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Bye bye Borland

6 rueor False?’
askedM aswe

strode down the corridor,
the day after the

* Corel/Borland take‑
over news broke. ‘When
one struggling company

= buys outanother
strugglingcompany, that

makes a “powerhouse”? He
madethe quizshow ‘wrong
answer’ buzzer noise. ‘I don’t
think so.’ Oh dear. Hardpressed
Borlandusers,who have suffered
afair amount over the years,
must nowface yet another
trauma. What are the prospects?

Corel is acompany that
alreadyhasmany similarities
andconnectionswith Borland.
Most obviously it is the last
resting-place of the Borland
Glory Days applications Paradox
andQuattro Pro.(Thus Corel’s
developers are key users of the
notorious BDE,which fact
inclineslong-termBorlandusers
to instant sympathy.)

Bothcompanies hadtheir big
moments of glory in the late
1980s. Corelwas busy grinding
out the first decent drawing tools
for Windows when al l the
allegedly smart money was
portinghalf-heartedMac
versions or, evenworse, wr i t ing
for OS/2. CorelDRAW was
originally one of those feel-good
applications: compact, speedy,
sharp. It was the Turbo Pascalof
vector graphics. True, some
releases havebeen less crisp ‑
the Curse of Version 4struck
witha vengeance ‐ butDRAW is
still the bestof class to this day.

Latterly,bothcompanies
likedjumping on fad-wagons to
escape Windows. Who was it
that demonstrated to
everybody’s satisfaction that
Java wasn’t to betaken
seriously as a system for
developingGUIapplications?
Surely it was Corel, which
ported WordPerfect to Java and
public-spiritedly displayed the
result on its website, sothat
everyone could download it and

EXE m a r c h 2000

marvelat its glutinous slowness.
Evenbefore the current merger,
bothcompanies were looking to
Linux astheir bigchance: Corel
with its own easy-to-install
Linux distribution and Borland
with Linux ports of Delphiand
C++Builder.

However, there is one
important difference between
Corel and Borland. Corel is not
burdened with Borland’s
credibil i ty deficit. Corel bought
WordPerfect after Novell had
gone bananas with i t , when it
was cheap; c / f Borlandand
Ashton Tate. Corel has resisted
the temptation to rename itself
‘Coreprise’. As far as I know,
Corel has never grown a
Stonehenge-shaped hedge at i ts
headquarters. Corel can add
steadiness and sensible,
consistent marketing to
Borland’s undoubtedtechnical
wizardry and, w i th a bi t of luck,
users of Borlandtools wi l l
final ly beable to stop worry ing
about where their next version
is coming from. Wewish the
‘Linux Powerhouse’ the best of
British.

Of safety belts
I was lurking in anonline
Windows development
conference andthe old Cversus
Pascalj ihad broke out. Butwhile
hotheads were quoting Why
Pascalisnot myfavorite
languageand,probably, the
Protocolsof the Eldersof Zion, a
few moreconsidered threads
emerged, includingone
concerningdefault exception
handling.

Tfyou write a bogstandard
MFCapplication andcode a
buttonhandler likethis:
v o i d C Te s t D l g : : O n B u t t o n 1 ( )

{
i n t x = 0 ;
i n t y = 1 / x ; / / O o p s ;

/ / h a v e d i v i d e d b y z e r o

}
when the punter clicks the
button, the program will display
a modaldialogand die.

If you do the equivalent thing
in Delphi:

p r o c e d u r e T F o r m l . B t C l i c k (

Sende r : T O b j e c t );
v a r

x , y : I n t e g e r ;

b e g i n
0;

y w =1 d i v x ; / /  B a n g !

e n d ;
the programcomplains wi th a
similar dialog, but lives. Delphi's
default response to an exception
is to terminate handlingof the
current Windows message,but
to continue running. (I do accept
that MFC can bemadeto behave
like Delphiand vice versa, by the
way. The argument is about
choosinga sensible default for a
GUIapplication whatever tool is
usedto create i t ,not specific
language or l ibrary features.)

Backers of the MFC style
assert that, if an exception
occurs, the best th ing to do is to
endthe application,perhaps
loggingdebugging information.
Delphi-types say that to end an
app and trash the user’s work
because there is aminor coding
error is way over the top - the
reaction is out of proportion
with the problem. Aha, say the
Visual C++ people, but what
about when there is a timer
message involved?We've a l l seen
Delphiapplications running
amok,fi l l ing the screen diagonal
w i thout-of-control modal
dialogs. Notas many times asa
Visual C++ app has trashed
three hours’ work because of a
t iny bug in a field validation
routine of some obscure dialog,
replies the Delphi contingent.

The analogy that clarified the
issue for meactually came from
aC++ proponent. He said: ‘Isn’t
this just l ike the old thing with
seatbelts in a car: everybody
knows somebody whose brother‑
in-law’s mate survived a crash
because he wasn’t wearing a belt
and was thrown clear.’

A fascinating choice of
parallel. When first introduced,
seat belts metwithhugecultural
resistance,with the ‘thrown
clear’ point the centralplank of
the anti-belters’ argument. But
in the event, accidentstatistics

S O A P F L A K E S

since the introductionof safety
belts have shown this argument
to beunmitigated spherical
objects. It turnedout that being
thrown clear hadn’t beensaving
people. In fact beingthrown
against the windscreen hadbeen
the big killer.

Visual C++ users are not
serving their customers well
when they worry about the bad
effects of strapping in app code
with decent exception handling.
Honestly, folks, you aren’t doing
your users any favours by letting
them bethrown clear. All that is
happening is that they are
getting their headsfull of
windscreen glass.

In short, VC++ programmers
shouldjust belt up. ; -)

But what doyou think?

BCNU
As heacrostically announced in
lastmonth’s SoapFlakes, David
Meryhas left the Editorshipof
this magazineafter nearly five
years to take up a position with
the PDA software house
Symbian. A particularly
appropriateemployer for David,
who was browsing the Net down
the pub us inghisPalmPilot,his
mobile and a cordless infra-red
link back in the days when the
restof the worldstil l thought
digitalwatches were a pretty
neat idea.Davidhas beena fierce
and relentless defender of EXE’s
editorial independence, and has
injected the old magwith his
unique sense of humour and
(sorry David)a certain Gallic
style. We would like to thank him
for all his efforts over the years,
andto wish himthe bestof luck
in his future endeavours. |

Will Watts

PS.Hopeto see you at JaCC 2000
in Oxford later this month:as
always t ip top speakers, a
friendly atmosphere, brain food
galore and all at the fractionof
the priceyou can pay fora
dreary Deathby PowerPoint at,
cough, certain lesser bashes.
Check out www.exe.co.uk/jacc/.
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C++Builder 5 BC(before Corel)
The last major Hurrah from Borland CodeGuard is a runtime error‑
before the Corel merger was a new detection system for diagnosing
release of C++Builder. It may only
seem like last month that we got our
hands onC++Builder4,but it'sayear
since borland.com launched with a
new version of the C++ RAD sys‑
tem. Whereas that release majored
onSTL and Corba support, .
gettingtotheWebfasteris $5:°°°.4°° v a r u a m u u r s d g o n ta

memory related resource leaks ‑
t h e r eis monitoring of new, d e l e t e ,
mallocand f ree ‐and there isJust‑
in-Time debugging.

In terms of databases, ADOEx‑
press has complete support for

C R I aseO o m m e n

ker ORB 4.0 i si n c l u d e d .The Enter‑
prise edition includes the Team‑
Source source code control system
familiar to Delphi users (see De/‑
phi, EXE, January 2000).

At the core of the system is ver‑
sion 5.5 of Borland’sC++ nativecode
compiler (BCC), which is now avail‑

a b l efor free download.
System recommenda‑

tions includeaP166proces‑
sor, 64MB of RAM and 388
MB of disk space for a full
installation (the compact
installation is 120 MB for
Standard). It runs on Win‑
dows 2000, 9x and NT4.0.

There are three edi‑
tions: Enterprise, Profes‑
sional and S t a n d a r d .The

the main thrust of version 5, oe
together with the incorpo- =~.
ration of Microsoft tech- rae ed

F “Soe Sonologies such as COM+ ae
and SQL Server 7. = ee

Aswellas XML support Bexar
for the exchange of Web P= Og
data, an InternetExpress a r
feature includes a Web ia
Client PageWizardand the f a g4

Fos | oer aMIDAS PageProducer. A
WebBroker includesASP support ‑
anActive Server ObjectWizard helps
create interactiveserver applications
for ASP-based sites ‐ and aWeb‑
Bridge.The latter allows program‑
ming to a common API for NSAPI,
ISAPIand CGI, in theory protecting
code as standards evolve.

ADO-based access to relational
and non-relational data (such as
email), and in addition to SQL Serv‑
er 7, Oracle8i can be accommodat‑
ed (in Enterprise editions only). For
distributed computing, version 5
allows the building of Corba 2.3‑
compliant servers and theVis iBro ‑

Messaging made easy, the JMS way
‘Decoupleddevelopment’ and built-in scalability is the intention behind
SonicMQ, ProgressSoftware’s 100% Java messagingsystem. Offi ‑
cially launched in Europeat CeBIT, it is JMS (Java Message Service)
1.1compliant, which is partof Sun'sJ2EE platform.A messaginglayer
that takes care of implementationdetails, i t i sdesigned to be plugged
in under the cover of an application with J M S providing a standard‑
ised API. As well as Java, there is support for the use of Act iveX
clients along with C/C++ and Progress 4GL interfaces.

In conjunction w i t h the useof XML (Progresshassubclassed the
standard J M S TextMessage type to include XML messages, a n d a
built- in parser al lows y o u to access the ob jec t s th rough D O M ) ,
Progressis emphasisingthe widespread applicabi l i ty of messaging.

The system maintains an intelligent broker structurethrough which
clients communicate by sending and receiving messages. I t s com ‑
munication layer should save youfrom focussing on (oreven re-invent‑
ing)the plumbing oft h e underlyingnetwork and itscomms protocols.
Such messagingcan occur between the modules of a single system;
it doesn’t have to be between separate machines. It supports guar‑
anteed delivery of messages via ‘durable subscriptions’, which is use‑
fu l for intermittent or mobi leclients. ADevelopercan bedownloaded
f rom the Web and al lows you to build small-scale systems, wi thout
deployment capabilities. It can be layeredonTCP/IP, HTTPor SSL.

SonicMQ handlestwo models of messaging: publish & subscribe
and point to point. It runs on NT and Unix platforms.
w www.sonicmgq.com
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ESPs for new users are
$2,499, $799and $99 respectively. For
a full feature matrix, see the
C + + B u i l d e rWeb page.

The recent practice of including
last-but-one releases of Java and
Delphi has been followed.
w www.borland.com/bcppbuilder|
productinfo/feamatrix]

Linux powerhouse
‘Thecreation of aLinuxpowerhouse’.
This is the stated intention behind
the $2.44bn merger of Corel and
Inprise. Speaking on a webcast to
accompany the announcement,
Corel’s Michael Cowpland spoke of
the i n t e n tt op r o v i d ea‘single source
for Linux’,with a rangeof productiv‑
i ty applications, development tools
and professional services. This won't
preclude any development for Win‑
dows or other major platforms, but
was intended to provide a ‘smooth
transition to Linux’ for up to 55mil‑
lionusers. (He identifiedatotal of 50
million users of Corel tools and 5mil‑
lion usersof Borland’sdevelopment
t o o l s . )The combined organisation
will beknown asCorel ‐ Inprise will
operateas awholly-owned subsidiary
of Corel. Dr Michael Cowpland will
remaina sp r e s i d e n tand CEO,while
Dale Fuller will be appointed as
chairmanof Corel's board.
w www.borland.com
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NuMega DriverStudio 1.5is a suite
of tools for the development of
device drivers for allWindows plat‑
forms, including Windows 2000
(development, debugging, tuning,
testing and deployment). Version
1.5sees code coverage analysis for
kernel mode drivers (inTrueCover‑
age Driver Edition).
www.numega.com

Measurement Studio is a set of
tools for building measurement
applications, involving data acqui‑
sition, analysis and visualisation.
Components include LabWin‑
dows/CVI ( t o o l sfor ANSI C), Com‑
pionentWorks (tools for VB) and a
Visual C++ application wizard and
aset of OO C++ class libraries for
measurement apps. It costs £1,700.
www.ni.com/mstudio/

GemStone has expanded its range
of Java-based appl icat ion server
products. In addition to the Com‑
ponent Edition, the Enterprise Edi‑
t ion and Commerce Automation
Edition there is aGemStone/J Web
Edition, which supports JSP, load
balancing (through pooling of VMs,
servlets, and JDBC connections)
and sharing of HTTPsession state.
www.gemstone.com

The Unify eWave Studio is aWeb
content development environment
that allows you to build Java-based
Web and e-commerce applications.
Using drag and drop there is sup‑
port for JSPs and EJBs and the
automatic generation of JavaScript,
Java and HTML. ForWindows 9x
and NT it is $1,000 per developer.
www.ewavecommerce.com

Macrobot 1.0 is another tool in
Watchfire's line ofWeb tes t ing
products. It records test activities
and automatically generates test
scripts ( J a v a S c r i p toutput i savail‑
able for i n s p e c t i o n ) .V1.0 i s$2,995.
www.watchfire.com



Developer Tools?
Chili!Soft ASP is the Web application
Platform you want on the platform you
need. Chili!Soft ASP isaPlattorm-inde‑
pendent implementation of Active
Server Pages (ASP), the de facto stan‑
dard for Web applications.

The Chili!Soft ASP architecture is ideal‑
ly suited for leveraging your in-house
skills and making developers of every
skill level productive. Plus, ChililSoft
ASP is fully extensible, allowing you to
tie into everything from legacy systems
to the newest Internet standards

Special Introductory Offer
For the month of March 2000 you
will receive 50% discount on your
purchase of Chili!Soft Active
Server Pages for Linux

MICROSOFT
MSDN Pro/Universa £445
MSSQL S e r v e r7+5/10 clients £
Office 2000 Developer
Visual Basic Pre
Visual Basic Enterprise/upgrade
Visua l(
V i sua l¢
Visual InterDev 6
Visual J++ Standard
Visual J
Visual Studi

upgrade

Pro/upgrade
Enterprise/upgrade

Pro/upgrade
Pro/upgrade

Visual Studio Enterprise/up
Visual Sou

Vote: QBS participates in Microsoft Open
License Program (MOLP) which saves y o u

money. Please call for MOLPp r i c i n g .

DELPHI
¢Delphi S / F

ABC
ACT
Active Delive
Advantage Client K
Apiary Dev. S u i t

Apollo S( E S D
Argo : t o D e l p h iU
Asyne Pre
AZSpell
Borland Developer W o r k s h o p
Borland ADO Expre
Borland TeamSou
BoundsChecker for Delphi
CodeRush for Delphi 5 Std’/Pre
Delphi
Delphi 5 ProfessionalUpgr
D e l p h i5
Direct Acces
DNotes
D y n a Z I P Complete 4.0
EasyUpper NEW
Eagle CDK 32bit

sBars Suit
OrgChant

Delphi Pro with source

porter Professional

for Delphi

3.0 f o r Delphi

Standard

Enterprise/Upgr

( + s o u r c e )

Expr
Expre
ExpressQuantumGrid Suite
Fla hfiler
ImageL ib Corporate Suite ( n o doc

mGenWin/MAPI
InfoPower 2000 Std/Pre
List & Label f o r Delph
LMD Tools Std/Pro NEW
MK Query Builder with sc
Muhtilizer S t d ( + s r e )

Muhtilizer P r o(
ODBC Expres:
Office Partner
Orpheu:
PerfectSize/+source
P I MFlash Std/Pro £ 9 9 / 1 4 9
Quick R source/ESD
Raize Components £ 1 4 5

ReACT for Delphi 3/4

ReportBuilder Sid/Pr
TeeChart P r o VCL

p o r t Pro 3 with £79/61

TeeTree
Titan for Btrieve/+ se
Titan for Access ure
Transform Component Expert

HlVCL NEW

YEAR 2000
Cente
Y2KFOX
Year 2000 Detective Pre

WINDOWS TOOLS AND UTILITIES
Addsoft (Upgrades ava i lab le )
Gantt VBX/OCX ( E S D )
Schedule VBX/OCX (ESD)

Apex (Upgrades ava i lab le )
Olectra Chart ActiveX
Olectra Resizer ActiveX
TrueDBGrid Pro 6 VB
True DBInput Pro 6
True DBList Pro 6
True Data Control
TrueDBSuite
True W e b Chart v 6 . 0

Data Dynamics
Active Bar
Active Reports
DynamiCube

Desaware (Upgrades ava i lab le )
ActiveX G a l l i m a u f r y

Spy Works 5 Pro ( i n c l up;
S t o r a g e To o l s OCX
Version Stamper 6 . 0

Farpoint
Button ObjX
Calendar O b j X v2
Input Pro 3/ List Pro
Tab Pro VBX/OCX

Greentree
DataTree/DataMask/DataL ist/DataView
ActiveX Suite
Active Toolbox Standard/Pro
XSha
XGrid v4.0A

NuMega (CompuWare)*
CodeReview Pro
DevPartner VB
D r i v e r A g e n t vi.15
DriverWorks v2.0
FailSafe Pro
TrueTime VB or VC

Pegasus (ImageFX)
CapturePRO
FractalFX VBX
ImagN OCX/DLL
I m a g X p r e s s Pro ActiveX
RivetText

£ 1 8 5

£175/150

£249
£89

rade subs)

SuiteFace
VectorFX 32b i t OCX

Protoview
ActiveX Enterprise Suite
D a t a Explorer 32 bit
DataTable OCX & DLL
InterAct Pro DLL/OCX
ScheduleX
TreeViewX
WinX Lib ra ry

Sheridan
ActiveListBar
ActiveToolbars Plus
ActiveThreed Plus
ActiveTreeView
ActiveSuite £ 3 9 5

Calendar/Designer Widgets £ 8 9 / 8 9

ClassAssist £ 1 9 5

C o m p o n e n t S u i t e (Cal+Data+Des)
Data W i d g e t s OCX/VBX
S p _ A s s i s t

VBAssist
TideStone (Visua l Components)

»rmula One v7 ple/10 user
VideoSoft (Upgrades avai lab le)

VSView/Flexgrid Pro bundle subs

Borland ¢
Borland(
Bor landC+ +Builde
Borland C++Builder 5 EnvUp;
BoundsChecker Pro VC
CC Rider 16
Codebase 6.4
Dart Power TCP Internet Toolkit 16
Dart Power TCP Secure Tool NEW

