‐ -~ ‑
Tel:0181343 0734 Fax:0181346 2672
bl@blics.co.uk www.blcs.co.uk
Wespecialise indesign and manufactureof
computer security products.Anchol,Lure
Booster,Deadlock(Dongles)a n dC.LA.M.P
Alarms

Data Encryption Systems Ltd
Silver Street House,
Silver St,Taunton, SomersetTA13DL
Contact Roy Davidson(Sales)
Tel: 01823 352357 Fax:01823 352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DESmanufacturessoftwaresecurity
productsdevelopedasasolution to
software piracyandtheft
Rainbow Technologies L t d
4The Forum, Hanworth Lane
Chertsey, Surrey KT169JX
Tel: 01932 579200 Fax:01932 570743
sales@uk.rainbow.com
OnlyRainbowdelivers leadingedge
technology andISOcertifiedquality for
softwareprotection andlicense
management.

Softlok International
Softlok House, 14Bark Street East
Bolton BL12BQ
Tel: 01204 436000 Fax:01204 436025
sales@softlok.com
www.softlok.com
Protectyour future,protectyour software.
Establishedin 1987, Softlok specialises in
softwarepiracy protection.

Superbase Developers Pic
14Regent St, Cambridge CB2 1DB
Tel: 0118 944 8962 Fax:0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
‘Superbase3.2offerspowerfuldata
encryption andanRSA encryption library
with user-definablekey lengthsandbuilt-in
emailsupport for secure communications
and datamanagement.

TRAINING
Brooks Associates
Bismore, Gloucestershire GL6 7DG
Tel: +44 (0)1452 770060

CRaG Systems
178 Bath Road,Thatcham,
Berks RG18 3HJ
Tel: 01635 873670 Fax:01635 868557
exe@cragsystems.co.uk
www.cragsystem.co.uk
CRaGSystemsprovides training and
consultancy forboth Object Orientedand
Structured Analysis andDesignofeither
businessor real-timesystems. Object
Orientedtechniques follow the Unified
ModelingLangyage (UML)andStructured
techniques the Yourdon methodwith
Ward-Mellor real-timeextensions.
Database Programmers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick, Stroud, GL66QQ
Contact Christine Shakespeare
Tel: 01452 814 303 Fax:01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRisaTraining, Consultingand
DevelopmentCompany offeringscheduled,
customised, 1-2-1,on-site education.All
our coursesareb a s e donpractical, hands‑
on exercisesandwe aim to te ach
programmers to develop database
applications inDelphi,VisualBasic,Access,
ClipperandVO.

Learning Tree International L td
Mole Business Park
Leatherhead,Surrey KT227AD
Contact Jan Mott
Tel: 01372 364600 Fax:01372 364611
uksales@learningtree.com
www.learningtree.com
Training for ITProfessionals, Totally
integratedtraining solutions from the
worlds finestindependenttraining
company.
QA Training
Part of QA Group Ltd, Cecily Hill
Castle, Cirencester, Glos GL7 2EF
Contact: Customer ServiceTeam
Tel: 01285 883388 Fax:01285 883399
responsecentre@qatraining.com
www.gatraining.com
QA Trainingis the UK's largest IT training
company with operations worldwide. We
haveunrivalledexperience in technical IT
trainingandcontinue to pioneer the
developmentof new courses.
The Object People Limited
Epsilon House, Chilworth Science Pk
Southampton, S0167NS
Tel:01703 769996 Fax:01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object Peoplehaveaworld-wide
reputation in assistingclients adopt and
makesuccessfulprogress with object
technology.
Valtech Ltd
Corinthian House, St Giles Circus,
279Tottenham Court Rd
LondonW1P 9AA
Tel: +44 (0)171307 2300
Fax:+44 (0) 171307 2301
Web : http://www.valtech.com
training@valtech.com
Valtech isaninternationaltraining and
consultinggroup offeringawide rangeof
courses, to transfer the expertise to
develop newmulti-tiersystems. Valtech
hast r a i n e d5000 people throughout Europe
in 1997, andis recognizedastheEuropean
leader in Object Technology Transfer.

Specialist Intranet|Internet software
distributors. ColdFusionApplication
Server, ColdFusionStudio for rapid
deployment ofdatabasedriven Web
applications. Netscape-award-winning
client, servers anddevelopment tools for
Web, messaging andcrossware
applications.
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InCity
R i s k & I N V E S T M E N T A N A L Y S I S

InC i t y provide dedicated and professional IT ;
services to businesses within the ‘Square Mile’.
Based in the heart of the City, we are able to
respond immediately to ou r clients fo r whom time
is critical. With a wealth of experience in both the
financial markets and IT, we are rapidly expanding
to me e t the increased demand for o u r skills.

We provide an excellent working atmosphere,
comprehensive training, high rewards and r o o m to
breathe, within a fast-growing and challenging
environment.

4

E X P E R I E N C E D D E V E L O P E R S
One area of o u r business that has specific require‑
men t s is Risk and InvestmentAnalysis. In particular
we are looking to develop o u r expertise in C++,

i) Java, SQL and VB 5/6. We are looking fo r highly
‘motivated developers with at least 3years relevant
‘experience.
Competitive salaries +generous benefits.
{
Please post, fax or e-mail your CV to Neil Bowen.You can also
apply via o u r Website: C A R E E Rs @ N C I T Y . C O M

Www. I N C I T Y . C O M

InCity plc, 154 Bishopsgate, London, EC2M 4LN Tel: 0171 247 9005 Fax: 0171 247 9006



In and Around
West Yorkshire

Wehave clients currently seeking the following:

‘ K T P
DELPHI DEVELOPERS Developer/Junior Consultant to develop application interfaces

using Visual BASIC........£25,000 to £30,000 +world wide travel
‘C’/'C++'/UNIX Developer with SQL ability for Internet solutions &
database work £18,000 to £25,000
SQL/Visual BASIC Developers
for database applications
‘C/C++’ Developers for industrial

.-£18,000 to £23,000We need PC programmers to develop hi-tech solutions for our
customers. As key members of the Technical Services Team you will be
involved in developing solutions us i n g the latest technology in automatic
identification. You will have experience ofdeveloping programs to tight & complex commercial development..........£18,000 to £23,000
customer deadlines within an ITenvironment. IBMAssembler (BAL) Programmers

(can include re-training of forgotten skills!)...............0..to £28,000Ideally, you will have 2 years exper ience of us ing Delphi in a Windows
NTenvironment. Knowledge of net working and serial communications
would be an advantage.

Junior Programmer with Visual BASIC or Visual ‘C’ skills for
telephony applications.........£neg + strong career development

The successful applicant will receive an excellent package comprising
of:- competitive salary, 25 days annual holiday and private health
scheme, company pens ion scheme and other benefits.

‘C’/'C++'/Assembly Language
Developers for real time applications £28,000
‘C++/HTML Developers for Internet applications .............£28,000Please apply with full C.V stating your salary expectations to:

Sandie Welsh, Personnel Manager, KTP Ltd, Waltham House,
Riverview Road, Beverley, East Yorkshire HU17 8DY
Closing date: Friday 26th February 1999

Software Development Project Leader
for small Visual BASIC development team ..£26,000 + car
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

INVESTOR IN PEOPLE FM11750
BS EN I SO 9001

Software Design Programmer
Reading £30,000 + benefits

3/4GL Analyst Programmer
£45,000 West London £28,000+benefits

C++ Analyst Programmer
Central London £30,000 + benefits

Senior C++ Developer
Snr Project Programmer/Developer City

£20,000 - £35,000 London £30,000+benefits | T
ing c ompany of softwar

£25-40.000
L i

Te l 0
Fax 0 1 7
Ema i l
Web j a y . om www.haymarket.com
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Application areas include:- Telecoms/Datacoms, Control, Graphics,
Imaging, GIS/Mapping, Space & Aeronautics, Defence, Banking &
Finance, Artificial Intelligence, Internet & Intranet, Office Applications
Development in fact we have clients working on just about anything you
can think of. The only areas wedon’t have much interest in, is the
Commercial Mainframe/IT markets, COBOL etc.