EXTENDED
Advantage DB NetWare Srv 2 user DK
Advantage DB NetWare Srv 5 user

¢ DB NetWare S r y 25
¢ 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 O D B C Client kit
Advantage A P I Client kit

5/ Developer Suite
Builder 5 Std

5 ProUp;

£ 6 5 0

Advant
Advanta

user

Visit the QBS Website to see the
increasing number of software titles
available v i a electronic download

VS Reports ActiveX
VSVBX/VSOCX
VSView OCX v 6

Utilities - Help Systems
AnswerWorks 3
Doc-To-Help 2000 Std/Pro
ForeHelp4/ Premier 2000
Help Magic ian Pro
Robollelp Office 2000/Upgrade
SOS Help! Info Author

Utilities - Other
Backup Exec
Crescent PDQComm OCX
Crescent QuickPak VB/J
Crystal Repor t s(C R) Pro v7/Upg. £2
CR Pro v7 +subs NEW
CR Pro v7 5 user +subs NEW
C r y s t a l C o m m 32/+ source

£80
£50/80

£205

295/450
£245/440

£169
£595/285

£185

from £380
£125
£138

35/119
£305

£1195
£135/275

Cryptor enc ryp t i on £199
DemoShield 6 3 5 5

Dynamic Update £199
ExtraFax for Lotus Notes Std/Lite £925/495
InstallAnywhere £1275
InstallShield Professional 2000
InstallShield Express
InstallShield for Windows CE
IntelliPRINT for Notes NEW
List & Label for VB
List & Label 16/32 b i t
Norton AntiVirus 2000 1
PC-Install Win
R&R ReportWriter xBase
Shrinker 3.0

s o f t SENTRY
Wise InstallMaker 8
Wise InstallBuilder 8/uper
Wise InstallMaster 8/upgr

Mise
3DGraph ics Tools 16/32 VB/C
ActiveDelivery
Address Rapid Addressing SDK
A e g i sv 3 . 6 1-5 user

£145

from

£285/209
£ 1 6 5

Bas i c Constituents
Chart FX98/Internet edition 2000
DBest Barcodes for Win 16/32
DistKit Software Protection
DotPad NEW
Dream Scripter NEW
D r e a m Collection NEW
E D f o r W i n d o w

E r g o P a c kfor VB, VC++ and Delphi
Erwin/ERX Support and Maint Renewal £ 5 0 0

FAXMan SDK £495
Graphics Server
JBC UI /Scan NEW
LeadT¢
MKS S o u r c e I n t e g r i t y
MKS Toolkit 95/NT
Modem TrialX Developer/Pro
MultiE.dit /Evolve
OLE T o o l s OCX

Photoshop
PVCS Tracker
Report FX 16/32 bit
Sybase SQL
TeeChart Pro 4 ActiveX
TX Text Control OCX

VB Commander
VBCompr
VB Langu:
Visual SlickEdit
Xbase++ / XBTools

£100
from £275

£195

v 3 . 8 £ 1

ProIs Imaging

£440

Anywhere Studio/S user £245/645

DevPartner Studic
Greenleaf(
IP*W
Leadtools Imaging Std/Pro
MSVisual (
MS Visual ¢
TrueDBGrid Pre
T r u e T i m eVisual ¢
VBTrv for Visua l¢

6 . 0 Pro/Enterprise
6 . 0 Pro/Ent Upg

V i sua l¢
Edition

- Look No Further.
WEBINTERNETJAVA
Chili!Soft ASP
ChilitReports 1-10 users
ClipWeb Std/Pro £135,

£330
£ 8 9 5

from £639
£965

199Codebase 6 with Java Docs
Cold Fusion App Svr Pro NT
Cold Fusion Forums
Crescent Internet ToolPak v4
DataTa
Delphi2Java Database Ed,
Distinet Vis Internet Tox olkit 16/32
Drumbeat 2000 E-Commerce Ed
€-BIZ Factory/Enterprise
InstallShield Java Edition v3
InstallFromTheWeb
Instant Basic for Java Std/Pro

¢ Kit ( ICK)
dForTheWeb

£60/390Internet Comme £165

£170
£405/229

£1545/1089

InstallShield Pack
JBuilder 3Pro! up;

JBuilder 3Ent’ up,
JCheck (NuMi
JClass Chart(+ s o u r c e )

JClass Ent Suite/(+source)
lass Field

s Jarmaster NEW
JClass L i veTab le (

£5504 1 5 9 5 )

£1950(8050)
u r c e ) £395 1 5 9 5 )

£395
s o u r c e ) £550 / (1595 )

£130/465
£475

JDesignerPro 5 u s e r / 5 0

JProbe Java Profiler Serverside
JProbe Profiler Serverside Suite
MS Visual J++ Pro
Multilizer Java Standard/Pro £
Neth

£1350

25/250
tellect £ 1 5 0

erTCP Internet Toolkit £ 3 8 9
Protoview JSuite/ ine. source 235 /775

£410
£69/195

Sybase P o w e r ) Enterprise
Visual Café 3Standard/Pro
WinJ Component L ibrary £ 1 3 5

3 1 0TrucTime for Java
VB 2 Java

Web Design & Author
Adobe PageMi l l
Allaire Spectra NEW

ColdFusion Studio

£ 8 9
£ 5 5 0 0

£ 2 7 9
Home Site £ 7 0

Macromedia DreamWe
Macromedia Fireworks
Macromedia Flash £235
MS Fron
NetObjects F
NetObjec
S y m a n t e cVisual Page £ 6 ,

WebHub NEW f r o

NETWORK TOOLS
ARC from £425

Backup Exec fr
Carbon Copy fi
Desktop M a n a g e m e n t Suite
Diskeeper NT Server nf
Diskeeper NT Workstation m £45
Drive I m a g e Std/Pre
Faxt user N E W
IMail £ 7 3 0

£260
£155

¢ 2000 £ 9 9

o n 4 £ 1 8 5

» Fusion f rom £ 1 9 0

serve IT

n £380
m  £ 8 0

f rom £1425

£ 6 5 0

£40/39

Manage Exec 1/5 user
Norton Utilities 2000/NT
NovLib 3.3

N u t s& Bolts
Partition Magic
p c A n y w h e r e
SysTrack
Total Virus Defense

Undelete Server
Undelete Workstation
Vinu

£94

from £245
f rom £ 3 9

WhatsUp / WhatsUp G o l d
WinFax Pro
WinINSTALL
Zetafax

POWERBUILDER
Build

PowerBuilder
PowerTCP Add-on for PowerBuilder

f r o m

Desktop P r e
Enterprise

£ 9 9

QBS Software Limited
Tel: +44 (0)20 8956 8000
Fax: +44 (0)20 8956 8010

www.qbssoftware.com

Borland
Connections

Partner



XMLDeveloper seeks validation
Stilo XMLDeveloper is atool to cre‑
ate, editand validate messages with‑
in the testing stages of XML
application development. Stilo sees
the creation of messaging systems
in XML as underpinning the majori‑
ty of e-commerce systems.

When messagesare created for
testing against an existing schema,
the schema is validated by the tool
and agraphic representationcan be
displayed. Test messagescanbe sub‑
sequently created using XMLDevel‑
oper such that valid XML is
automatically generated, conform‑
ing to the given schema. For multi‑
ple test messages, the tool can
support a cut-and-paste technique
or a ‘forms type’ interface generat‑
edfrom customisable stylesheets.

For the case when there is no
schema, XML Developer creates
well-formed XML messages ‘on the
fly’ and can generate a correspond‑
ing schema definition and view
based upon the single message
instance. This schema ‘prototype’
can subsequently beedited byXML
Developeroranother third-party tool.

For team work, XMLDeveloper
can build test messages from mul‑
tiple parts. It splits workloads
between multipledevelopers bycre‑

Purchase Order

‘Supplier's Code for Buyer
VAT Registratio GB 12123412

ating templates for schema frag‑
ments,which can then be imported
into a larger schema structure.

Interms of error reporting,all the
informationdisplayed iscontext sen‑
sitive‐thetoolwill only display infor‑
mation relevant to the element or
pointat which editing istaking place.
Namespace and Datatype support
enables the inline validation of ele‑
ment content when working with
datatyped schemas.

To accommodate the need to
store and manage messages in a
central repository, such as Visual
S o u r c e S a f e ,the XMLDeveloper API

From XML to B2B

Ele Et Stuctue Corterk Navigate Elment Steam Wedow Hebb

Object Des ign has renamed i tse l f eXcelon, a f te r i t s XML-based
development e n v i r o n m e n t .Thischange hasaccompaniedthe release
of i ts eXcelon B2B Integration Server together wi th some industry‑
specific B2B Industry Frameworks. It reflects a concentration on
business-to-business e-commerce, but the company wi l l s t i l l be
involved in the object databases arena.

Bui lding on eXcelon 2 . 0- w i t h i ts XML development tools - the
B2B Integration Server is a suite for building and deploying specif‑
ically B2B s y s t e m s- where businesses not on ly exchange data bu t
extend internal processes to involve multiple partners.

The server includesa B2BTranslator which managesthe various
manifestationsof XML (cXML, BizTalk,e tc )and a BusinessProcess
Workflow engine, for the specification of the processes to be
observed,eg ‘When manufacturing beginsan acknowledgement wil l
be sent’. Also, an EnterpriseApplication Integration module sup ‑
ports over 80kinds of data fo rma t t i ng translations.

The company believesXML hasbecomethe lingua franca of B2B
commerce and has created an XML resource centre on i t s website
wi th articles, FAQsand other XML-related links.

Typical installationsof B2B Integration Serverstart from$80,000.
w www.exceloncorp.com/xml_resources|

E X E m a r c h 2 0 0 0

allows you to ‘plug-in’ aDLL con‑
taining the interface to a specific
repository.

For Windows 9x and NT, Stilo
XML Developer costs £250 per sin‑
gle-user.

According to Neil Hutson,
BizTalk Applications Architect for
Microsoft EMEA: ‘Stilo XML Devel‑
oper fills a gap in the software tools
market and addresses an essential
part of theXML development process
by automatically creating and vali‑
dating conformant XML within the
testing stages.’
w www.stilo.com|xmideveloper.htm

A soapy ORB
As well as providing XML access
to Corba-based apps through the
Simple Object Access Protocol
(SOAP) inWindows DNA 2000, the
main features of Rogue Wave's
Nouveau 2.0 include support for
Linux, full integration with the lat‑
est version of Rogue Wave's
libraries (Standard C++ Library,
Threads.h++ and Tools.h++ Pro‑
fessional), and a scalable Corba
event service for asynchronous
communication.

There is support for the Corba
object-by-value (OBV) custom
value type,which provides you with
the a b i l i t yt opass objects b yvalue
and more easily distribute complex
data structures. Available for Win‑
dows immediately.
w www.roguewave.com

N E W S

Software AG has announced a
wide-ranging architecture for XML‑
based a p p l i c a t i o n s .The X-Studio
component will be a general inte‑
gration of third-party XML tools:
schema editors, stylesheet proces‑
sors, and a nIDE.X - M a c h i n eand X ‑
Node components are currently
available as part of Tamino, Soft‑
ware AG's information server. It's
dueto becompleted later in the year.
w www.softwareag.com

InstallFromTheWeb 3.1 features
a new interface that is consistent
with that for InstallShield Profes‑
sional 6. ForWeb-enabled installa‑
t ions, this allows the entire
download and installation c y c l eto
appear as one process. It costs £490
(upgrades £244).
www. installshield.com

InstallShield Java Edition 3.0is a
new version of the cross-platform
instal lat ion system. Java applica‑
tions can beinstalledwithout requir‑
ing a pre-existing JVM on the
end-users machine. Installationcan
take place ‐ to any specified JVM
‐ in one step. There is enhanced
deployment to Solaris. Version 3.0
will beavailable for £490.
www.installshield.com|javal

KL Group has updated its JClass
Java componentlibraries.V4.0.1has
IDE integration for VisualAge for
Java2,platformsupport for IRIXand
Linux and ful l JDK 1.1 support in
JClass PageLayout.Pricing starts
from £391 for JClass JarMaster.
www.programmers.co.uk

The Delphi profiler ProDelphi has
been updatedto version 7.3.As well
as acouple of bug fixes, the profes‑
sional version can now track 16,000
methods (from 10,000 before) and
there is enhancedaccuracy for nest‑
ed procedures on Intel processors.
A Professional version costs $49.
www.hp.europe.de/prodelphi]





The future is not as scary as it used to be.
The future hasn’t been written yet. That’s
up to you. And it starts here with Windows
DNA.A blueprint that not only works with
any system, but evolves with it. Letting you
build Internet applications faster and easier
than ever before. Suddenly, the future

doesn't seem quite so al ien. For more
details visit www.microsoft.com/uk/dna

Where do you want to gotoday?®

(©2000 Microsoft Corporation lightsreserved.Microsoft,The Microsoft Logo,Windows and "Where doyou want to gotoday” are registered trademarks and/or trademarks ofthe Microsoft Corporation in the USand/or other counties.
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Too thin, too bad
For once, a development in IT has not been eagerly seized by al l concerned. Instead, it has

faded quiet ly away. Jules invest igatesTh in Clients.

| n the days before computers ,
when office workers had no

more than a typewri ter and
an adding machine, the task of
office maintenance was much
easier. Machineswent wrong, the
worker would be docked half a
day’s wages for the breakageand
the machine would be replaced
wi th an identical model. Can
you imagine the maintenance
nightmare if one person’sadding
machine looked l ike a coffee
dispenser and the next one
looked like a scale model of the
Cut ty Sark?

That’s precisely the problem
facing every IT manager today.
Employees need computers on
their desks to dotheir jobs. On
the other hand, not since the
inventionof television hassuch
a thoroughly time-wasting
device been seen. Users fiddle
with their desktop settings,
changing the appearance of
every singlecontrol. Every
machine makes different
noises. Every machine has
different bits of junk ly ing
around on the desktop, and
everymachine has different
shortcuts. By gentle fiddling
wi th everything available, users
eventually personalise their
machines to such an extent that
nobody else can even find the
start menu.

That in itselfwouldn’t beso
bad, if only the machines
weren't soflaky. Every time the
hard disk fills up, i ts back
broken by yet another
pornographic picture fo r the
ro l l i ng screensaver or another
mammoth mailattachment
which is about to beforwarded
to the recipient's entire contact
l ist,every time someone
installs yet another dodgy copy

12

of Leisure Suit L a r r y in the
Worldof the OfficePar ty and
thus releases the same old virus
onto the network, and every
time someone tries to merge
their personaladdress book
with the indigenous Outlook
file, an engineer gets called.
The engineer is faced with a
series of cryptic clues of mind‑
numbingcomplexity (‘The
Mayfly is the wastebasket - it’s
obvious! What do you mean,
you can’t see it? It’s the thin
spidery thing that gets
squashed when you put a
document on it . ’ ) before he can
begin the task of cleaning up a
machine that is kaput only
because of the incessant and
inane fiddling of the user.

Why do machines go wrong?
The people who sell the
machines will tell you: it’s
because users fiddle. After all,
the machines were fine when
you bought them, weren’t they?
If you want to stop machines
from going wrong, you've got to
stop the users from fiddling
wi th them. Sun, in particular,
showed us how; boot into a
single office application instead
of a task bar, and don’t permit
any changes to be made to the
profile settings of the machines.
Removefloppy drives and CD
drives from the workstations
(because holes let viruses in) .

They called the idea ‘Thin
Clients’ and they trumpeted it
as the next big idea. In essence,
they madea stripped-down
diskless PCthat remote-booted
intoa browser, and connected it
to an intranet wi th a l l the data
and all the key software
runningon the servers. It meant
you had to invest in a complete
new infrastructure (based, of

course, on Java), but you got
fiddle-proof machines. A few
companies were wooed by the
idea and I saw a couple of sites
where diskless workstations
(described as Thin Clients) were
r u n n i n g DOS programs.

Nobody seems to have made
the point, while the trumpet ing
was going on, that this wasn’t a
new idea at all. Mainframes,
which timeshared between
multiple dumb terminals have
been in use probably since the
fifties (and certainly since the
sixties). Read ‘Server’ for
‘Mainframe’ andyou know
pretty much al l there is to know
about Thin Clients.

Machines used to bebuilt
like this because computers
were very much more expensive
than terminals, and the
disadvantages were dwarfed by
the economics. Since the
deployment of the PC, users no
longer get left in the lurch when
the mainframe throws a wobbly,
three people doing something at
once no longer reduces
everyone to ten minute
transaction cycles, and whole
buildings are no longer blacked
out by a cabling fault. The PC
has shown us a l l what
interaction is really about, and
even one-second response times
are too much when the response
is to a keystroke madewhile
typinga letter.

What Sun claimed was the
Next B igThing was actually a
very old, and very bad idea
dressed up in new clothes. What
Sun was bett ing on was that
managers, who really did have
the maintenance problems
depicted in the nightmarish
publicity, wouldbeso impressed
by the words ‘Next BigThing’

on the packaging that they
wouldn't look at the product
unt i l they’d spent al l their
money. It’s worked before for
other computer companies, and
it’s been working in other
industries for years .

In fact, Thin Clients didn’t
really take off, and (as far as I
can tell, because such policies
are rarely covered in press
releases) the Next B ig Idea is
beingallowed to slide gently
into the oblivion it deserves. I
guess, one sucker beingborn
every minute is not sufficient
to dilute the explosively‑
growing pool of computer
repairers, who are either smart
enough to spot a solution in
search of a problem or else can
spot an idea that ( i t claims) wi l l
put them out of work en masse.

Sun’s other problem was that
it pitched to the wrong market.
They are claiming that a bag of
their technologies w i l l invent
away a whole industry - that of
mendingcomputers. The
industry has no intentionof
being invented away ‐ there’s
loads of good livelihoods in it.
Also, while the idea of
mainframes might not be new,
the proposal to throw away a l l
your PCs and revert to Sun’s
version of the Stone Age is
pretty radical. As a bunch, IT
managers are far from radical.

So,Thin Clients was an out
of date idea targeted at the very
group who wanted it least. It’s
hardly surprising it didn’t work.
What amazes me is that anyone
took it seriously atthetime.

Jules is a programmer, writer
andhardwaredesigner. You can
call him on 01707 662698or email
mayhem@jules.cix.co.uk.
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A COOL range?
Dear Sir,
IhavebeenusingSterling’s
Cool:Plex development tool for
about 18months now (having
previously usedCool:2E for
severalyears before).

The part of I a nMurphy’s
article (A Sterlingrange,EXE,
January 2000) regarding
Cool:Plex struck me as being
very superficial.

Hefails to pointout that the
client will only run in a Windows
environment as it is heavily
dependent uponAPI calls. Client
functions canonly begenerated
in Visual C++ or VisualJ++
(pureJava canonly be generated
for server functions). There is no
Unix/Linux support.

The development
environment is totally unlike
most other products.The screen
design tool is archaic andnot
what peoplehavecome to expect
from a Windows tool.

Understandingwhat is going
on in a Cool:Plex program can be
very difficult. There at least three
interlinkedways of defining or
programminga function (triples,
pseudo code andmeta code, not
to mention the complexities of
multiple inheritance)and it is
notpossible to see the effects of
allof them at the same time so
debugging is a nightmare. Of
course, there is a whole new
vocabulary of jargon to learn-a
lotof which is borrowedfrom
other creeds andusedto mean
somethingtotally different.

There are alarge numberof
companies out there whichuse
Cool:2E (formerly Synon/2E),a
code generatingtool for AS400.
One of the mainsellingpoints of
Cool:Plex is that Cool:2E projects.
canbemigrated to the new
environment andvoila!you have
aWindows client/server
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application capable of being
generated to runon several
platforms.This is not really true.
The migrationfrom procedural
to event-drivenprocessingis not
an easy one and most companies
have usedSterling’s consultants
to helpor do it for them.

There are few major
developments around the world
that use this tool. Many that have
tried it havefailed. The learning
curve is very, very steep and even
the ex-Sterlingprofessionals that
I work with cannot anywhere
nearmatchthe productivity that
other tools provide.

Sterling’s website is the only
place you wil l find any evidence
that there are other Cool:Plex
users out there (unl ike the
hundreds of VB/Delphi/etc
sites). Ididfind one other site but
it has notbeenmaintainedfor
years andhadlitt le of interest.

Fromthis you may glean that
Tamnota fan of Cool:Plex, but
that aside I think it would have
beenuseful if IanMurphy had
donea littlemoreresearch. In
my opinion Cool:Plex is a nice
idea very badly implemented.
RogerMial l
RogerMiall@freenet.co.uk

Software rental
Dear Sir,
I was very interestedto readthe
Mayhemon software rental in
the Dember 1999issue. The day
after reading it I got a letter from
Interleaf.Wehavebeenusing
Interleaffor our end-user
manuals for nearly 8years now,
progressingthrough versions 4,
5,6and 7,alwayspayingsoftware
maintenance.

The letter informedusthat
Interleafhas releaseda new
product called Quicksilver,
which appears to beInterleaf7
with the ability to publish as
XML. It looks goodon paper,but
that’s not the point...

They’ve also announced that
Quicksilver wi l l only beavailable
on software leasing,no licences
in perpetuity. A l l ongoing
development of previous
products has stopped, there wi l l
never beany new versions of
them, althoughwe can continue
buyingsoftware maintenanceat
10% discount(!) for bugfixes.

Sowe’re caught between the
devil andthe deep blue sea, we
either loseownership of 8years
of documentationdevelopment
or we stick to usingoutdated
tools. What a shoddy way these
people treat their customers.

If anyone has experience of
porting large Interleaf
documentationproducts to any
other packages we'd be very
interested to hear.
RichardJackson
TechnicalManager
RadiometrieLimited

Interleafreplies: The
majo r i t y o f our 2 mi l l ion
customers use ou r product to
generate content cr i t ical to
their organisations. In
response to the demand to
move f rompaper to the Web,
we recently released
QuickSilver, a high-endX M L
Author ing tool that i s fu l l y
compatible w i t h In ter leaf 7
and our new v e r y successful
BladeRunner X M L content
management suite.

Unlikeou r competitors,
who normally charge an
additional licencefee for this
type of layeredapplication, we
choose to offer this free of
charge to ou r loya lcustomers.
The offer is to convert t o a
subscription contract fo r no
extra cost. This provides fo r

W e w e l c o m e s h o r t l e t t e r s o n a n y s u b j e c t r e l e v a n t t o s o f t w a r e
d e v e l o p m e n t . P l e a s e w r i t e t o : T h e E d i t o r , E X E M a g a z i n e ,
S t . Giles H o u s e , 5 0 P o l a n d S t r e e t , L o n d o n W1V 4 A X ,
o r e m a i l e d i t o r i a l @ e x e . c o . u k . L e t t e r s m a y b e e d i t e d .

the new QuickSilver licenceas
wel l ascontinued suppor t on
exist ing perpetua l licences. As
is standard pract ice in the
software indust ry we also
announced that previous
versions w i l l no longer be
supported nex t year.

We feel this is a v e r y
generous proposit ion and in
the US over 90% of ou r
customers have taken this u p .
Jeremy Sindall , VPEurope
Interleaf

Stob is a snob
Dear Sir,
I wouldjust l iketo point out what
a total wasteof space the
January Stob was (13ways to
loathe VB). Are her comments
‘for real’ or is shejust havinga
C++ Snob’s popat a language she
is clearly not qualified to
comment on.

[ M rDaymondpoints out that
VB supports 32-bit longsas well
as 16-bit integers, andthat Ms
Stob’s difficulty with checkboxes
is causedby theirdefaultproperty
having integer type -Ed ]

Apologies if Isound sarcastic,
but languages should be looked
at objectively for thejob they are
intended. Forsure C++ etc can do
things that VB can not, but there
are also a lotof times when VB
cando the job many times faster.
PaulDaymond
VBDevelopmentManager
InfrasoftLimited

Dear Sir,
[January’sStobwas] really weak.
Readhelpand stop wr i t i ng ‘argh
it sucks becauseI don’t know
howto use i t ’ articles.
UrmoRae
urmo@mindworks.ee

We've hada l o t of heartfelt
email about this i tem. Despite
Messrs Daymond& Rae, Stob
apologists outnumber
detractors about 3:1‐-Ed.
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New and improved features
in Version 8 include

Whether you w a n t to
produce a simple script

W i n d o w s C ESuppor
without w r i t i n g code or
create fully customized,

highly sophisticated Ceaditts nha
s e r - D e fi r

installs tailored to your
to Runtim

exact requirements, there Raby i n c o m e s

is anew Wise Solutions Check the
QBS S o f t w

product j u s t for you!

Install 8.0 * Install

>
WWW.WISESOLUTIONS.COM

Install Master 8.0

The best value-for-money
report component for Delphi £79

QuickReport f o r Delphi is a t i g h t l y int ed visual
report ing too l , that code control o v e r
y o u r repor ts . Featur
Banded report generator, u s i n g the Delphi form designer as
the report designing e n v i r o n m e n t

Event handlers can be attached to virtually any part of
report generation to g i v e you control of the finished report
Powerful on-screen prev iew, including prev iew component
to create your own prev iew forms. Reports can even be
previewed from within the Delphi IDE
Create reports from tables and quer i es , i n addition to arrays,
lists, text files o r any source you can imag ine

Powerful master/detail functions with unlimited levels and
unlimited detail tables at the same level
Create mailing labels and multi column reports
Automatic p r i n t i n g of thumbnails
Print labels, database fields, calculations, memo fields,
pictures, i c o n s and shapes
Can be compiled to work without any dataawareness at all,
working on purchase without the BDE
Use any Windows font, s i z e , style and color
Reports can be saved to file for later viewing or pr in t ing

Portrait or Landscape pr in t ing of reports
Build in support for cus tom paper s i z e s

On line help file describing methods, properties and events

‐uSoft AS| QuickReport site licence: £512

ops
QBS Software Limited

020 8956 8000

Ik

(MESSE C e r t i fi e d )

‘Solution Provider

ROBOHELP.
Office

Adelle ilyb a l i
features that have been d e s i g n e dto take your Help
anddocumentation to the next levelwhile making
it easier and faster. I t 's a breakthrough release!

H e l p Authoring is Easy w i t h RoboHELP
RoboHELP Office 2000 provides a powerful WYSIWYG
environment for authoring new content and converts
existing documentation to a Help project in minutes.
Add functionality like multimedia, graphics, links to the
Web, live HTML content, j u m p s , popups, related topics
buttons, and much more ‐ all with point-and-click and
drag-and-drop ease.

Al l  From a
S i n g l e  S o u r c e :

HTML Help

NEW! JavaHelp

Cross-Platform
RoboHELP Office 2000

Help Systems p h o s

Printed
Documentation

Su rt for
Microsof t Word
95, 97 & 2000 Call for P’ Upgrades availab!

BLUE SKY SOFTWARE
w.blue‑

E SKY SOFTW HAaZeOm Smaemies
N OVER 40 INDL

oftware.comZ m e

from £1 90*
Code Fusion provides the tools for quickly and easily building the fastest applications
possible. This complete Linux IDE features C, C++, and Java tools, p r o j e c t manager,
ed i to r, graphical browsers and graphical debugger, to enhance developer productivity
and reduce software product time-to-market.

£50*from
An open-source C and C++ development kit. You get the GNUPro ANSI/ISO C
compiler, the GNUPro ANSI tracking C++ compiler, and a range of additional tools
and util it ies, including the GNU assembler (gas), GNU linker (Id), standard ANSI and
math libraries (newlib: l ibm, libc), and binary utilities (binutils).

Point Source-Navigator at your source files and watch it automatically build an
optimised database of structured information about your software project .
Understand your p r o j e c t in record t i m e by navigating through the p r o j e c t database
visually, from a large-scale o v e r v i e w to a mic roscop i c v i e w and back. Change your
source files i n just the right place t o effect the r e v i s i o n s you need.

w w w . a q b s s o f t w a r e . c o m
Prices Next Day Delivery

90 Days Tech Support
@ m i t h i @ r s Catalogue

100’s of products
ofLZ°

Call for yours today



Windows 2000 has finally;made the

transition f r om a beta product in to

Microsoft's premier operating

system. Jon Perkins has had a look

at the finished version...

nd so Microsoft has fina l l y completedi t s biggest ever under‑
t a k i n g and Windows 2000 (W2K) is h i p operating

platform. The u l t vet r a i n i ng e x e r c i s e f o r the
worldwide commun i t y of developers who wi l l target t h i p l a t f o r m ,

and the pro: of a whole host of product upgrades to go along
with i t . For this article I have removedmy Visual Basic hat and w i l l
be discussing some of the wider s that are relevant to a l l devel‑
opers. I ’d l i ke to start by rev iew ing some of the general features o f

the W2K product s *1] then move on to have a closer look at a few
of the most impor tan t technolog ould
sider before wo r k i n g w i th this architectur

F r om the day that Windows 95emerged it has been a battle for
Windows NT to keep up in two key a While NT has alwa.
been a more robust and, arguably, enterprise-oriented operating

em it has lacked features that i ts lower-ended s ib l i ng has had
f r om day one. I n 1995 M

s and concepts you

osoft found itself in the uncomfortable
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position of having the more powerful desktop shell available only
on its low-end operating system, whereas the old Program Man‑
ager shell s t i l l sat on i ts high-end, premier operating system, Win‑
dows NT 3.51. A year later, Windows NT 4 (known at the time as
the Shell UpdateRelease) was made available and the most obvi‑
ous shortcoming had been overcome. The second most serious
sho r t com ing , p l u g and play, has on l y n o w been overcome af ter
another four years of development.

W2K fami l y
W2K w i l l ship in four different versions:
Professional : The standard desktop edition for users, which sup‑
ports up to two processors and 4 GB of memory.
Server: The basic server edition, which supports four processors
and 4 GB of memory. It provides file, p r in t , intranet and network‑
i ng services.
Advanced Server: As the Server edition, but i t supports 8 proces‑
sors and 8 GB of memory. It also offers two-node failover and 32‑
node network load balancing.
Data Center Server: Delivery date is st i l l to be announced at the
time of wr i t ing. As pe rAdvanced Server edition, bu t i t w i l l support
up to 32processors and 64GB of memory. It also offers a cascading
failover amongfour nodes.This is Microsoft’s high-endproduct for
enterprise servers that need to support intensive online transac‑
tion processing (OLTP) services.

Key features
W2K introduces soma n y new features that i t ’s difficult to know
which to include in an introductory article. However, the key fea‑
tures as I see them are:

Ins ta l la t ion : Windows fina l l y understands the FAT32 parti‑
t i o n i n g scheme introduced by Windows 95SR2. The goodnews
here is that you can make up a boot disk from Windows 95SR2 or
Windows 98 and format the hard disk on you r target machine to
be greater than 2 GB. Previous versions of Windows NT would
have refusedto install onto such a par t i t i onand soboot partit ions
were generally confined to being 2GB in size. Therefore, if you’ve
got amachinewith a single 9GBdisk, then you canalso havea sin‑
gle 9 GB C: drive if y ou want. However, it real ly is a good idea to
have your boot part i t ion separate f rom your data. Service pack 4
of WindowsNT 4 was notorious fo r fa i l i ng halfway through the
update of the core system files, leaving an unbootable machine. I
know of people who kept application data on their boot part i t ion
(under NTFS) that fe l l foul of this and lost i t . Ei therway, the choice
is there now.

When you install the server edition there is only somuch that
you can dofrom the installation dialogs, although this isn’t imme‑
diately obvious. For instance, under NT4 you could specify that a
server would bea domain controller. With W2K you must complete
the basic installation of the operatingsystem.Only after your first
proper local log in are you presentedwi th a wizard application that
allows y o u to set up additional components and services. In the
case of the domain controller example,this is rea l ly dependent
upon Active Directory services being installed after which you can
specify the kind of role that the serverw i l l take in the network.

Related to the theme of installation is that of service packs, an
area of previous cr i t ic ism that Microsoft hasalso addressed in this
release. Despite the level of service packsavailable for NT 4 reach‑
i n g 6a, the generally available install disk only included the ser‑
vice pack 1 level fixes. Once th is had been installed it was then
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necessary to subsequently apply the latest service pack, mak ing
the whole operation take longer. Now, thanks to a process known
as service pack slipstreaming, it w i l l be possible to create a new
W2K installation k i t that contains both the latest service pack and
any subsequent hot fixes that m igh t be available.

Disk/filesystem: NTFS has been the subject of much improve‑
ment. The concept o f disk par t i t i ons is be ing replaced w i t h a new
concept called dynamic volumes. As the name implies, this is an
operation whereby a raw area of physical disk can be added to an
exist ing volume dynamical ly ( ie wi thout the need fo r a reboot).
W2K wi l l continue to support partition-based disks, but as of now
they are considered to be legacy configurations. Under the previ‑
ous disk part i t ion ingmechanism it was possible to haveup to 4par‑
titions residingw i th in a single physical disk, but now this opt ion
is completely configurable.

For notebook users, a v e r y useful n e w feature is the loca l
caching of network data. This is a significant improvement to the
My Briefcaseconcept in the way that copies of network files canbe
stored locally for you to use on the move.To make it work you right‑
click on a network fi le or folder w i th in the Windows Explorer and
select the MakeAvailable Offline option. The neat th ing about this
is that files and folders st i l l appear to be in the same place, ie on
the network. For example, if y o u r F: drive is a network resource,
then you would st i l l see the F: drive when you are unplugged from
the network, andyouw i l l beable to see andwork w i th any files that
you had previously markedto beavailable. Then, when you recon‑
nect to the network, an automatic synchronisat ion takes place,
although quite correctly you are asked to decide how you want to
play it if both the offline and online copies have each beenupdated
since the previous synchronisation.

Windows F i l e Protection: Microsoft has become muchmore
protective of the core system files that make up Windows. System
files are now marked as ‘super-hidden’ andefforts are made to stop
you tampering w i th them. For example, i f y ou click on the Winnt
folder w i th in the Windows Explorer, then no files are in i t i a l l y dis‑
played and you are presented with a rather blunt message:

T h i s f o l d e r c o n t a i n s fi l e s t h a t k e e p y o u r s y s t e m

w o r k i n g p r o p e r l y . T h e r e i s n o n e e d t o m o d i f y i t s
c o n t e n t s .

There are also safeguards in place to prevent you from accidentally
deletingcore files ‐-Microsoft claims that you could delete a l l the
files on your hard d isk and the machine would st i l l boot, bu t I
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strongly suggest that you don’t t r y this at home. Windows is also
ve r y concerned about certain files being overwr i t ten; Microsof t
has identified around 2,600 files that are crucial to the smooth run‑
n i ng of the fu l l package and refers to them as Windows Protected
Files. Abackground task called the System FileProtection service
checks whether any of the protected files have been replaced and,
i f so, takes steps to restore the original .

Server features: When the Windows NTOpt ion Pack was made
available for free amember of the Microsoft UK team expressed
the opin ion that th is new bundle of software real ly should have
pushed up the name of the under ly ing operating system to Win‑
dows NT 4.5. I th ink he had a point . The key components of the
Opt ion Pack were Microsoft Transaction Server (MTS), Internet
Informat ion Server (IIS), Certificate Server and Message Queue
Server (MSMQ). Now a l l of these features are available asan inte‑
gra l par t of the W2KServer family, w i th some aspects included in
W2K Professional too.

I IS 5.0 continues i ts rather rap id evolution. This t ime ease of
administration was an obvious point of focus for the development
team. There are newwizards that are specifically targeted towards
the more difficult tasks, most no tab ly for the creation of certifi‑
cates. Also new is HTTPcompression, which as the name suggests
reduces the size of textual data being sent down the line. In order
for th is to work, the receiving browser must be able to handle a
compressed HTTP stream (IE4 and IE5 can, as can Netscape Navi‑
gator 4). The downside is that it does add sl ight ly to the loadon the
processor, bu t as the ma in bottleneck is usual ly the speed of the
data connection it is l i ke l y to be beneficia l on m a n y newer
machines.

Windows D r i v e rModel: As par t of the continuingdrive to con‑
verge the NT platformand the Windows 98family, theWindows Dri‑
ver Model (WDM) has been adopted to ease the load on the poo r
device dr iver wr i ters (see WDM - a better class of device dr iver,
EXE, January 1999). W2K and Windows 98use the same drivers to
control hardware, thereby reducing the burden on hardwareman‑
ufacturers.