Development environments are concentrated on Windows™ 95/NT, UNIX
& M A C ; software languages are C/C++, Visual C++, V asic, JAVA,
Embedded/ 80x86 - 68K; of real interest is OOD, MFC, TCP/IP, X‑
Windows, OSF/Motif, DSP etc.
Wealways keep a current selection of our positions on the INTER

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

James Hunt. Email: james@ash-associates.com

SH
ssociates

COMPUTER RECRUITMENT CONSULTANTS
F i r s t F l o o r , 3 9 t o 4 1 High St ree t
R i n g w o o d , H a n t s , B H 2 4 1 A D
Email: r e c r u i t @ash-associates.com
TEL: (01425) 475480 F A X : ( 0 1 4 2 5 ) 480807

Telephone
01425 475480

inety f o u r p e r c e n t of candidates
u s i n g C o n n e c t i o n s , i n response t o a
r e c e n t s u r v e y , have successfully been

promised
greater ca reer prospects a n d ,
f u r t h e r m o r e , higher salaries.

N ine o u t of t e n candidates
w e r e m o r e than satisfied w i t h the

aid they

market knowledge of the Connect ions
consultants they worked w i t h .

If y o u ' r e looking for the fast lane past the
slow traffic p h o n e Connec t ions on
01189 893.

Connections Group
i I m s , 2 6 Broad S t r e e t ,

ngham, Be rksh i re RG40 1AB
Fax: 01189 893322

Yo u may also visit us on
www.connectionsgroup.co.uk

C O N N E C T I O N S

j a n u a r y 1 9 9 9
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Our client is a software house focused on developing innovative
messaging & business intelligence software for the worldwide
corporate market. The company was established in May 1996, born
out of its sister company, a market leader in IT solutions for the
global shipping and logistics industries.

Their core product is a packaged tool that sits alongside any OLTP
system looking for business exceptions, like debtors due over a
certain period of time. If any are found, the product sends an
electronic mail out to the relevant users alerting them of the event
that has just occurred, enabling business events to bemonitored by
easily set ‘Alarm Bells’. It is pioneering the concept of automated
messaging.

Our client has a high quality product, supported by a young,
dynamic, creative and experienced team - both technically and
commercially. With offices in both California and Southern England
the future is set for tremendous growth

All positions will offer the opportunities, challenges and the rewards
commensurate with acompany planning to double in size over the
coming months. You will be committed to total quality, excellence
and success at both an individual and company level. You will be
self sufficient and enjoy being a pro-active team member. You excel
in a fast moving, dynamic environment.

he Vacancies

®Developers
Background in Object Oriented development using Visual Basic
plus experience of some of the following:
Com / DCOM, Corba, ActiveX, ASP, Java, Internet related
technologies. You will be aVBGURU and it is unlikely that someone
with less than 2 years commercial experience will besuitable.

Test Manager / QA
Initially ahands on role but you have the desire to grow the role and
the team to keep pace with this demanding function. You will be
tasked with responsibility for internal quality and test issues.

@Technical Author
Ideally proficient using Robohelp otherwise a good knowledge of
another help authoring tool. Experience in producing .hlp, .html
and .pdf files isessential. You will have responsibility for document
rnanagement within the company.

if you wish to join a company proud in their success andproducts
please contact Grant Whelan at your earliest convenience or e-mail

your CVto grant.whelan@esslimited.com.

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



W I N D O W S
V I S U A LC++

3. L/NT/95Beat BASIC
‘C'/C++DELPHI

APPLE
MULTIMEDIA

If you have development or support skills in
any of the above and you a r e looking f o r

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

Logistix

Telephone : 0181 742 3060



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

F o r m o r e i n f o r m a t i o n c o n t a c t S a r a h H o r s l e y 0171 970 4838 Fa jx : 0171 970 4895 E m a i l : sarahh@dotexe.demon.co.uk
T H E 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

Visual Basic Developer
West End £20-30K

Centaur Communications is
s e e k i n g t o fi l l a k e y p o s t f o r a
m a j o r n e w W e b s i te .
You will be a crucial part of a small team
working on a cornerstone of our online 7
strategy. Toos survey

You will need to have a solid programming
back id and id kir ea l e e Let EXE help you t o
Wi fferi t kienviomnentendanoporaananice promote your company
skilled up in bleeding-edge Web
technology. j Take advantage of our Reprint Service for you own
Please g e t in touch : we need you. promotional purposes. We can print up articles
Send your CVto: which mention your company (as they appear in
Danny Sofer the magazine) as separate brochures and leaflets.
The MAD Project We can also add your company information or an
Centaur Communications ___advert; depending on layout e e e

St Giles House
50 Poland Street Please call Kate Adams on 0171 970 4000 for
London W1V 4AX details and costs.
Or drop mea line at dsofer@centaur.co.uk

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

i fe | Ww KN ow 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.