To make things easier st i l l , Microsoft has redesigned the over‑
a l l model. Prev ious ly each dr ive r had to be wr i t t en f rom
scratch, al though templates were made available w i th in the DDK
to get things started. In W2K, Microsoft has split the concept of a
device into two halves.One ha l f provides the general functional‑
i t y that the class of dr iver provides, such as an audio class that
covers sound cards. Microsoft has wr i t ten class drivers that pro ‑
vide the high-level features common to the devices in question. It
is then up to the hardware manufacturer to wr i te a min id r i ve r
that provides the specific funct ional i ty that addresses the needs
of i ts own equipment .

Dr iver developers w i l l be pleased to learn that the new sample
DDK code - f rom which start ing point many drivers do get written
~ is fina l ly a realistic representation of how a professionally wri t‑
ten driver should be coded.

P owe r management : W2K incorporates a power management
f a c i l i t y tha t features several levels of shutdown, f r om simple
screenblankingand hard-drivespindownto complete hibernation.
Th is concept was o r i g i na l l y introduced w i t h Windows 95 as
Advanced Power Management (APM) but n ow the Advanced Con‑
figurat ion andPower Interface (ACPI) specification has superseded
i t . W2K supports both the obsolete APM and ACPI. The latter is
par t of an initiative called OnNow which, according to Microsoft,
‘defines a hardware-level interface that enables operating systems
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MSclaims you could
delete all the files on
your hard disk and the
machine would still
boot. Don’t try this at
home!

to implement power management in a consistent, hardware plat‑
form-independent way’.

W2K provides power management v ia , e r rm , the Power Man ‑
ager, a new kernel-mode subsystem. In order for this to work the
motherboard must have a BIOS that suppor ts ACPI. Applications,
too, must support this feature in terms of cleaning up , closing files
and saving state data.

When the Power Manager wants to enter suspend mode, i t sig‑
nals i ts intent ion by sending a l l applications a wwM_POWERBROAD‑
CAST message. At this point, applications may vote for or against
suspension. I f a l l the appl icat ions approve, then a second
WM_POWERBROADCAST message is despatched i nd i ca t i ng that the
suspendoperation is actually about to happen - this is the time to
save y o u r data and you r state. Finally,when the PCwakes up again,
another wM_POWERBROADCAST message is sent andeach application
should be able to recover itself to a stable operational state.

P l u g a nd p lay : Th is is one of the most eagerly awaited fea‑
tures. The Plug and Play Manager subsystem w i l l automatical ly
i d en t i f y any devices that ‘appear ’ ( ie are plugged i n ) a s long as
they conform to the ACPI specificat ion. Windows keeps the more
common device drivers on hand and w i l l au toma t i ca l l y i ns ta l l
them if it can, otherwise it w i l l p romp t the user to make one avail‑
able. As a new device is added, a sub-component of the P l ug and
Play Manager (cal led the A r b i t e r ) dynamical ly re-assigns hard‑
ware resources between the new andexist ing devices in order that
they can coexist successfully.

Zi come Applications
3 COM+ QCDeadLetter Queue Listener

©Components

19



[Review W I N D O W S 2 0 0 0 IS S E R V E D

Also new at the kernel
level is the Job object,
which is a
programming feature
that creates a
relationship between
multiple NT processes.

W2K App l i ca t ion Spec ifica t ion
SinceWindows 3.1, Microsoft has provided guidelines for the devel‑
opment of Windows applications in order to provide both a consis‑
tent experience for the end user and to promote harmony between
each application and the under ly ingoperat ing environment. Or ig ‑
i na l l y called the Designed for Windows logo programme, i t has now
evolved into the W2K Application Specification. Two levels of con‑
formance exist: one fo r W2K Professional and the other for the W2K
Server range.

The core specification is really aimed at ensur ing that an appli‑
cation doesn’t use any outdated features that were found in earlier
versions of Windows. The application must be32-bit, must suppor t
long filenames and UNC paths and it must ensure that al l data file
extensions have associated file types, descriptions and actions.

Installation requirements have been updated somewhat in that
Windows installer-based packages mus t beprovided (see my Visual
Basic column from January 2000 for more on this). I t is also impor‑
tant that the product should correctly support uninstallation. The
uninstall mechanismshould beaccessed via the Add/Remove Pro‑
grams icon with in Control Panel, rather than asa shortcut in the
Start menu.

On this subject, Microsoft has become more strict in declaring
what should and shouldn't bevisible from the Start menu. It is now
recommended that shortcuts to help files and readme documents
also beexcluded to avoid clutter ing up the whole Start menu area.

One of the problems that Microsoft testers found while assess‑
ing the compatibi l i ty of ex is t ing applications wi th W2K is that the
location of the My Documents folder has in more than a few cases

O b j e c t request brokering (ORB 3 Yes
ueued componen ts No

Loosely-coupledevents No
Ob jec t pooli No
Objectconstruction No
Compensatingresource managers (CRM) 2 g ; No

Table 1- New features with in COM+.
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been hard-coded. In W2K the locationof this folder has been moved
to C:\Documents and Settings\<username>\My Documents,so of
course the fu l l path canno t be hard coded because it wi l l alter for
each user. Default ing to each user’s My Documents folder for the
storage of user-created data is an App l i ca t i on Specificat ion
requirement, but the means by which it is achieved apparently
needs better pub l i c i s ing to the development community. For the
r e co r d , the way t o d o this i s t o make a ca l l t o SHGet F o l d e r P a t h

and specify CSIDL_PERSONAL as the folder type. Of course , you
should use the common dialogs whenever you can, and these now

_ include the relevant My Documents location for the cur rent user
(see F igure 1).

The Application Specification also includes requirements for the
OnNow/ACPI suppor t and Active Directory. There are also some
specific requirements for the server editions of W2K; most notably,
a n y t h i n g that has a need t o be managed mus t b e done so v i a a
Microsoft Management Console ( M M C ) snap-in (see Figure 2).

Kernel changes
You might have noticed from the descriptions of the four editions
of W2K that the 4GB process space l im i t has now been exceeded
on the t w o higher-end versions. Under Windows NT 4 the 4 GB
l im i t was determined by the 32-bit addressingscheme used on the
Intelarch i tec ture , but the more recent x86 chips include a feature
known as Physical Address Extension ( PAE ) that uses a 36-bit
physical address ing scheme and thereby allows up to 64 GB of
physical memory to be addressed. To accommodate t h i s , W2K
includes a new API (w i t h a l l four editions of the product ) called
the Address Windowing Extensions (AWE) . The API consists of
just four functions: v i r t u a l A l l o c , A l l o c a t e U s e r P h y s i c a l
P a g e s ,M a p U s e r P h y s i c a lPages and F r e e U s e r P h y s i c a l P a g e s .

Also new at the kernel level is the Job object, which is a pro‑
gramming feature that creates a relationship between mult iple NT
processes. Sometimes it is desirable fo r a p r o g r am to spawna
whole new process in order to perform a task. For example, Visual
C++ runs with in the context of aMicrosoft Developer Studio appli‑
cat ion, which is a single Win32 process. However, the main compi‑
lation routine is performed by a separate executable called cl . e x e ,
which in turns spawns child processes (eg c 1 2 . e xe ) . If it becomes
necessary for the logical task of compi lat ion to be hal ted, i t was
previously very difficult to implement a means of k i l l i ng a l l of the
processes togetherbecause no expl ic i t relationship between them
existed. In W2K, a process can create a Job object us ing the c r e ‑
a t e J o b O b j e c t function and then subsequent processes can b e
added b y calls t o A s s i g n P r o c e s s To J o b O b j e c t . I f the need should
arise to k i l l al l of the added processes together, then a simple call
t o Te r m i n a t e J o b O b j e c t w i l l d o the deed. Job objects can b e named
and shared , and they can also be used to man ipu la te common
attributes of al l member processes.

Ac t i ve Directory
What's the most important improvement w i t h i n W2K? It depends
who you ask. An ordinary user would probably argue the case for
P lug and Play, but for anybody who supports Windows NT-based
networks the answer must be Active Directory.

The problem is that the domainmodel used in previous versions
of Windows NT isn’t suited to the size of enterprise networks that
exist today. This has been bad news fo r Microsof t since i t has
undoubtedly lost corporate sales to the likes of Novell because of
this. NT 4domains comprisea Primary Domain Controller (PDC),
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Every object that exists
within anActive
Directory namespace
has a distinguished
name (DN). The DN

is based upon a
hierarchical path
through the namespace.

probably a Backup Domain Control ler (BDC) and client worksta‑
tions. If you have mu l t i p le domains, then it is necessary to set up
a l l k inds of fidd ly t rus t relationships between them.

Active Di rec to ry ( A D ) s t i l l uses domains, but the concept o f a
pr imary domain hasbeen replacedwi th a more enterprise-friendly
hierarchical model. Thedi rec tory serviceis concerned w i th main‑
t a i n ing a database of a l l the objects that exist w i th in the network,
but within the structure of a secure and partitioned namespace.
Objects can be anyth ing , such as users, computers, printers, appli‑
cations and so on.

In te rms of the overall hierarchy, objects exist w i th in name‑
spaces ‐ that is, abounded area wi th in which a given name can be
resolved. The objects here exist h ierarch ica l ly. For example, indi‑
vidual user objectsexist w i th in a collection object (cal led a con‑
tainer in A D ) . This namespace of hierarchical objects is called a
tree. On a larger scale a collection of trees can exist as aforest.
Objects in a forest do not share the same namespace but they do fall
under a common schema. This schema contains the rules and def‑
in i t ions that specify the content of, and relationships between, a
set of objects wi th in a di rectory service.

Every object that exists wi th in an Active Di rec tory namespace
has a distinguished name (DN). The name of the DN is based u p o n
a hierarchical path through the namespace. For example, if my
website was a n Active D i r e c t o r y h i e r a r c h y that existed o n the
Internet ( i t ’ s n o t , before you t ry ) , then my DN could be:
/ O = I n t e r n e t /DC=COM/DC= jonperk ins /CN=Users /CN=Jon
This DN identifies the user object Jon as ex is t ing w i t h i n the
jonperkins.com domain.

The software developermanipulates Active Directory u s i n g the
Active Di rec to ry Service Interface (ADSI). Programmatically, for
those of us who connect v i a COM Automation inter faces, t h i s
means se t t i ng a reference to the Active DS Type L i b r a r y. Wi th
Visual B a s i c , for instance, I could set the value of my home page
proper ty wi th in the Jon object as follows:
Dim o U s e r A s I A D s U s e r
S e t o U s e r = _

G e t O b j e c t ( " L D A P : / / O = I n t e r n e t / D C = C o m " + _
"  / D C = j o n p e r k i n s / C N = U s e r s / C N = J o n " )

o U s e r . H o m e P a g e  =  _

" h t t p : / / w w w . j o n p e r k i n s . c o m / i n d e x . h t m "
o U s e r . S e t I n f o
S e t  o U s e r  =  N o t h i n g
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COM+ and DNA 2000
DNA 2000 is Microsoft’s platform for supporting multi-tiered appli‑
cations ( the letters stand for Distributed interNet Archi tecture). I t
is rea l ly a collection of technologies that a l l provide the services
necessary to host appl icat ions that conform to the data/busi‑
ness/presentation services model.

At the heart of DNA is COM+ Services 1.0, formerly known as
Microsoft Transaction Server (MTS) but now fu l l y integrated in to
the operat ing system rather than an add-on provided by an option
pack. COM+isn’t just a renaming o f MTS 2.0, however. I t adds new
featuressuch asdistributed transaction support, role-based secu‑
r i t y management and thread synchronisation. It also incorporates
the message queuing services previously available in Microsoft
Message Queue Server (MSMQ). The administration of COM+ com‑
ponents can now be found under the Component Services icon
wi th in the Administration Tools folder ( w h i c h has been sensibly
moved from the Start menu to the Control Panel). Figure 2 shows
an il lustration of the Component Services folder and Table 1shows
the new features within the COM:+ Services. I intend to provide a
more thorough coverage of the creation of COM+ components i n a
fo r thcoming Visual Basic column.

DNA 2000 is the overall architecture that provides a suitable
environment for Web applications. Actually, that’s the Microsoft
definit ion. In fact, it i s jus t assuitable for conventional EXE-based
front ends as it is for browser-basedapplications. W2K doesn’t pro‑
vide the final piece of jigsaw for the great DNA 2000 plan though.
While you can build proper DNA 2000 applications today with W2K
there are st i l l some products yet to appear that w i l l complete the
picture. In my Visual Basic column this month I introduce XML, a
new standard for the transfer of bothdata and the definit ion of that
data. XML is very important to DNA 2000 and to this end a new ver‑
sion of SQL Server w i l l provide a high-degree of support for i t . Sim‑
i la r ly a new product called Microsoft BizTalk Server wi l l provide
business process integrat ion within the enterprise through the
exchange of XML-formatted business documents.Finally,Microsoft
AppCenter w i l l simplify the deployment and managemen t of Win‑
dows DNA applications wi th in ‘farms’ of servers.

Last word
Microsoft has dedicated a huge amount of effort in to producing an
operating system that offers so much. At last i ts high-end operat‑
i n g system includes a l l the impor tan t features of i t s lower-end
offering. Just as important, i t has final ly started to deliver a plat‑
fo rm that scales from notebook al l the way up to corporate server.
We real ly have had to wait a long time for this upgrade, but I think
it was worth it ‐ not that we hadany choice. I don’t doubt that many
companies wi l l want to wait unt i l the first service pack has been
in circulation for a while. However, Microsoft is undoubtedly impa‑
t ien t for a rap id uptake so I expect to see this psychologically
impor tan t milestone reached wi th in the next six months.

Having final ly produced a code base that doesn’t have the gaping
holes of i ts predecessorI would envisage that future versions wil l not
besodifficult toget out of the stable.And so, havingovercome its great‑
est technical challenge to date,wenow haveto wait andsee if Microsoft
can have a similar success wi th its greatest legal challenge too! a

Jon Perkins is afreelance Visual Basic and SQL Server developer,
and is a Microsoft CertifiedSolution Developer. He has been
developingfor the Windows platformfor ten years. Contact h im at
www.jonperkins.com.
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T E C H N I Q U E S

Ending with the grin
In October's EXE, Francis Glassborow introduced the classic C++ idiom ‘Cheshire Cat’ .

Alan Griffiths examines this techniquein moredepth and applies some recent ideas.

he compilation model of C++ (and to a lesser extent of C) leads
to a number of related problems that we can group under the

heading of ‘compile-time dependencies’. Later in the article, solv‑
i n g these problems w i l l lead us to the ‘Cheshire Cat’ idiom. B u t
first , let’s review the dependency problems to be addressed.

In a typical C++ project there are two significant categories of
source files: implementation files and header files. Each time an
implementationfile is compiled, the compiler ’s pre-processor com‑
bines the implementation file w i t h one or more header files in to a
‘translation uni t ’ on the basis of embedded #i n c l u d e directives.
Because of this mechanismthere is often much more code seen by
the compiler in a translation uni t than is seen by the human eye in
the corresponding implementation file.

In small projects ‐ of the size set as course work, or used as
examples in books ‐ this doesn’t cause any apparent problems. But
many C++ developments are large enough for it to become an issue.

I once consulted on a project where header files included other
header files to such an extent that almost every translation u n i t
includeda l l of the headerfiles (most of them more than once). Each
header included up to a dozenothers, these in t u r n included a
dozen others and soon in an apparently exponential explosion (for‑
tunately, there were only a finite number of headers that could pos‑
sibly be included or compilations would never havefinished). This
had the effect that over one hundred thousand extra lines of text
were processed fo r each compi la t ion and that several hundred
implementation files needed recompilation whenever any header
changed. ( I n case y o u hadn’t guessed, th is project was in trouble
a n d delivered late.)

Why d i d each of these headerfiles include som a n y other files?
In essence it is simply so that the class definitions in them could
becompiled. Definit ions are needed for classes that are used in the
header file. Bu t , in addit ion to classes used in the public interface,
each class made use of a number of other classes in its body anda
few key classes among these were both used by and made use of a
large number of the other classes in the system.

Let me summarise the problems seen here:
1. Translation units include code that isn’t needed by the code in

the implementationfile. This forces the implementationfile to
be recompiled in circumstances that do n o t affect the code in
i t . Furthermore, i t exposes unwantedAPIs. In particular, head‑
ers that define macros can be problematic. (Especially if the
macros have poorly chosen names l i ke b e g i n o r R e g i s t e r ‑

C l a s s . In C/C++, macro names should be ALL_UPPERCASE.)
2. A n y non-trivial change to the implementation of a class caused

a modification to the definition in the header file. This makes
it necessary to recompile every translation uni t that includes
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the header. Consequently, it becomes impossible to distribute
updates to object code libraries (whether static or dynamically
l inked) without requ i r i ng the client code to be recompiled.

3. Sometimes it is desirable to conceal the implementation tech‑
niques: either to prevent abuse (code that depends on details
that are not p a r t of the documented interface) or to protect
intellectual property.

Traditional C solution
Since the C++ compilation model is inherited f romC let us take a
quick look at the ‘traditional’ C solution (pointers to incomplete
types). We’ll be tak ing as our example the header fi le defining a
simplified ‘telephone l ist ’ API.
s t r u c t p h o n e _ l i s t _ i m p l e m e n t a t i o n ;
t y p e d e f s t r u c t p h o n e _ l i s t _ i m p l e m e n t a t i o n

* p h o n e _ l i s t ;

p h o n e _ l i s t p l _ i c r e a t e ( c o n s t C h a r * n a m e );
v o i d p l _ d e s t r o y ( p h o n e _ l i s t p l ) ;
c o n s t c h a r * p l _ l i s t _ m a m e ( p h o n e _ l i s t p l ) ;
c o n s t c h a r * p l _ fi n dnumber( p h o n e _ l i s t p l ,

c o n s t c h a r * p e r s o n ) ;
v o i d p l _ a d d ( p h o n e _ l i s t p l , c o n s t c h a r * n a m e ,

c o n s t c h a r * n u m b e r ) ;

Note that the c l ien t code never sees a defin i t i on o f s t r u c t
p h o n e _ l i s t _ i m p l e m e n t a t i o n . This doesn’t matter - the client
code can use a p h o n e _ l i s t w i thout a n y knowledge o f how i t i s
implemented - it is simply passed as a parameter to a n y function
(such a s p l _ fi n d _ n u m b e r ) that uses i t .

The C header fi le is n i ce l y self-contained: it doesn’t use a n y
# i n c l u d e directive. Th is solut ion was wel l established when I
started work ing with C in the mid-80s. This code is also valid C + + ,
bu t fails to make effective use of C++ language features.