H\
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 [ @ S
TRAINING GUIDE S e o n
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Mi l t on Keynes MK12 5NF

Visual C++ -Telecomms
London Up to £30,000
A small but well-established and
successful software consultancy to the
mobile Telecomms sector require
developers with at least two years of
commercial experience in Visual C + +
MFC. You will be developing tools for
mobile network optimisation and
enhancement.
Ref:JA-101/E

C++ - JAVA - NT - UNIX
London £30,000 + Bens
This is a wide ranging role from
designing solutions, and creating
specifications to writing code. You must
possess skills in C + + , C, Java, HTML,
NT or UNIX, and Coldfusion and be
familiar with Internet and Web
technologies. Working on projects at the
forefront of the Web.
Ref:LP-102/E

Delphi Developers
London Up to £35,000
My client, a major insurance underwriter
has an ongoing requirement for GOOD
Delphi Developers. You must be an
experienced client server developer with
a minimum of 2 years of Delphi. Ideally
as much version 3 as possible, plus
exposure to Sybase or SQL server.
Ref:AR-103/E

MAD FOR IT ‑
Visual Basic
Manchester Upto £32,000
Have you got at least 1 years Visual
Basic programming experience in
addition to Windows NT exposure. Do
you fancy developing & designing GUI
customer support interfaces, for
international client base? Then this is

Ref:CH-104/E

Visual C++ MFC
Cambridge Salary to £36,000
Experienced Visual C + + MFC
developer with at least 3 years
commercial experience in a
development environment is required.
Ideally you will have skills in graphical
application and device driver
development as well as knowledge of
DirectX, ActiveX, COM and OpenGL.
Ref: PG-105/E

3DFX, VOODOO& Glide
Watford £28,000 + Bens
Well known in the fast: growing graphics
market, this company produce the latest
graphics systems inciuding Voodoo II
cards. We are looking for a software
engineer with experience of graphics
technology and device drivers. Good
C+ + or Visual C + + jprogramming skills
for 95/98/NT are essential.
Ref:MD-115/E

Oracle Development
Middlesex £30-50,000 + Ex Bens
One of the 12 most influential
companies in IT. Cutting edge US
software house now require Oracle
developers with a minimum 2 years
gained in commercial clevelopment of
Oracle applications and similar RDBMS.
Degree educated and Major Vendor
experience preferred
Ref:MB-106/E

DIGITAL &/OR DSP
Hayes, Middx £40,000 p.a.
This multimedia company require a
person with a very high technical
aptitude. You will have at least 2 years
Digital knowledge and DSP, including
DSP boards (SHARC, MSDN). Other
useful skills include CAD, Cadstar,
Analogue,’C’ and the competence to be
a senior engineer.
Ref:NB-107/E

JAVA - Expert
London (City) £40,000 upwards
JAVA developer required by this high
level consultancy. You need to be
degree educated and possess excellent
JAVA experience (at least 3 years) along
with JDK and J-Builder. With
development projects on NT & UNIX,
experience of both is required.
Ref : DL-108/E

C ,C++, J++, D e l p h i ,SQL
(Software Engineers)
Fleet,Hants to £35,000
Experienced Software Engineers for a
software house required with a broad mix
of skills to include C/C++, J + + , Delphi,
SQL on Windows NT, Unix (SCO, Solaris,
AIX or Linux preferred). Any Oracle or
SQL Server would be advantageous. If
you have all or some of the above and
want experience on alll!!!
Ref:JS-109/E

Vision
iT Recruitment

Visual C++ Prototyping
Cambridge _ to £30,000 + Bens
A unique opportunity has arisen with a
Scientific Software House to work on a
brand new development, producing
Prototype Visual C + + applications for
an Oracle v8 Database. You need to be
a flexible Team Player with an interest in
working in the very latest technologies.
Ref:ID-110/E

Visual C++/Visual Basic
Nr Tonbridge, Kent to £28,000
Visual C++/Visual Basic, OOD Software
Engineers are required to develop
diagnostic medical products based on
DNA imaging. Good academic
background required with a strong
knowledge of either Visual Basic or
Visual C + + with a strong orientation
towards O/O Design.
Ref:RR-111/E

Weybridge, Surrey
to £37,000 + Benefits

Delphi team leader required to work for
a leading information company. You will
lead a team of developers through the
entire product lifecycle, as well as
upgrading existing systems. You will
have at least 2 years Delphi experience
with 6 months held in a Senior Hands
on Position.
Ref:NN-112/E

Visual Basic
Epsom, Surrey to £25,000 + Bens
Visual Basic developer required to work
for a leading Software Development
house. You will be working with some of
the best Visual Basic developers in the
country and you will be working on
market leading software packages. You
will have at least 6months VB
development experience.
Ref:GR-113/E

Visual C++/JAVA
Watford, Herts to £22,000
Visual C++/Java Developers required
by UK’s leading centre of expertise on
building and construction. You will be a
recent graduate with a degree in an IT
related subject and have either
academic or commercial experience of
Visual C + + and Java.
Ref:JC-114/E

T e l : 01908 319600 F a x : 01908 319638



Freebie of the month
~~ it with flowers’, the old

adage says. Nonsense! ‘Say it
with booze’ wins every time, as
Unify is only too well aware. Not
content with sending us a rather
impressive bottle of distinctly non‑
shabby champagne of reasonable
(1995) vintage to celebrate a prof‑
itable quarter earlier this year, the
bods from Egham have done it again
with a bottle of frankly damn good
bubbly of an even more impressive
vintage ‐ this time all the way back
to 1992.As you can see from the p i c ‑

ture, it even comeswith its own cop‑
per-coloured container, not to beconfused with a certain battery with the
copper-coloured top ‐ this doesn't last anywhere near as long, but then you
can't get blotto on electricity unless you're Marvin the Paranoid Android
or Kryten from Red Dwarf. Or R2D2. Or C3PO.Well, you get the idea. Suf‑
fice it to say that we enjoyed this particular freebie. It may not get to sit in
our trophy cabinet (or wine cellar) like most of its fellows, but nonetheless
it beats the pants off Eau deWindows.

Far beit from-us to solicit bribes, but if you're lookingforfreebie ideas
that will be genuinely popular with journalists, if not our doctors, then
SEND US MORE BOOZE!

Hic. | think | need to go and lie down now.

Blast from the past
ontinuing our series, ‘The Things They Say’, we dug deep into the

ae to bring you further choice nuggetsoffoot-in-mouth gags, this:
time from Cliff Saran ‐ who still holds the tit le ‘EXE’s shortest Editor’
despite stiff competition from the present incumbent (watch i t ! ‐ Ed).
That's height, by the way.

Ss

‘Arguably, the best thing that could happen to Borland would be to become
a c q u i r e db yNovel l . ’‐ Cliff dabbles i n insider dealing, May 1994

‘It all pivots on that sin-bin of programming, the black box... Keeping pro‑
grammers in the dark is a recipe for delivering inefficientapplications that
don't make the best use o f available resou rces . ’ ‐ delivering a sharp rebuke
to all those silly people who like OOP, July 1994

‘So the computer industry has its share of eccentrics butso has every other.
That doesn't mean weare all like that though. If wewere we'dallbebillion‑
aires.'‐Cliff reveals the big secret all those ‘Il made £300,000 in six weeks!’
adverts have been hiding, Sep 1994

‘A well-written program does not needany comments.’ - Jan 1995

‘OOP could well be the right way to proceed. But one thing is certain. C++
is not. ’‐ I'm sorry, what was that he said about comments? Feb 1995

‘Ignoring warnings is rather like driving blindfold. Wecan goonly so far
before wecrash. ’- poignant (and somewhat prophetic) words from Cliff's
last editorial column in April 1995.

_ Next month - something different. And, hopefully,funnier.
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Contract programming 101
‐a glossary
Contractor A gambler who never gets

to shuffle, cut, or deal.
Bid opening A poker game in which

the losing hand wins.
Bid A wild guess carried out to two decimal places.
L o w bidder A contractor who is wondering what he left out.
Engineer's estimate The cost of construction in heaven.
Project manager The conductor of an orchestra in which every

musician is in a different union.
Critical path method A management technique for losing your shirt

under perfect control.
OSHA A protective coating made by half-baking a mix‑

ture of fine print, red tape, split hairs, and baloney
usually applied at random with a shotgun.

Str ike An effort to increase egg production by
strangling the chicken.