The ‘classical’ Cheshire Cat
The ‘Cheshire Cat’ i d iom firs t emerged in the late 80s and was
described in the documentation of a cross-plat form GUI class
l i b r a r y called CommonView. The developers of Common View were
influenced by a l l three of the above reasons for h i d i n g the imple‑
mentation. They were competent developers and either knew of the
above solution or independently developed something very similar
for themselves.

The sort of implementation that would have been found in the
Common View l ib ra ry is as follows:
s t r u c t p h o n e _ l i s t _ i m p l e m e n t a t i o n ;
c l a s s p h o n e _ l i s t
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p u b l i c :
p h o n e _ l i s t ( c o n s t c h a r * n a m e );
~ p h o n e _ l i s t ( ) ;
c o n s t c h a r * l i s t _ n a m e ( ) ;

c o n s t c h a r * fi n d _ n u m b e r ( c o n s t c h a r * p e r s o n );
v o i d a d d ( c o n s t c h a r * n a m e , c o n s t c h a r * n u m b e r );

p r i v a t e :
p h o n e _ l i s t ( c o n s t  p h o n e _ l i s t & ) ;
p h o n e _ l i s t & o p e r a t o r = ( c o n s t p h o n e _ l i s t & ) ;

p h o n e _ l i s t _ i m p l e m e n t a t i o n *  g r

};

The approach taken here may look different from the C example
but the differences are on the surface. If you menta l ly add the
implied t h i s parameter, the similarit ies become apparent: c r e a t e

has become a c o n s t r u c t o r, d e s t r o y has become a destructor and
other functions are essential ly unchanged.

I’ve added a private copy constructor and assignment opera to r
because a p h o n e _ l i s t owns the p h o n e _ l i s t _ i m p l e m e n t a t i o n t o
which it holds a pointer ‐ the default behaviour would clearly be
inappropriate.

Textbook C++ implementat ion
A number of features of the above class cause it to look rather
dated; a l l the types are declared at global scope, r a w c h a r * point‑
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ers are used and the a d d method re turns a useless v o i d . As wi th
the or ig ina l C code, this is st i l l legal C++ but i t is n o t the way that
C++ is writ ten today.

For a moment let us forget the ‘Cheshire Cat’ and consider the
so r t of implementation that you'd often see as an example in a mod‑
ern textbook (and in the project mentioned before).
# i n c l u d e < s t r i n g >

# i n c l u d e < u t i l i t y >
# i n c l u d e < m a p >

n a m e s p a c e o f fi c e _ u
{

c l a s s p h o n e _ l i s t

{

p u b l i c :

e x p l i c i t p h o n e _ l i s t ( s t d : : s t r i n g n a m e ) ;
~ p h o n e _ l i s t ( ) ;

s t d : : s t r i n g n a m e ( ) c o n s t ;

s t d : : p a i r < b o o l , s t d : : s t
number ( s t d : :s c o n s t ;

p h o n e _ l i s t & a d d ( s t

s t d : : s t r i n g n u m b e r ) ;

p h o n e _ l i s t ( c o n s t p h o n e _ r h s )

p h o n e _ l i s t & o p e r a t o r = ( c o n s t p h o n e _ l i s t & r h s ) ;

O r d e r
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An alternative to Cheshire Cat
C++ offers an alternative design approach to the Cheshire Cat idiom based on a class whose
interface comprises only pure virtual methods. This idea will be familiar to Java programmers
asaninter face.The following example code illustrates this approach.

The derived class that implementsthese methods is not madeaccessible to client code. The
correspondence to the canonical ‘Cheshire Cat’ form presented in the maintext should beclear.
/ /  H e a d e r
# i n c l u d e < s t r i n g >
# i n c l u d e < u t i l i t y >
namespace o f fi c e _ u t i l i t i e s

t r i n g p e r s o n ) c o n s t = 0 ;
: i s t r i n g n u m b e r ) = 0 ;

p r o t e c t e d :
p h o n e _ l i s t ( ) {(}
p h o n e _ l i s t ( c o n s t p h o n e _ l i s t & r h s ) { }

p r i v a t e :
p h o n e _ l i s t & o p e r a t o r = ( c o n s t p h o n e _ l i s t & é r h s ) ;

vi

/ /  I m p l e m e n t a t i o n
# i n c l u d e <map>
u s i n g  o f fi c e _ u t i l i t i e s : : p h o n e _ l i s t ;
u s i n g s t d
u s i n g s t d : :

namespace
{

c l a s s i m p l e m e n t a t i o n : p u b l i c o f fi c e _ u t i l i t i e s : : p h o n e _ l i s t

p u b l i c :
i m p l e m e n t a t i o n ( s t d : : s t r i n g i n i t i a l N a m e );
v i r t u a l ~ i m p l e m e n t a t i o n ( ) ;
v i r t u a l s t r i n g n a m e ( ) c o n s t ;
v i r t u a l p a i r < b o o l , s t r i n g > n u m b e r ( s t r i n g p e r s o n ) c o n s t ;
v i r t u a l p h o n e _ l i s t & a d d ( s t r i n g name, s t r i n g n u m b e r ) ;

p r i v a t e :
t y p e d e f m a p < s t r i n g , s t r i n g > d i c t i o n a r y ;

s t r i n g l i s t_name;
d i c t i o n a r y d i c t ;

‘ yi

namespace o f fi c e _ u t i l i t i e s

p h o n e _ l i s t * p h o n e _ l i s t : : c r e a t e ( s t r i n g n a m e )

‘ r e t u r n n e w i m p l e m e n t a t i o n(name) ;
}
i n l i n e p h o n e _ l i s t : : ~ p h o n e _ l i s t ( ) {)}

implementat ion: : implementat ion(s t r ing i n i t i a l N a m e )
:  p h o n e _ l i s t ( ) ,  l i s t _ n a m e ( i n i t i a l N a m e )
{}

implementat ion:  :~ implementat ion( )
0

s t r i n g i m p l e m e n t a t i o n : : n a m e ( ) c o n s t.
r e t u r n l i s t _ n a m e ;

p a i r < b o o l , s t r i n g > i m p l e m e n t a t i o n : : n u m b e r ( s t r i n g p e r s o n ) c o n s t

dictionary: : c o n s t _ i t e r a t o r i = d i c t . fi n d ( p e r s o n );

r e t u r n ( i ! = d i c t . e n d ( ) ) ?
m a k e _ p a i r ( t r u e ,  ( * i ) . s e c o n d )  :
m a k e _ p a i r ( f a l s e , s t r i n g ( ) ) ;

}

d i c t {name} = n u m b e r ;
r e t u r n * t h i s ;

}

With this approach the client code works with a pointer t o the p h o n e _ l i s t notwith a value (as
is the case with Cheshire Cat). This makes it suitable for classes that adopt ‘reference-based’
semantics whereas Cheshire Cat is suitable for classes with ‘value-based' semantics.
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p r i v a t e :
t y p e d e f  s t d : : m a p < s t d : : s t r i n g ,

s t d : : s t r i n g >  d i c t i o n a r y ;

s t d : : s t r i n g l i s t _ n a m e ;
d i c t i o n a r y d i c t ;

That ’s m o r e modern: u s i n g s t d : : s t r i n g instead o f c o n s t
c h a r * , combininga result w i th a status flag by using s t d : : p a i r < >
and so on. We've also gained three # i n c l u d e directives and have
no secret implementation structures. These part icular headers are
relatively benign: certainly any code that makes use of p h o n e _ l i s t
i s going t o need < s t r i n g > and < u t i l i t y > a s s t d : : s t r i n g and
s t d : : p a i r < > are used in the class interface.However,even in this
small example the fact that the class uses std: :map isa detail that
could be hidden from the code us ing i t .

Considerthe effect if I were to improve this implementationby
usinga name comparison methodthat ignored case and understood
that ‘Mc...’ was equivalent to ‘Mac...’. F i rst , I ’ d need to make the
comparison method visible in this header file, second every user
of this class would have to recompile their code and third everyone
could see how I’d done i t . Not ideal.

In modern C++
If we combine the best points of the last two examples, we w i l l end
up w i th the canonical implementation of a ‘Cheshire Cat’ class in
modern C++:
# i n c l u d e < s t r i n g >
# i n c l u d e < u t i l i t y >
n a m e s p a c e o f fi c e _ u t i l i t i e s
{

c l a s s  p h o n e _ l i s t
{

p u b l i c :
e x p l i c i t p h o n e _ l i s t ( s t d : : s t r i n g n a m e );
p h o n e _ l i s t ( c o n s t p h o n e _ l i s t & r h s ) ;
~ p h o n e _ l i s t ( ) ;
s t d : : s t r i n g n a m e ( ) c o n s t ;
s t d : : p a i r < b o o l , s t d : : s t r i n g >

number ( s t d : : s t r i n g p e r s o n ) c o n s t ;

p h o n e _ l i s t & a d d ( s t d : : s t r i n g n a m e ,

s t d : : s t r i n g n u m b e r );
p h o n e _ l i s t & o p e r a t o r = ( c o n s t p h o n e _ l i s t & r h s ) ;

p r i v a t e :
c l a s s i m p l e m e n t a t i o n ;
i m p l e m e n t a t i o n * g r i n ;

ye
}
The complete implementation of th is version of the class is shown
in List ing 1.

Since the client code never sees a definit ion o f i m p l e m e n t a t i o n
l a m free to rewrite it andthe header doesn’t change and client code
is unaffected. On most (all?) implementations of C++ even a n e w
version of this class wi th n e w methods added to the interface w i l l
remain link-compatible w i t h exist ing code, even if these methods
require changes to the implementation. (A hypothetical imple‑
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mentation where adding methods to a class breaks l i n k compati‑
b i l i t y would be valid, but in pract ice this is no t a problem with non‑
virtual methods.)

These advantages are gained at the cost of w r i t i n g an extra class
( i n terms o f code writ ten, the p h o n e _ l i s t i s the extra class) con‑
taining a few forwarding functions and a few functions to manage
the i m p l e m e n t a t i o n . (There i s a n another important way o f trans‑
l a t i n g th is class, see An alternative to Cheshire Cat.)

St i l l in need of modernisation?
Once you’ve wr i t ten a few classes u s i n g this id iom it w i l l occurto
y o u that y o u are w r i t i n g the same functions aga in and again to
manage the imp lementa t ion . Specifically, the copy constructor,
assignment operator and destructor of a Cheshire Cat class are
generic ‐ they always look the same, they differ only in the types
of the interface and implementationclasses.

Every developer knows that problems occur not so much in the
‘difficult to write’ code, but either in code that one writes before
t h i n k i n g through what i t should reallydo,o r i n code that i s s orou ‑
t ine that the b ra in seems to leave the body on auto-pilot to v is i t
another world.

C++ has a tool to address the sort of generic programming rep‑
resented by these functions: templates. If we can find a way to use
templates to avoid w r i t i n g these boringfunctions repeatedly, then
we can avoid a source of si l ly errors. What are we look ing for? A
template that looks af ter an object allocated on the heap and
ensures it is copied and deletedwhen appropriate.This sounds l ike
a ‘smart pointer’.

I f w e replace i m p l e m e n t a t i o n * with s t d : : a u t o _ p t r < i m p l e ‑
m e n t a t i o n > i n the p h o n e _ l i s t class, w e find that w e s t i l l need t o
write the copy constructor and assignment operator. ( To avoid an
i m p l e m e n t a t i o n being passed from one p h o n e _ l i s t t o another.)
Fortunately, the compiler detects the non-standardcopy and assign‑
ment o f the a u t o _ p t r < > data member and issues a diagnostic t o
prompt us to write these functions.

A subtler problemwith a u t o _ p t r < > i s that w e also need t o write
the destructor and to implement it in the ‘implementation file’. I f
we don’t, the compiler si lently generates one for us. In doing this
i t instantiates the a u t o _ p t r < i m p l e m e n t a t i o n > destructor with‑
out having first seen the definition for the implementat ion. This
leads to ‘undefined behaviour’. (A good compiler may give a warn‑
i n g about deleting an incomplete type, but the language standard
requires that the code compiles ‐ although the results are unl ike ly
to be what the p rog rammer in tended . ) F o r another look a t
a u t o _ p t r < > see The safe pa th to C++ exceptions, EXE, December
1999. Rewr i t ingthe code us ing a u t o _ p t r < > would save u s noth ing ,
so I won’t bother to show the code.

Al though the standard l i b r a r y doesn’t supply a ‘smart pointer ’
for o u r needs it is possible to wr i te one. I’vep u t one i n t o the ‘argl ib’
l i b r a r y o n m y website (see below). This allows the p h o n e _ l i s t
class to be rewri t ten as follows:
c l a s s p h o n e _ l i s t
{

p u b l i c :
e x p l i c i t p h o n e _ l i s t ( s t d : : s t r i n g n a m e ) ;

s t d : : s t r i n g n a m e ( ) c o n s t ;
s t d : : s t r i n g >

number ( s t d : : s t r i n g p e r s o n )
s t d : : p a i r < b o o l ,

c o n s t ;

p h o n e _ l i s t & a d d ( s t d : : s t r i n g n a m e
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s t d : : s t r i n g n u m b e r ) ;
p r i v a t e :

c l a s s i m p l e m e n t a t i o n ;
a r g : : g r i n _ p t r < i m p l e m e n t a t i o n > g r i n ;

yi

Note that there is no longer a needto supply the copy constructor,
assignment operator or dest ructor as the necessary log ic is sup‑
pl ied b y the g r i n _ p t r < > template. (I ’ve not shown the implemen‑
tation file again since it differs from List ing 1 only by the removal
of these methods.)

I n addition t o wr i t i ng these methods for us, g r i n _ p t r < > i s what
Kevlin Henney refers to asa QualifiedSmartPointer (see Coping
with Copying in C++, Overload 33, ISSN1354 3172). The effect of th is
i s that methods o n p h o n e _ l i s t and i m p l e m e n t a t i o n m a y b e over‑
loaded o n c o n s t since dereferencing a c o n s t g r i n _ p t r < i m p l e ‑
m e n t a t i o n > provides a c o n s t i m p l e m e n t a t i o n . Natural ly, i t i s
r a re fo r c o n s t and n o n - c o n s t methods t o have the same name, bu t
it does happen ( f o r example, containers overload b e g i n ( ) and
e n d ( ) o n c o n s t s oa s t o provide c o n s t _ i t e r a t o r s when the con‑
tainer i s c o n s t ) .

Implement ing the g r i n _ p t r < > template presented some chal‑
lenges. If y o u are interested in how I’ve addressed them, then they
are described in an art ic le on my website (www.octopul l .
demon.co.uk/arglib/TheGrin.html). Fortunately, you don’t need to
understand these details to use a r g : : g r i n _ p t r < > successfully.

Beneficial effects
I ’ ve been u s i n g ‘Cheshire Cat’ to good effect for over a decade
(although I wrote the g r i n _ p t r < > template only lastyear). The rea‑
son for u s i n g it does di ffer according to circumstance. In the trou‑
bled projectmentioned before, the ‘overnight’ rebuild of the system

# i n c l u d e “ o f fi c e _ u t i l i t i e s . h "
# i n c l u d e <map>

u s i n g o f fi c e _ u t i l i t i e s : : p h o n e _ l i s t ;
u s i n g s t d : : s t r i n g ;
u s i n g s t d : : p a i r ;

c l a s s p h o n e _ l i s t : : i m p l e m e n t a t i o n
{

p u b l i c :

i m p l e m e n t a t i o n ( s t d : : s t r i n g i n i t i a l N a m e )
:  l i s t _ n a m e ( i n i t i a l N a m e )  { }

s t r i n g n a m e ( ) c o n s t { r e t u r n l i s t _ n a m e ; }

p a i r < b o o l , s t r i n g > n u m b e r ( s t r i n g p e r s o n ) c o n s t
{

p a i r < b o o l , s t r i n g > r v a l ( f a l s e , s t r i n g ( ) ) ;

dictionary: : c o n s t _ i t e r a t o r i = d i c t . fi n d ( p e r s o n );

i f  ( i  ! =  d i c t . e n d ( ) )
{

r v a l = s t d : : m a k e _ p a i r ( t r u e ,
}

( * i ) . s e c o n d ) ;

r e t u r n  r v a l ;
}

v o i d a d d ( s t r i n g n a m e , s t r i n g n u m b e r ) {
d i c t [ n a m e ]  =  n u m b e r ;

7

p r i v a t e :

t y p e d e f s t d : : m a p < s t r i n g , s t r i n g > d i c t i o n a r y ;

s t r i n g l i s t _ n a m e ;
d i c t i o n a r y d i c t ;

yi

was b e g i n n i n g t o in t rude i n t o the n e x t day. ( A n d , o f course,
because rebui ld ingafter a change took solong the developers were
becomingexperts at ‘solitaire’ and the l ike . )

A combination of two techniques brought this pro jec t under
control. F i r s t the implementations of several key classes were hid‑
den away (which drastically reducedthe headers pulled into clients
of these classes). And second, external include guards were placed
intoa l l public headerfiles ( th is saves the pre-processor re-opening
the file to process the in terna l include guards). Th is exercise
brought the buildtime down to around4 hours,which allowed both
maintenanceand development branches to be bui l t and regression
tested automatically every n ight .

Another project, on which I ’ m current ly working, provides a
l i b r a r y ( f requent ly as aD L L ) to a number of other development
groups, wh ich then distribute applications to the i r customers.
T h e y would not be best pleased to find tha t correct ions to the
l i b ra ry DLL forced them to recompile andredistr ibute a l l the code
that uses the l ib ra ry. Once again, h id ing the implementation pro‑
vides the answer.

The smart pointer template I presenthere successfully removes
some of the repetitive work from the development of ‘Cheshire Cat’
classes. It is also flexible enough to support applications that are
considerably more advanced (mak ing use of polymorphic imple‑
mentations and/or overloading on c o n s t ) than the p h o n e _ l i s t
example we have considered. a

A lan Griffiths (alan.griffiths@experian.com) worksfor Experian
designing software, writing C++ andmentoringdevelopers, and
plays at wri t ingJava. His website is at www.octopull.demon.co.uk.
He also chairs the Association of Cand C++ Users (see
www.accu.org/ or email info@accu.org).

p h o n e _ l i s t : : p h o n e _ l i s t ( s t r i n g n a m e ): g r i n ( n e w implementation (name) )
{
}

p h o n e _ l i s t : : p h o n e _ l i s t ( c o n s t p h o n e _ l i s t & r h s )
:  g r i n ( n e w  i m p l e m e n t a t i o n ( * r h s . g r i n ) )
{
a
p h o n e _ l i s t & p h o n e _ l i s t : : o p e r a t o r = ( c o n s t p h o n e _ l i s t & r h s )
{

/ /  A l l o c a t e . . .
i m p l e m e n t a t i o n * t m p ( n e w i m p l e m e n t a t i o n ( * r h s . g r i n ) ) ;

/ / . . . b e f o r e r e l e a s e . . .
d e l e t e g r i n ;

/ / . . . , . a n d u p d a t e
g r i n = t m p ;
r e t u r n  * t h i s ;

}

p h o n e _ l i s t :  : ~ p h o n e _ l i s t ( )
{

d e l e t e  g r i n ;
}

s t r i n g p h o n e _ l i s t : : n a m e ( ) c o n s t
{

r e t u r n g r i n - > n a m e ( ) ;
}

p a i r < b o o l , s t r i n g > p h o n e _ l i s t : : n u m b e r ( s t r i n g p e r s o n ) c o n s t

r e t u r n g r i n - > n u m b e r ( p e r s o n ) ;
y

}

L i s t i ng 1 - T h e f u l l implementation code fo r the canonical Cheshire Cat example shown in the main text.
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And still they come...
The huge numberof different browsers‐ and Peter Collinsonhas recorded over 700 dist inct

types of visi tor to his server - meansWeb designers need to think hard about the page layout.

suppose that I’vehadan activeWeb presenceof one form or another
for around five or maybe six years now. I don’t think there’s been a

time in that period when I haven't been faced wi th decisions about
exactly which bits of the HTML protocol and other browser functions
could safely beusedon my pages.Thedecisionshavegenerally beendri‑
ven by guesswork about which program the user is employing to look
at the pages.

Since it started, the underlying protocols and browser abilities on
the Web havemostly beendriven along by the major browser-creation
companies. Standards haveexisted, but havemovedalongmuchmore
slowly than the companies felt they needed. Netscape started to push
the standards process near the beginning; therewas the problemabout
whether one could use the ‘Netscapeextensions’ or not. This lasted for
a bit , unt i l the HTML standards body accepted
most of the changes. Then Microsoft burst onto
the scene drippingwith Active X controls. Now
the two major browsers are grudgingly compat‑
ible, but each offers different models for pro‑
gramming. In the middle, we have W3C (the
World Wide Web Consortium) acting as the ref‑
eree of the emerging standards. Of course, W3C
hasalwayshad its ownaxesto grind. Mostly,they
want to head back to the one true path: using
SGML asa base standard and backing away from the non-standard
markup that HTML introduced.

All this neglects other things that havebecomepart of browser life:
scripting languageslikeJavaScript, compiled interpretative languages
like Java, image animation systems like Macromedia’s offerings and
other methodsof transportingvision andsound.

The paceof change hassloweddownsomewhat in recent times and
I suspect this is mostly due to the dul l ing of competitive aggression
imposedonMicrosoft becauseof its legal wrangles. It’s a good thing, I
think, that newversionsof browsersareappearing less frequently than
before. I don’t want to restrict change, but it does seem to take a long
time for newbrowser versions to landon people’sdesktops. A periodof
stability maymean that weendup with much less variety of browsers
installed in thefield, with theeffect that wecanactually moveon touse
the newfeatures in Web pages.

Who useswhat?
What is thestateof theart of browseruse?Well, I’vebeenlookingat the
combined statistics for my ownpersonal and commercial sites for the
last 12(and a b i t ) months. Around 61% of users are using Internet
Explorer of one flavour or another,33% of users are using some
Netscapeversion,thenext in the list is interestinglyWebTV at 0.5% and
then comes ‘the rest’,eachwith a very small percentageshare.

The rest seem to be mostly search engines and robots with the odd
sprinklingofbrowsers likeOperaor Lynx.Thestatisticsshow thateven
when you lump the major players together andwork hard to eliminate
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browser ID strings from thesamesearchengines, therearea total of 740
distinct entities that have poked at my sites in the period. If you con‑
sider that each browser ID represents a different program and don’t
attempt to aggregate similar versions, then a grand total of 17,290dif‑
ferent programs have accessed my server in the last year. There are
loadsof versions of themajorbrowsersout there in daily use. [Thescep‑
tical may refer to www.hillside.co.uk/hillside/annual.html for some
more statistics ‐ Ed.]

Of course, it’s not clear how representative the numbers from any
one site are froma statistical standpoint.Also, the percentages above
werederivedbycomparing thenumberof requestsagainstthebrowser
name and may not give a completely true picture. After all, the com‑
parisoncannot differentiatebetweena 100different userseachmaking

one request with different browsers from one user
usingone browser to make 100 requests. Inciden‑
tally, Iam avoiding the word ‘hit’. A ‘request’ is a
single transactionon the server ‐a client hasasked
the server to send it something.Of course, analysis
of requests is fraught with the usual statistical
problems that are caused by caching, both by
browsers andWeb caches.

However, the sample size may be significant. I
am lookingat a grand total of 5.8mill ion requests

for the last 12months,which seemsa decent size.This number,and oth‑
ers that I amquoting,don’t includeany data derived frommy site,which
lintentionally screenout. The presenceofWebTV isprobably due to the
happenstance that my Canterbury Tour is WebTV friendly in a Web
world that is increasinglyaimedat supportingPCscreen formats.

Evenwith my qualms about doing this analysis there’s mileage in
lookingat the levelof technology representedby thepeopleusingInter‑
net Explorer or Netscape. It seems that 14% of the requests have been
made by a program that’s claiming to beInternet Explorer5 in some
version. This seems significant to me. It’s a good result for Microsoft
given that IE5 is relatively recent. At the other end of the technology
scale, there is still somesignificant useof version2or 3of IE;about 6%
of the requests were made from one of those browsers. This is not due
to timingeither ‐ lookingat the output from the last threemonthsgives
the same figure. These people are missingout on theWeb in a bigway;
this version of IE implementedonly JavaScript 1.0equivalence andso
doesn’t support imagerollovers.Manyof the effectscommonly usedon
theWeb are simplynot working for these users.

What's the newsfor Netscape? I havea feeling that Netscape4.7 has
beenout for ashorter period than IE 5.0, and the takeup isnot too good,
but it improvesab i t if you includeNetscape4.6 in thefigures: 3%of the
requests came from these two browsers.Netscape4.5 (o r 4.51) seems to
be the browser of choice for most Netscape users. Netscape2 versions
have some tiny use, although I would guess the numbers derive from
twoor threepeople.Netscape3versions arestill in use,butthis browser
hasJavaScript 1.1sowil l support image rollovers.
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Designingaroundthe problems
The number of different browsers still in use means that designers of
Web pages for the Internet really need to think about what parts of the
Web layout world they should use in their pages. There is considerable
evidence that peopledon’t dothis,or obliviously use tools that arebiased
heavily in onetechnology directionor another.Quitea lotof sitesputout
Web pages that simply don’t work everywhere.

My attitude with Web design is that someone has bothered to come
knockingat the door of one of my sites,andI want to present them with
something. I don’t mind if that something isn’t quite as nice as it could
bebecause they don’t havethe ful l technology. But I don’t want them to
think that the page is broken because they cannot support the wonder‑
ful features that I want to use this week. If Iam using some effect, then
that effect must downgrade so the page is sti l lusable.

This attitude used to make me circumspect about the use of some
parts of HTML. For instance, the use of coloured backgrounds in table
panels. I do now usethis feature, but one sti l lneeds to think about what
happens when table backgrounds are not supported. There is adanger
that some browsers wil l not get sufficient contrastto see the informa‑
tion. In theworst case, think about a pagewitha white background,con‑
taining a table with a dark blue panel and white lettering. This would
work fine on somebrowsers,butwould result in white lettering
on a white background in others.

Ensuringthat thepage ‘degrades’ gracefullymeansthat I’ve
neverbecometoo excitedabout usingJava. Evennow, there’s a
possibility that a Java applet is no t accessible from the most modern
browsers: the usermay haveturned Javaoffor perhaps the security pol‑
icy on the user’s site may have ruledout its use. Java applets fai l pretty
badly, leaving a hole on the screen that glares balefully at you l ike an
emptyeye socket.If that applet is providingnavigationinformation,per‑
haps some form of sexy lookinganimated button, then suddenly that
user is left wi th nothingto help them work the site.

My personal ru le of employing technological marvels is that any
goodies I use shouldn’t form the major part of the site. They shouldn’t
supply the major parts of the information that I wish the site to display,
andthey shouldn’t provide the navigation systemon the site. Any ‘new’
feature that’s supported by the site shouldbeable to degrade giving the
usersomethingthat representsthe page.I’vebeenattractedto JavaScript
to implementmanygoodies,precisely becausewhenusedcarefully it can.
allow degradation.

My JavaScript article in EXE in January 1998 (Scripting thefall-out
from browser wars) explained two features of JavaScript that I hadjust
begun to use at that time. The first, image rollover, I am sti l l usingon
many sites to provide visual clues that buttons do something. I also use
it togenerate specialeffects, l ike aMillenniumcountdownclock formed
by imagereplacementdrivenby localbrowser timer events.That article
contained some defensive programming that checked whether the
browser that was running supported image rollover and did nothing if
it didn’t. I notice that a lot of commercial JavaScript for image rollover
doesn’t contain thesedefencesandasaresultthe user canbeconfronted
with a deeply unfriendly error messagefrom the browser.

When I made my early experiments wi th JavaScript I tended to add
it to thepagethat was beingsent.However,I didnoticethat someentries
for thepages that were providedby searchengines containedscrambled
bitsof JavaScript code.I took to supplyingthe mainJavaScript routines
asan includedfile. The HTMLfile contains something like:
<SCRIPT LANGUAGE="JavaScript" SRC=" l i b . j s ">< /SCRIPT>
Actually, the src= construct isn’t implemented in JavaScript 1.0,and so
youare instantly selecting the versionof the language that wil l support
imagerolloversandarrays.There is aslight complication.Furtherdown
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the page you wi l l add something like:
< A  H R E F = . . . .

o n M o u s e O v e r = " o n ( ' n a m e ' ) "

o n M o u s e O u t = " o f f ( ' n a m e ' ) " > . . . . < / a >

to call the JavaScript functions when the user’s mousewanders over the
active area. If the browser doesn’t support the src tag, then these rou‑
tines wi l l not be defined andthe browser wi l l generate an alert message
complaining about missing functions. I’ve found that placing dummy
routine definitions inside the original script caters for when the s rc tag
is not recognisedandthat they’ l l be ignoredwhen it is:
<SCRIPT LANGUAGE="JavaScr ip t " S R C = " l i b . j s " > < ! - ‑
f u n c t i o n o n ( ) { ; } ; f u n c t i o n o f f ( ) { ; }
a
</SCRIPT>

Incidentally, I suspect that I s t i l l test for browser type inside the
l ibrary file, even though it’sprobably not needed. However,oldhabits of
defensive programmingdie hard.

Youcanhaveseveral <SCRIPT> sections in the HTMLfile andunsur‑
prisingly they are executed in order of definition, as if there were no
interveningHTML. If youneedto set up pagedependent values, you can
pul l in the routines first, and then write a script section that uses them.

Again, you need to beware that the routines may no t have
been includedat a l l and take steps to avoid code that calls
undefinedfunctions.

Frames
Browserframes havealways beenan issuewith many designers. Initially,
not all browsers supported them and we hada plethora of ‘framed’ and
‘unframed’ sites. Somepeopledislikeframes intensely becausethey don’t
handle the address box at the top of the browser ‘properly’ and so you
cannot derive a URL for the page at which you are looking.

Netscape browser versions st i l l cannot correctly pr in t the framed
image that y o u are seeing. I suspect this is because, when pr int ing,
Netscapetends to ask the server to resendthe pagesand reconstructing
a set of frames for print ing is complex. Actually, the feature of secretly
resending the request for the page can have bad effects if that request
causes someactionto occur on the server. Forexample,a usergets to the
end of an ordering sequence, and the last button press stores the data
supplyinga ‘thank you’ page. It’s common for the ‘thank you’ page to be
thereceipt for the transaction.The usernaturally printsthat page,which
resends the order, attemptingto store the data again. The user is oblivi‑
ous that they havetransmitted the order twice.

Nevertheless, I n o w feel confident to use frames where they wi l l
enhance the final product since ‘all’ browsers wi l l support them (even
recentversions of Lynx). I t ry not to use themfor complete sites,although
this does happen. The big issue is what should be done to enhance the
visibi l i ty of the final site to search engines without havingto duplicate
the site completely in an ‘unframed’ version.

In general, the frames on the page can be split into ‘navigation’ and
‘information’. One viable strategy is to allow search enginesto move
aroundthe ‘information’ pagesby providingexplicit linkson each page
to the informationsubstructure. Remember that search engines are not
JavaScript equipped and want to see static links. The links on the page
can be visible, designed to allow humans to load the frame area on the
screen with new information, while keeping the global site navigation
in place. Alternatively, you can insert invisible links by wrapping an
HREF around an invisiblepixel. You can then use a <NOFRAMES> section
onthe <FRAMESET> page to point into this nestof informational links.

To makethisclearer, consider thisexample.The homepageof the site
home . h t m 1contains something like:
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<FRAMESET>

<FRAME SRC="nav.h tm l ">
<FRAME SRC="a .h tm l ">

</FRAMESET>
<NOFRAMES>

W e have a n i n t e r e s t i n g page :
<A HREF="a.html">a</A>.
</NOFRAMES>

Then the a pagecontains:
S e e  < A H R E F = " b . h t m l " > b < / a >

When the user loads this page with a browser they see the navigation
frame and the contents of a. They can click on the l ink in the a page to
load the framed area with b, and assuming that b hasa l ink to a, then
they can reload the frame with a. When a search engine sees the home
page, it w i l l ignore the frames and wil l just find the l ink to a and by fol‑
lowingthat wi l l find b.

The approach is used quite commonly and works well, both for the
live site, allowing viewers to load parts of their screen with new infor‑
mation, and also for search engines that pick up real URLs with differ‑
entkeywords and information.

Put t ing sites back into frames
However, the approach wi l l increase the number of people who can end
up on the site with their browser showing a page that is ‘information’
but is no t displayed insideany global frame.The searchengine wi l l point
themdirectly to a or bandthey wi l lnotbepresentedwith the globalnav‑
igation screen. The good thing is that the site wi l l st i l l work for them,

they canmovearoundbetweena andb, becausethere are linksavailable
to provide the functionality. The bad th ing is that they wi l l no t see the
globalnavigation screenand sow i l l notescape to other parts of the site.

Ideally, I like to ‘put the screen back together for them’. JavaScript
books give you a hintabout how to dothis. In a or b, you insert:
i f ( t o p . l o c a t i o n . h r e f = = s e l f . l o c a t i o n . h r e f ) {

t o p . l o c a t i o n . h r e f  =  " h t t p : / / s i t e / h o m e . h t m l " ;

}

This is a little magic.The ‘top’ and ‘self’ objects are both windows, and
the programming model recognises that t o p is a special name for the
‘root’ window of the frame sequence, and s e 1 ¢ is the namefor this win‑
dow. Windows havea ‘location’ property that tells you the URL that the
window contains. Sothe first line is comparing the URLsof the top win‑
dow and the current window.If they areequal, then the current window
is notpa r t of a frame sequence andwe canforce JavaScript to reloadthe
window by giving it a newlocation.The browserditches the currentpage
and reloads the new one.

The l o c a t i o n property is read-only in JavaScript 1.0, so this trick
doesn’t work in IE 3.Youcan use the src= trick that I describedabove to
hide the statements from the browser. ( I f you havea site that you don’t
ever wish to appear in a frame, possibly of someone else’s making, you
can invert the test on lineone of the script anddispense with the frame.)

You'll find that this al l works quite nicely. However, it’s not the fu l l
story for frames. What happens if the user attempts to access b?The
JavaScript wi l l kick in, loadhome. h t m 1andthey wi l l be presentedwith
the navigation frame and the contents of a. The result is l ikely to be
downright confusing.
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The problem is that h o m e . h t m l hasa. h tm1 codeddirectly in it. I first
thought to useJavaScript’s document .w r i t e function to outputa replica
frameset froma or b. Th is fails because the in i t ia l test for location
depends onthe URLof the frame setup pagebeingdifferent from the URL
of the frame itself. You end up with a recursive mess. What we need to
dois to load home .h t m ] and supply it with avariable in place ofa. h
The only simple way of passing info between HTML pages is to use the
query str ing in the URL. Sowe pass the name of the page that should be
loaded into the informational page in a query string. The setup code i s :

i f ( t o p . l o c a t s e l f . l o c a t i o n . h r e f )

t o p . l o c a t t t p : / / s i t e / h o m e . h t n
s e l f . l o c a t i o n . p a t h n a m e ;

We now need to add something into home. h t m 1 that understands
what is happeningand creates the frameset appropriately. It turns out
to bebetter to write out the whole frameset from JavaScript rather than
inserting the odd line into the middle of the extant setup. This code is
insertedbefore the static frameset definition in home . h t m 1 .

<SCRIPT LANGUAGE="Java:

document . w r i t e l n ( " < F R A }

d o c u m e n t .

d e s t = " a . h
i f ( t o p . l o c a t i o n . s e a r c h ! = " " ) {

d e s t = t o p . l o c a t i o n . s e a r c h . s u b s t r ( 1 ) ;

t o p . l o c a t i o n . s e a r  = "

}
document . w r i t e l n ( " <

S T I L L  T H E Y  C O M E . . .  T E C H N I Q U E S

<NOSCE

Note that the fragment ends in a <Nos p T > t a g and a corresponding
</NOSCRIPT> needs to be placedafter the final < / FRAMESET> in theorig‑
inal example. The code here generates the frameset. If the query string
is set, then its initial ‘?’ will beremovedand the remainder set up asthe
path for the informational frame. I then clear the search string, so the
user doesn’t get to see what is goingon. They are presented with the same
address in the URL box as if they had entered the site using the usual
route.Again, this is not supported on JavaScript 1.0andso the fragment
really needs to beplaced into a file to avoid the code being used in IE 3.

The solution is in place and wil l work when the user has JavaScript
turned on and has an appropriate browser. a

cRIPT>

Peter Collinson is afreelanceconsultant specialising in Unix. Hecan be
reachedelectronically aspc@hillside.co.uk, by phoneon 01227 761824or
on the Web at http://www.hillside.co.uk.