Delayed payment A tourniquet applied at the pockets.
Completion date The point at which liquidated damages begin.
Liquidated damages A penalty for failing to achieve the impossible.
Auditers ,People who go in after thewar is lost and

bayonet the wounded.
Lawyers They go in after the auditors and strip the bodies.
Thanks (inevitably) to Dave Dorrell for this one.

And finally
h ehead o f the g o v e r n m e n t ' sY2K bug-solving
council, Action 2000, must be kicking herself

gently in the backside right now after apparently
admitting to The Observer that she thinks people
should stock up on food and other supplies before the
nation's services grind to a halt on January 1,2000. Gwyneth Flower allegedly
said: ‘Anyone sensible would plan for this. Because we don't want to see
p a n i c buying in the weeks leading up to next Christmas, consumers should
think about this in advance.’ We wondered just what the well-prepared soft‑
ware developer might want in his Year 2000 survival kit.

50cans of Jolt would be a good start, we thought. Plusfifty frozen pizzas
‐ not to mention an antique freezer chest (without a controller chip ‐ smart,
huh?) to put them in. Circuit diagrams for the microwave so you can bypass
the logicand a c t i v a t ethemagnetron yourself.A big blanket‐withthe phones,
email and postal service gone, smoke signals will be the obvious choice for
long-distance communica t ion .Then you need anantique Space Invaders or
Defender arcade machine (which is soold it's doubtful real time clocks were
even invented when i twas d e s i g n e d ) .This will b ea handy sideline because
you! can charge the neighbourhood kids £5 atime to come over and play when
all their fancy PlayStations have bombed out. Not to mention a generator to
power all this kit (if you're short of cash by this point you can always rig one
up out of a bicycle and /ots of those little bike-light dynamos, then pay the
neighbourhood kids £4 a time to come over and pedal for an hour, thus still
making aprofit). Then, the ultimate survival tool: acopy ofall three volumes
of Knuth's epic Art of ComputerProgramming.Withouta computer, you won't
need them for coding, but they sure as hell will burn well... a
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C T R L - B R E A K ...The all new adventures o f Verity Stob

One nostril hair,17mm,gray
‘[Microsoft] employees aren't quite the
workaholics they oncewere...Why?
Employees are no longer single. They are
gett ing older (average age now 33) and more
than half are n ow married.’ ‐ TheGuardian

Minutes of the New Products Forward P l ann i ngMeet ing held
01/04/99 in Conference RoomD, ExcelBlock.

Participants:AndyV (VPNewMediaProducts,Chair),BradyL(OS
Development,Minute taker), RandyZ (Chief Programmer NepTune
Project),MickyT (Market ingDivisionSpokesperson),HelenB(Senior
StrategyRep)

AndyV raised the implications of the take-over of Netscape by
AOL.With fullfinancial backing, anOpenSource scheme improving
its corebrowsertechnology by leapsandbounds,anda version5 roll‑
out imminent, i t was surely once more time to take the Netscape
threat seriously.

BradyLconcurredwithmostofwhatAndy said,andconsequently
wouldliketo push for the improvedconcurrency programmingmodel
in thenextbetaof Windows2000.The ideawouldbeto offermuchbet‑
termulti-threadedJVMperformance,while stillretainingtheoption
to offer APIenhancements thatwouldbeMicrosoftproprietary.

It m igh t seema b i t late in the day to beaddressingarchitectural
questions, but flex ib i l i t y was the name of the game. I t was up to
Microsoft to prove that it st i l lheld itsmarket leadershipposition.

AndyVwasnotsurewhereBradyLwas goingwiththis. An archi‑
tectural change at this stagewould surely impact the shippingdate,
and it went without sayingthat this was one shippingdate that they
were not goingto beable to misswithout losingconsumer credibil‑
ity.AndyV said he thought that this po in t was so important that he
hadpreparedadramatic,six-feet ta l l3Dmodelto illustratethedevel‑
opment of the market up to the anticipated launch date, which he
would l ike to show the meeting. AndyV brought in hismodel from
outside the room.

MickyT saidNot on thefloor.
AndyV saidWhat?
MickyT saidDon’t put that thing on the floor. Not unless youare

sure that the SurgeonGeneral has determined that the gold glitter
paintyouhavesprayedonit is 100%safeandnon-toxicwhen ingested
by infants whomay becrawlingaround.

AndyV enquiredwhere in the roomexactlywerethese infantsthat:
required theprotectionof the SurgeonGeneral.

MickyTexplainedthat, althoughthere were no infants in the roorn
at thatmoment,hewas expectingMickyTJunior to bejoining them in
the next few minutes. It was the day of themonththat the babysitter
always hadoff to travel to town to get her facial done, and it was his,
MickyT’s, turn to look after Junior. Heappreciated that this arran ige ‑
mentwas not ideal,but that was the way the cookiehadcrumbled.

AndyV thought that ‘not ideal’ was darn r i g h t . He reminded
MickyT that this was a serious meetingweare t r y i n gto have her’e.In
theabsenceofMickyTJunior, hewouldnow liketo showhiscarefully
constructed3Dsalesmodel.

RandyZopined thatMickyThada point, andthat onecouldnotbe
too careful in these matters. It hadonly beena few weeks since Jen‑
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niferKatharineGhad got the plastic cap of a whiteboard-fr iendly
Wipekleanmarkerpenstuck in herleftear,andit hadtakenthewhole
of the Java development teammaking funny faces and goo-goo-goo
noises to comfort her.

BradyLwonderedperhaps if there was not roomfor themodelon
the table, although it was rather tall.

HelenBexpressed surprise that MickyT Junior was not already
walking. Her youngest, WayneB, who was born she rememberedat
the same time asMickyT Junior, hadbeenwalking for some time. In
fact, next weekend she had thoughtto remove the tra in ing wheels
fromWayneB’s bicycle.

MickyTenquiredhowHelenBhadgot the impressionthatMickyT
Junior was not yet walking. Although it was true that MickyT was
fondof thelateraltransitioningmode,hehadin factbeenwalkingfor
somemonths,aswas provedby this Polaroid.

RandyZsaidAaaaaaaah!
AndyV askedif hewas goingto beallowedto presenthis freaking

sales forecast to the freakingmeetingthat he was freaking chairing,
or was everyone going to sit aroundal l day staring at freaking pho‑
tographs of freakingkids.

BradyLobservedthat, sincesome of usappearedto begettinga l i t ‑
tle heated,perhaps nowwouldbeagood time to havealittlecomfort
break.Hesaidhe’dget in abatchof sodas fromthe nearbykitchen.

MickyTsaidOh God not moreCola.Heemphasisedthat these days
he found it excessively sweetandsticky,andthat itsfizzyness wasbad
for his digestion.

HelenB agreed w i t h MickyT, and said she would not care if she
nevereverdrank anotherCoke in thewholeof her life.Thesedaysshe
carriedaroundwith her in herbaga selectionof herbalteas, a l lnat‑
ura l l y caffeine free, which could conveniently bemade into refresh‑
i ngdrinksby simplyaddingboilingwater.PerhapsMickyTwouldlike
to t r y one? Camomile andNettleflavours were particularly good, in
ther experience, forwater retention,while the FennelandGoodAfter‑
noonandVanilla kindsdidwonders for

AndyV said, loudly, that he hadhadenough. This meetingwould
now come to order. The issue at handwas the renewed threat from
AOL/Netscape. Microsoft hadachieved and retaineddomination in
thesemarketsby anticipatingthis kindof crisis andrespondingto it
in advance, and, and, andwhere the hell did HelenB think she was
goingnow?

HelenBsaid it was Thursday.
AndyV agreed that it was indeedThursday, but felt that by itself

thiswas an inadequateexplanationforhergettingup andwalkingout
of hismeeting.As it happened,hehadplannedthismeetingasan all‑
nighter.He recalledthe good old days when a cabal of programmers
hadgotWindowsworking in protectedmodedur ingone long48-hour
session, fuelled by pizza andCoke. This was the spirit requirednow
to overcomethe renewedNetscapethreat.

RandyZ said it was all ve ry well for AndyV to recall the old days,
but Thursday was Barney the Dinosaur night on CBS, andafter that
hehadpromisedto take thekidsdown to the new rollerskaterama.

MickyT saidGoodpoint about Barney. I ’dbetter go too.
RandyZandHelenBandMickyT then al l left the meeting.
BradyL attempted to l i f t AndyV’s model up onto the table. Bu t it

was too tall,anda piecebrokeoffthetop, anda ceilingpanelfell down.
AndyV commented that That freaking did it andHe didn’t know

why he freakingbothered.
Themeetingwas adjourned. a
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