Further reading
I've been using two books from O'Reilly and Associates. First,
JavaScript, The DefinitiveGuideis by DavidFlanagan. It's in its third edi-_
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JaCC 9 9 - the sof tware d e v e l o p e r ' s conference
ACCU (the Association of C and C + + Users) and EXE have put together a u n i q u e

a p e s conference for all Java, C and C + + developers over four days at the world-famous
Oxford Union , featuring expert speakers including Jim Coplien, Kevlin Henney,
Barbara Moo, Andy Koenig, Nigel Wa r r e n and Bertrand Meyer. Preferential rates are

M a y h e m available for EXE subscribers and ACCU members.
Check the schedule at the link below for the latest updates (two new s e s s i o n s on
Wednesday: Solaris Technology and COM as a better C + + , COM+/MTS as a better
COM; and a swap o f s e s s i o n s between Friday and S a t u r d a y )
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WebClasses - ex t ra tu i t i on
Jon Perkins continues his coverage of the WebClass
technology introduced in Visual Basic 6.0.

Last monthI discussed the basics of WebClass technology, notably the
simple Request/Response model that facilitates the passing of
information from client to server and back. This month I am expanding
the top ic to provide deeper coverage of this same i s s u e , and to explain
how a web-based application can reta in state information. As before, I
will be including fundamental web-development issues because there are
still many developers who have yet to make this step into the brave
new world of the Internet.
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about t i m e
y o u discovered
EXE OnLine?Sending client data to t h e server

Web pages are, more often than not, a one-way flow of data. The user
requests a specific page, for which a navigation request is passed to
the server, and then the next page is sent back down. Somet imes,
however, the user needs to send data up to the server, for example to
send in registration details for a newly purchased software product. This

om‐ is implemented by sett ing a sect ion of the HTML page with form tags,
specifically <FORM> and </FORM>

Subscribe
today! Within this defined r e g i o n exist individual items such as text boxes, radio

buttons, check boxes, and so on. Two standard components that are
Sa also used are a Submit but ton and a Reset button. The Submit but ton
__eee sends the data that has been entered into the form up to a previously

determined URL, while the Reset but ton initialises the values of each
control within the form region. A single HTML page can conta in multiple
forms, but each separate form will need to have i ts own Submit button.
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Good intentions
Adding a helper funct ion wi l l make the class work more efficient ly. Maybe.

Francis Glassborow w a r n s about adding v i r tua l functions .

feature of C and C++ is that they both require responsible users.
Neither language is designed to protect against abuse, be it con‑

scious or through ignorance.Unlikesomelanguages, C and C++ both
require that the user understand them at least at the level they are
us ing them. The leveland kind of knowledge required from a l ib rary
designer is very different f rom that of a user of a l ibrary. The mind‑
set of a l ib rary user may legitimately bevery different from that of a
l ibrary designerand implementor. In particular, the two groups may
have a quite different perspective on access qualifiers and v i r tua l
functions. Having the w r o n g view can bevery dangerous.

How doyouview the three C++ interfaces: the p u b l i c , p r o t e c t e d
and p r i v a t e ones? What do you need to know about these interfaces
ina base class when us ingor wr i t ing a derivedclass? When designing
abaseclass what shouldyou consider about derivedclasses? Formany
years I bl i thely believed that p r i v a t e was only of concernto the owner
o f the class, the p r o t e c t e d interface only concerned those program‑
mingderived classes and the p u b l i c interface was for everyone.

If I looked at the p u b l i c interface of a class, I knew what it could
do for a user. I even knew the result of usingpointers (or references)
whose static type (a pointer/reference to base) was different from
their dynamic type (pointer/reference to derived).The v i r t u a l key‑
word warned me that the dynamic type might matter.

Considering how verbose C++ can get, and that it once had a key‑
word o v e r l o a d to implement overloading, it has always puzzled me
that the over-riders of a v i r t u a l member function do not need to be
specified as v i r t u a l . Yes, it is true that the compiler w i l l be able to
see the entire inheritance tree and so wil l know if a function is an
over-rider of a v i r t u a l function in some remote base class, but how
many users check a l l the way up the inheritance tree? When wehave
programmers creatingtypes with hundreds of ancestors, suchcheck‑
i ng could become very tedious. I think it would have been friendlier
i f the language had imposed an extra burden on programmers by
requir inga currently redundantv i r t u a l qualifier to berequiredfor
an over-rider of a v i r t u a l function. Try ing to retrofit this, even asa
vendor-provided option, is unlikely to work because such a diagnos‑
t ic would bevery noisy on most legacy code. The alternative of intro‑
ducing a new explicit ~ v i r t u a l to specify that a function is not an
over-rider would no t be popular either. Such an expression would
more l ikely beusedassome form of C++ finaliser to mark the end of
polymorphism for a function.

Look at this very simple piece of code:
c l a s s B a s e {

p u b l i c :
B a s e & f o o ( ) ;

yi
And imagine that a client writes the following:
c l a s s d e r i v e d : p u b l i c B a s e {

p u b l i c :
D e r i v e d & f o o ( ) ;

p r i v a t e :
v o i d b a r ( ) ;
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Time passes and one dayI decide that my class could work more
efficiently if I added a helper function. The new version of my class
becomes:
c l a s s B a s e {
p u b l i c :

B a s e & f o o ( ) ;

p r i v a t e :
v o i d b a r ( ) ;

yi
At this stage there is no problem because nothing in the private sec‑
t ion of B a s e can be accessed by Der i ved . I have no dynamic behav‑
i our (late b ind ing) , so a l l po in te rs and references w i l l behave in
accordance wi th their static types. But look how the issue changes on
the day that I decide that it would beeven better if derived classes can
provide their own implementations of b a r , and make that function
virtual. I havejus t changed the behaviour of a l l D e r i v e d objectsthat
are accessed through references and pointers to B a s e . The change in
itself m a y not b e a bad idea, but the wri ter o f D e r i v e d had n o idea
that the member he provided could be used by any th ing outside
D e r i v e d . It could befatal if used in any circumstance other than that
intended by its implementor.

I w i l l leave why anyone would want to havea private vir tual mem‑
ber for another time. There are good reasons,andthere are even advo‑
cates of a coding style that rejects the use of publ ic vir tual functions.
The point I want make here is that adding virtual functions to a pub‑
lished class is very suspect and even making them private does noth‑
ing toalleviate the dangers. Not only shouldyou not removeor modify
public membersof a published class, you should not add or remove
virtual members. That includes adding or removing v i r t u a l f roma
member function declaration.

Last month 's problem
There are subtle differences between enums in C and in C++. One of
them is that a C enum is required to have an underlying type. Indeed,
if the capacity is sufficient then that type must be an i n t . C++ does
not consider an enum to be an integer type. Given that m y t y p e has
been defined as an enum, what problems might you encounter when
the fo l lowing code executes?
v o i d d e l a y ( m y t y p e m t ) {

w h i l e ( m t > - 1 ) m t = ( m y t y p e ) ( m t - 1 ) ; }

ImentionedbothCandC++ in the problemstatement but I didnot
indicate whether the resu l t ing problems were in a C or a C++ envi‑
ronment. This was deliberate. I wanted readers to th ink carefully
about both the gross andthe subtle differences between the languages.

If the definition of d e l a y compiles w i t h a C compiler,we can
deduce that m y t y p e has beenprovided asa type name via a t y p e d e f .
Programmers oftenmiss that requirement when they haveuseda C++
compiler to check their newly writ ten C sourcecode. This is particu‑
lar ly problematic for novices who haveelectedto learnCbut are using
a C++ compiler without switching it to C mode.

As long as the maximum value provided in the definit ion of the
enumw i l l fi t in an i n t , I do not think that there is any other compile‑
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t i m e problem fo r C users. The code w i l l
steadily decrement mt unt i l it reaches zero.
The next decrement wi l l then make it -1and
the loop wil l end and the function w i l l
re tu rn . I f the underly ing type for
needs to be an un t ( t h a t is , the
max imum value wi l l no t fi t in an i n t and
there are no specified negat ive v a l u e s ) ,

there is a problem because the control expression for the w h i l e loop
wi l l always evaluate as true. I would hope that a respectable compiler
would diagnose this problem(comparingan u n s i g n e d i n t with aneg ‑
ative value is detectable at compile-time).

When we tu rn to C++ weget a very different situation. That cast in

pe

g n e d

my code is no longer an option; assignment to enums requires a cast
unless the value being assigned is already of the correct type. That lat‑
te r condition is rarely m e t because almost anything you do to an «
wil l result in a conversion to an integer type unless you have meticu‑
lously overloaded the arithmetic operators for your enumerated type.

C++ places a different restriction from C on the under ly ing type
for an enum. C++ simply specifies that the type shall not be ‘larger ’
( m y w o r d ) than an i n t unless that is necessary to represent the whole
range of provided enumerators. In other words, the underlying t y p e

a. I
a

m

can be any integral type (including bitfields), s i g n e d or uns

can find no th ing that prevents the compiler f r om using u n s

types whenever there are no enumerators with negative values. The
intent is to give implementors the maximum l ibe r t y to optimise the
amount of s to rage required by your data. It has an unfortunate side

effect. I w i l l need to read the documentation careful ly to discover if
code such as the body of my funct ion de will work as I expect.

This leads me to propose a simple coding guideline. If you are
going to compare values of an enum with negative values, ensure that
the definition provides at least one enumerator with a negative value.

The speed fanatics l i ke to use the fo l low ing initialisation idiom:

Why do they do it? Why is it adangerous idea? Can you suggest a
better way of achieving the desired end?

Association of C/C++ Users subscriptions: Basic £15, Fu l l£25,
Corporate £80. Fu l l time students get a 50% discount oft h e
membership of their choice. For further informationand application
forms see www.accu.org or write to Francis Glassborow, 64Southfield
Road, Oxford, OX4 1PA, r i n g 01865 246490, or email e d i t o r @accu.org.

Spring JaCC wil l beat the Oxford Union on 24and 25March 2000.

You ’ve inves ted t i m e & m o n e y
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Version city
Phil ip Brown designsa class tha t hides r aw access to the standard

Windows format for version information.
ince the earliest computer p r o g r ams were deployed, developers
have wanted some way o f i den t i f y i ng which version a customer

was running. After al l , i t ’s obviously worthwhile to know if a bug
they’re report ing has already been fixed. Fa i r ly quickly (and obvi‑
ously) a numericalsystemevolved, simply incrementing the version
number each time a release was made. As the frequency of releases
increased, developers wanted to have some way of distinguishing a
major new release compared w i t h an in te r im one: the concept of
major andminor versions of a programwas introduced- going from
V1.12 to V2.0 conveyed a lot more (even to lay users) than going from
V12 to V13. Formany years themajor andminor version was adequate
and commonplace, but as programs grew larger and complex requir‑
ing more frequent bug-fixes a tert iary number was tacked on to the
end of the version to indicate a ‘release’. All releases with the same
major andminor version numbers should have an identical feature
l ist, but could includecumulative bugfixes and other enhancements
without adding new features as such. Latterly, it has become good
practiceto append the bui ldnumber to the release,resulting in a com‑
plete version number wi th four components: X.Y.Z.B, where X repre‑
sents the major version, Y the minor version, Z the release number
andB the build number (see Table 1).

Althoughmarketingdepartments hijacked the concept of version
numbers for their own ends, it is st i l l very useful to have some kind
of a formal version number in your applications. It is mucheasier to
confirm that your client is runn ing Build 134 or later, rather than
“SuperApp 97SR-2a Patch 13(Y2K)’. This became particularly impor‑
tant w i th theadvent of sharedDLL libraries that couldbereplacedby
a freshly installedapplication. Al thoughnot terr ibly good at usingthe
numbering scheme consistently, v i r tual ly all Microsoft application
files (EXEsandDLLs) now contain some kind of 4-digitversion num ‑
ber embedded within them. Indeed, Windows 2000 makes extensive
use of this information in an attemptto prevent important system
files beingoverwritten byearlier, or sometimes later, versions.

Embeddedversion information
Tfyou right-click on an EXE or DLL file in Explorer, the popupmenu
that appears has an entry at the bottom called Properties. Selecting
this shows some details about the file. If available, the second tab
(called Vers ion)shows the informat ion embedded wi th in the fi le
about the version number,product name , copyright details and soon.
Any file that can have a resource segment can have this information
embedded in i t , and this includes applications compiledwi th Delphi.
Microsoft has published the format that must be provided in the
resourcesection for this informationto bedisplayed. In Delphi2,this
could only be achieved by creating a resource file w i th exactly the
r igh t strings in i t , compil ing it separately with the resource compiler
andthen l i n k i n g it i n t o the application (th is forming part of the main
build process). Al though not di fficul t , few application developers
could bebothered.Within its ethos of makingWindows development
moreproductive,Delphi3 introduceda specialdialogwhere this infor‑
mationcould beeasily attached to theapplication.This dialog is avail‑
able from the DelphiProject menu,Options item.
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By ticking the checkbox at the top of the tab to show that version
in format ion should be inc luded,i t is possible to add flags about
whether the bui ld is intended for public releaseanddetails about the
version number. Furthermore, at the bottom of the tab, it is possible
to add details to a whole l is t of predefined categories, such as a
description of the file and the copyright notice.Delphiautomatically
changes the F i l e V e r s i o n category a s the module version number
details aboveare updated.When this dialog is confirmed, Delphicon‑
structs the necessary resource file (wh ich also contains such details
as the application icon) in a transparent step, and this w i l l be auto‑
matical ly linked into the final executable. You can now right-click on
the executable and obtain version i n f o rma t i o n , just l i ke a l l well‑
behaved Windows applications.

What version am 1?
Now that weknow how to place version informationwith in the appli‑
cation, it would beuseful to access that information. After all, if you
are t r y i ng to establish over the phonewhat version a user is runn ing ,
no th ingcould beeasier than to display the About dialog, which could
contain a l l such details.

Astheversion information is storedasstr ings i n a specific format
in the resource section of the application, it would bepossible to use
standardWin32 resource file commands to extract the relevant infor‑
mation.There are, however,somespecific Win32APIcommands avail‑
able that do jus t this in a much more convenient form. These are
G e t F i l e V e r s i o n I n f o S i z e (wh ich returns details about the space
required t o store the version in format ion) , G e t F i l e V e r s i o n I n f o
(wh ich extracts the details in to a pre-supplied buffer of the correct
size) and Ve r Q u e r y Va l u e (wh ich extracts a named piece o f version
information from the buffer, such a s L e g a l C o p y r i g h t ) . A s i s usual
when interact ingwith theWin32 API, these commandsmustbe called
in the correct sequence, preservingcertain internal values returned
from previous commands through v a r parameters.

It is a very good idea to encapsulate any k ind of interaction with
theWindows APIwith a more user andDelphi-friendly interface.Typ‑
ical Delphi programmers don’t want to deal w i th allocatingmemory
blocks andWin32-specific types such as DWORDand U I N T, andneither
should they. This has the addedadvantage that, should the storage of

Component Describes When to increment

x Major After significant changes have
beenmade to the application

After new features have been
added to the application

Minor

Release Every t ime a minor release is
madeavailable with bug fixes

Build

Table 1-Components of version number X.Y.Z.B.
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this version informat ion ever change, the
same class can encapsulate the system depen‑
dencies while maintaining the same public
interface.

There are a few things to consider when
designing this class. First, it should be usable
with a n y applicationfile. Second, it shouldpro‑

vide convenient access to the standard and most commonly used ver‑
sion informationkeys ( F i l e Ve r s i o n , Produc tName,etc). Lastly,a s i t
is possible for the usertoprovideadditionalcustomversion keysand
values within their structure, the class should expose these in a nat‑
ural way. List ing 1shows the public interface for this class.

As can be seen from the class, a l l of the standard key names are
exposed as named properties, while the K e y property provides access
toadditionalcustom informationby name.The class isconstructed by
passing in a fully-qualified pathandfilename fromwhich version infor‑
mationshouldbeextracted.There is one very interestingaspect about
this class that demonstratesan under-utilised aspect of Delphi class
design: using the i n d e x identifier to map a number of different prop‑
erties onto the sameaccessor function. The private implementationof
G e t Ve r s i o n I n f o useda sthe readaccessor function for the properties
has this index value passed in , al lowing the function to determine
which value to return. This often facilitates very concise coding.

A s mentioned, the Get F i l e v e r s i o n I n f o function extracts the
details from the resource section and stores them in the buffer
passed as a parameter to the API call. I t therefore makes sense to
perform this as a one-off operation in the constructor. Once this
information has been extracted, we can interrogate it for known
key names. For convenient coding and an increase in performance,
we wi l l extract key values for a l l of the standard key names and
store these values in an array wi th the same ordinal value aseach
proper ty index. This means that the implementation of the
G e t V e r s i o n I n f o proper ty accessor function can b e transparently
simple and just return the array value at the supplied index. For
the custom keys that might addit ionally be provided we wi l l sim‑
ply call the API command to extract the details from the version
information buffer. Although this w i l l be s l igh t l y slower than
accessing the details direct from a pre-calculated array, it is not
anticipated that these properties w i l l be frequently accessed. A

TVers ion In fo = c l a s s
M e r e )

p u b l i c
c o n s t r u c t o r C r e a t e ( T h i s S o u r c e F i l e : S t r i n g ) ;
/ / A r b i t r a r y k e y i n f o r m a t i o n
p r o p e r t y Key[KeyName: S t r i n g ] : S t r i n g r e a d Ge tKey ;
/ / S tanda rdk e y in fo rma t i on
p r o p e r t y CompanyName: S t r i n g index 0

r e a d G e t Ve r s i o n I n f o ;
p r o p e r t y F i l e D e s c r i p t i o n : S t r i n g index 1

r e a d  G e t Ve r s i o n I n f o ;
p r o p e r t y F i l eVe rs i on : S t r i n g index 2

r e a d  G e t Ve r s i o n I n f o ;
‘ t y In te rna lName: S t r i n g i n d e x 3PereadGetVersionInfo;

p r o p e r t y C o p y r i g h t : S t r i n g index 4
r e a d  G e t Ve r s i o n I n f o ;

p r o p e r t y TradeMarks: S t r i n g index 5
read G e t Ve r s i o n I n f o ;

p r o p e r t y O r i g i n a l F i l e N a m e : S t r i n g index 6
r e a d  G e t Ve r s i o n I n f o ;

p r o p e r t y ProductName: S t r i n g index 7
read G e t Ve r s i o n I n f o ;

p r o p e r t y ProductVersion: S t r i n g i n d e x 8
read G e t Ve r s i o n I n f o ;

p r o p e r t y Comments: S t r i n g index 9
r e a d GetVers ionInfo; ©

e n d ;

Listing 1-The public interface of TVersionInfo.
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un i t containing the fu l l implementationof the T v e r s i o n I n f o class
is available from EXE OnLine.

One of the nuances of the way that version information is stored
with in the application resourcesection is that it is possible to define
which language character set has been used to create the version
information (and the application or DLL itself). This is defined asa
double word, or 32-bit unsigned integer, and must bepresent as part
of the version information str ing ( i n hexadecimal f o r m a t ) for each
key that is extracted. One of the jobs of the constructor, as well as
extract ing the version information intoa str ing buffer (aconvenient
way of storing static data returned from the API calls), is to extract
the language and character set informationand to build up a correct
hexadecimal s t r i n g that w i l l be used in future calls to v e r Q u e r y ‑
Va l u e . Once this has been done, the constructor then makesa call to
the routine that actually returns a version information value for a
supplied key. This rout ine lives a double l i fe, additionally mas‑
querading as the accessor function for the key property. Again, an
interestingaspect of this process is that the constructorobtainsa list
of the standard key names from a private constant fixed str ingarray
that is declared and defined in a single statement. This too isa little‑
used, but very handy, technique that is also allowable for global vari‑
ables as well as constants.

Referringback to the projectinformationdialogyouwil l seesome
ext ra versioning information in the ‘Module attributes’ group ‑
mainlya set of flags describingthe status of anapplication.This infor‑
mation is also available within the resourcefile, and can beaccessed
using the v e r Q u e r y V a l u e API command, but with a second parame‑
ter o f jus t \ , rather than \ v a r F i l e I n f o \ T r a n s l a t i o n . I n th is
instance, Ve r Q u e r y Va l u e returnsa pointer t o a structure that con‑
tains details about file type and content ‐-double word pairs that can
be combined to represent a strict 64-bit version number used for
numerical comparisons (by installation p r o g r a m s ) - as well as the
Module attributes definable within Delphi. It would bea simple task
to extend the TversionInfo constructor to extract this information
and expose it via simple boolean properties and, in Delphi 5, I n t64
property types for the strict version numbers.

Completing builds
It would be extremely nice i f , having successfully completed, a build
processcould increment the buildnumber (andpossibly releasenum‑
be r ) w i t h i n the version information fo r a l l deliverables. Delphi
appears to store this version information wi th in the D o r file that
accompanies the project. This follows rnz file format and contains
most of the details exposed by the Project, Options dialog. However,
programmatically makingchanges to this file (thereareentries in the
[ V e r s i o n I n f o ] section for things like M a j o r v e r , R e l e a s e and s o
on) does not actually result in any changes to the compiled applica‑
t ion. This is because Delphi generates the compiled resource file
( P r o j e c t .RES) from this informationon ly when it is changed inter‑
actively from within Delphi itself. This means that making changes
to the p o r file andthen recompil ingthe applicationdoes notcause the
resource file to be regenerated and the out of date one is used. It is
good practice therefore to update the build and release numbers of
each Delphi project by hand at the end of each successful build.

PhilipBrown is a systems design consultant and activedeveloper,pre‑
senter, and trainer. You can contact himat phil@informatica.uk.com.

The codefor this article is available on EXEOnLine and viaf t p at
ftp://ftp.exe.co.uk/pub/exestuff/200003_delphi. H M E Y ON LIN E
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Java ona Stik
The size of as t i ck of chewing gum , i t ’s aTCP/IP node wi th i ts o w n JVM.

John Wilson couldn' t resist invest igat ing.
he folks at DallasSemiconductor havebeenproducing interest ing
Java implementations for awhile now.They madethe famous Java

Ring that was given to each attendee at the 1998 JavaOne conference.
The r i n g is impressive but limited, being basically a smart card i n a
different form factor. Last August I visited their website to see what
new stuff they were doing (www.dalsemi.com) and discovered some‑
t h i ng called TINI.

T IN I (Tiny InterNet Inter face) is a 68-pin SIMMboard ( i t is about
the size of a stick of chewing gum). On the board is a processor, 512
KB of FlashROM,512 KB of battery backed up RAM, a 10Base-T Eth‑
ernet port and twoserial ports.The FlashROMcontains amulti-task‑
i n gmulti-threadingoperating systemwith a ful ly functional TCP/IP
stack. The OS runs a Java Vi r tua l Machine and Telnet and FTP
servers. The stick ( o r ‘Stik’ asDallas spells i t ) costs $50.

In order to develop and test software for the TINI you have to plug
the Stik into a $35 socket board and apply power anda serial connec‑
t ion to a PC.Dallassupplies a Java program that talks to the T IN I over
the serial connection and allows you to load the firmware into the
flash memory. You can then compile programs for the T IN I using the
normal JDK tools. The resulting class files are combined into a spe‑
cial archive format before being transferred to the Stik.

Stages of development
I placedmy online order for aStik andasocket, downloaded the alpha
firmware anddocumentation andbegan to readandwait for delivery.
I was lucky; my boards turned up with in two weeks. Dallas has real
difficulties in del iver ing samples of this board quickly. On delivery,
I plugged the power supply and serial cable from an old modem into
the socket card, connected the serial interface to my PCand ran the
Dallas JavaKit application to install the firmware and a couple of
demonstration programs. I had a r unn i n g T IN I in less than half an
hour.A 10Base-Tdrop cable connected the socket boardto my huband
I was able to p ingtheboard.Oneof the sampleapplications was a sim‑
ple Web server - that worked too!

However, I didn’t buy the k i t to r un demo programs - I wanted to
see how well i t r an my code. Developing w i t h T IN I is a mu l t i stage
process:
« Compile and test your p rogram on your main development sys‑

tem. Thismeansthat you canuse your familiar IDEwitha decent
editor and debugger.

« When you are happy that your p rogram does something useful,
you recompile it us ingthe SunJDK compiler, te l l ing the compiler
to use the TINI j a v a . * packages rather than the standard JDK
ones. In the early alpha versions of the TINI software there were
significant omissions in the Java package support.As time has
gone on many of those omissions have been filled, but there are
st i l l some left: reflection, for example. ( T IN I does not use stan‑
dardj a r archives but insteaduses its own t in i archive file format.
The t in i archive is far smaller than an equivalent jar file. Theja r
fi le containing one of my programs is 20,010 bytes longwhile the
equivalent t i n i archive is on ly 8,714 bytes. Dallas supplies a Java
ut i l i t y calledTINIConvertor.)
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« FTP the resultant t i n i archive to the Stik.
e Run the program from the TINI command line.

I found that my ‘hello world’-style tests worked well enough, but
more substantialprograms rapidly showedup the alphanatureof the
Java implementation. The version of the firmware that wasavailable
last September lacked l o n g , fl o a t and d o u b l e support. Further‑
more, some standard packageswere miss ing , as were groups of
classes with in those packages that were supported. As l o n g was no t
available, some methods took i n t arguments when they should have
taken l o n g . The network codewaspret ty fragile andeven simplenet‑
working programs would only run for a few hours before the system
needed rebooting. Dallas made no pretence that the code was other
than alpha quality and the systemdidjust enough to convinceme that
it would be a rewardingexperience to persevere. I looked around for
the simplest useful th ing that a TINI could do on a network and set‑
tled on a time server.

A t ime server
There are several t ime protocols in common use over TCP/IP. I
decided to implement three. DayTime (RFC867) is the simplest; it just
returnsa text representationof the current dateand time. Time (RFC
868) is slightly more useful in that it re turns a standardised binary
representationof the date andtime that can bereliably usedto setthe
clock of a client machine. NTP (RFC 1305) is the business; w i th a suf‑
fic ient ly accurate time source it can be use to synchronise clocks toa
very h i g hdegreeof precision. Time andDayTimehavebothUDPand
TCP versions, NTP is UDPonly.

T IN I is quite slow. The JVM interprets a l l the bytecodes (there is
not enough memory for a JIT compiler) and the processor is a super‑
charged 8051(a highly evolveddescendant of the 8-bit processor used
to handle the keyboard on the original IBMPC). I found that str ing
operations were particularly slow and had to recast pa r t of the pro‑
gram to use byte arrays instead. On the other hand, thread support
was very robust. I rap id l y implemented a small program with five

Figure 1-The TINI (Tiny InterNet Inter face) board.
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AT INI programmer must
acquire (or re-acquire) the
miser’smindset that was
needed in the early days of

the micro revolution.

threads that listened on the correct ports for the incoming requests
and sent dummy responses. Under l ight load this would stay up for
betweenone and four hours before locking up andneedinga reboot.
The round tr ip time to the TINI was about twice the time to a public
time server on the Internet (130msasopposed to 60ms).

Since September, I have had three releases of the firmware. Per‑
formance has improved (the latency to the TINI is roughly the same
as to a publ ic time server ) . More of the language has been imple‑
mented, including l o n g (wh ich is a blessingwhen t ry ing to manipu‑
late64-bit timestamps). Reliability has improved remarkably and the
TINI runs for weeks on end. I am now investigating how to interface
the Stik to sourcesof highquality time, suchas aMediumWave radio
receiverandaGPS receiver. In the rest of this article I wil l talk about
lessons learnedwhen programming such a small system in Java.

Java in the small
Coding and testing on a b ig system and transfering the bytecodes
unchanged onto the small system is a mixed blessing. On the plus
side you have access to a high quality IDE so the code, test, debug
cycle is very efficient. This is counterbalanced by not having the
memory or processingresourcesof your PCon theTINI. Youhave to
becontinually careful with resources.The heap is not very large, so
creating large objectsmust bedone with caution. The filesystem is
implemented by claimingRAMfrom the heap, sow r i t i n g data out to
a file may not actually save space. And wr i t inga log file that is not
regularly pruned is a goodway to ensure that your systemwi l l fairly
quickly freeze. ATINI programmer must acquire (or, for us oldies,
re-acquire) the miser’smindset that was needed in the early days of
themicro revolution.

The behaviour of the garbage collector on TINI surprises many
new users. The collector does not kick in un t i l the amount of free
space in the heap falls below a fixed amount (about64KB at the
moment ) , but there is a very good reason for this. TINI is generally
runn ing onlya single application (eventhough the application can
consist of severalprocessesand tens of threads). Rather than runthe
collector continuously in background and steal instruction cycles
from the application, the collector expectsto beexplicitly started by
the applicationwith a call to S y s t e m .g c . The theory is that the appli‑
cation hasabetter chanceof knowingwhen it is convenient to collect
garbage than the JVM. If the application doesn’t call s y s t e m . g c at
all, then the collector wi l l r un at the lastminute to save its bacon.To
write a successfulTINI Java programyou really needto take thephys‑
ical limitations of the platform into account.

Many TINI applicationswi l l r ununattendedfor a longtime.Many
w i l l be installed in relatively inaccessible places.Andmanywi l l only
have an Ethernet interface to the outside world. These constraints
force the TINI developer to programdefensively against many forms
of failure that are not generally considered in mainstreamJava. You
must not only consider failures in the Java program itselfbut also in
the underlyingfirmware and hardware. For example, the TINI has a
hardware watchdog t imer that can beactivated from the Java pro‑
gram. Many programs will needto set and regularly ‘feed’ the watch‑
dog timer. A failure to feed it wi l l result in the systembeing rebooted.
While this allows the system to recoverfromawide rangeof failures
i t does require the programmer to deal with the task of restart ing
with the filesystem in amess anda set of potentially broken connec‑
tions to the outside world. A l l this stuff is familiar to programmers
working in Cand assembler with the smell of solder in their nostrils
but it comes asa bit of a shock to us effete Java programmers.

Getting to thegutswithout JNI
TINI comes with some platform-specific packages that allow the
Java programmer to get at the guts of the systemwithout resorting to
JNI. Therearemethods for getting andsetting the IP addressand the
MACaddress of the Ethernet interface. You can get and set the sub‑
netmask,a default gateway,DNSservers, an SMTPmail relay server,
an HTTP Proxy server IP address anda port . TINI can be aDHCP
client and there are hooks to let a Java program initiateandmonitor
the DHCP lease negotiation. The firmware supports sending email
via an SMTP relay and there are calls to allow a program to send
email. And there is a very basic HTTPserver built into the system,
which makes it easy to display simple status information onWeb
pages from within a program.

There are also classes that let the Java program select I / O ports
via the Stik’s busand to readandwrite data on these ports.

Dallas Semiconductor has a proprietary multi-drop serial bus
called 1-Wire.The Stik has onboard support for this bus and a pack‑
age provides classes that can communicate with devices on this bus.
A/D converters, switches, temperature sensors, relays, non volatile
memory and cryptographic processors are among the devices that
canbe accessed.

The TINI Java environment is very r ich while at the same time
very constrained. The main uses for the device seem to be in acting
asa glue layerbetweensome hardwareanda TCP/IP network. If you
want to put your toaster on the Internet,this is the device for you. m

John Wilson is ManagingPartnerof The WilsonPartnership.Heis
interestedin many things ‐ oneof them is Java. Hecan becontactedat
tug@wilson.co.uk.
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Getting started with XML
The handl ing of data across the Web is evolving. Jon Perkins suggests

tha t i t ’s worth get t ing up to speed w i t h XML.

t’sacommon mistake to assume that XML is a for thcoming replace‑
ment for H T M L ,but this isn’t the case. XML was intended from the

outset to be a tag-based markup language complementary to HTML.
However, whereas HTML describes the layout of a page, XML is con‑
cerned with defining and describingdata. This month I am discussing
what XML actually is and how to work wi th it from Visual Basic. XML
is a large subject matter so there is no way that I can provide com‑
prehensive coverage; my intention is to provide an overview of the
subject in order to acquaint you wi th i t . It might benew r igh t now but
it is intendedto become widespread very quickly; one of the pr imary
additions to the next version of SQL Server is XML support, and it
w i l l be catered for extensively in Visual Studio 7.

Description of XML
Once the Web evolved to the point where dynamic data started to
become commonplace, the need to transport data together w i th i ts
definition became more pressing. XML, or Extensible Markup Lan‑
guage to give it its ful l t i t le , is based upon an earlier, more compre‑
hensive markup language called SGML (Standard Generalised
Markup Language). The problem wi th SGML however is that it is a
rather complex and broad definition and f rank l y is something of an
overkill. The size of this definition leads in tu rn to a greater over‑
head than is necessary. (Fo r another view of SGML see SGML, it ’s a
beautifulday, EXE, February 1997.)A body called the XML Working
Group formed wi th the express intention of producing a data defin‑
i n g language that would be easy to use over the Web. This body
defined a suitable subset of SGML that carried less of an overhead
but was powerfulenough to describe data. The upshot of this is that
XML is a lega l subset of SGML; any XML document is also a true
SGML document.

The XML 1.0 specification has been ‘recommended’ by the World
Wide Web Consortium (W3C). This means that XML is defined well
enough for vendors to implement i t , but technically speaking it isn’t
yet a standard.As far asMicrosoft is concerned, XML 1.0support was
madeavailablewith InternetExplorer4but InternetExplorer5imple‑
mentedthe XML 2.0 specification, which added significant new func‑
tionality, most notably something called the XML Document Object
Model,which I l lcome back toa litt le later.Actually, IE5 was re-engi‑
neered somewhat to make the individualcomponents more granular.
This means that the XML support engine, implemented in msxm1. d 11 ,
doesn’t necessarily need the rest of IE5 to be of use. In fact, you can
obtain the separate XML component f rom msdn.microsoft.com/down‑
loads/tools/xmlparser/xmiparser.asp.

HTML is a markup language that is based around a standard set
o f tags. For example: < h l > M y Header Tex t< /h1> displays the cap‑
tion ‘My HeaderText’. Becauseof the <h1></h1> tag pair the browser
w i l l identi fy the text asbeingone of the predefined header text types
and wi l l format it accordingly. Other tags such as h e a d , b o d y , f o r m ,
i n p u t and soonare a l l predefinedaspart of the work ing set for a par‑
ticular versionof HTML.When theWSC decides to add tags intoa def‑
initiona new, formalversion number is specified, such as3.2 or 4.This
approach contrasts wi th XML, in which the author of the file can
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declare and then define n e w tags as necessary. This is where the
‘extensible’ part comes in.

It is possible for an HTML stream to contain embedded XML sec‑
tions, which are called X M L Islands. While HTML and XML are two
different specifications, the W8C is also in t roduc ing XHTML, which
is a properly defined integrationof the two. Additionally, the MathML
specification was released by W3C asa specific application of X M L
that supports the use of complex mathematical formulae.

ADO RecordSet support
How you manipulate X M L data depends upon what y o u want to do
wi th i t . If you are working with an ADO 2.1or above RecordSetobject,
then you are able to persist the contents of the RecordSet to disk, and
then read it back in again later. To illustrate this point we can open a
RecordSet from the Northwind database:
S e t adoCommand = N e w ADODB.Command
adoCommand.CommandText = "SELECT * FROM S h i p p e r s "
S e t adoRs = adoCommand.Execute
a d o R s . S a v e " C : \ e x e x m l \ S h i p p e r s . x m l " , a d P e r s i s t X M L
a d o R s . C l o s e
and it can then be read in again at a later time by calling:
S e t adoRs = N e w ADODB.Recordset
a d o R s . O p e n " C : \ e x e x m l \ S h i p p e r s . x m l "

The X M L produced by the save method is shown in L i s t i ng 1
(slightly tidied up from the version that ADO actually produced).

XML Structure
An XML file is regarded in logical terms as aDocument. Encased
with in this definition are two sub-structures:
1. PrologElement:The existence of this element is optional. Its pur‑

pose is to store management informat ion, such as the version of
XML that exists wi th in the file. It can also contain a reference to
an external Document Type Definition (DTD), if appropriate. A
DTDfile is merely a means of isolat ing the definition of thedata
intoa file that is separate from the actual data.

2. DocumentElement: This is the core par t of the file. It contains the
actual data, as wel l as the data definit ion i f i t doesn’t reside
wi th in an external DTD.

Look ing at the XML code in L i s t i ng 1 allows us to get a handle on
the layout of the document. This is almost exactly asADO churned it
out, so please ignore the fact that many of the node names are pre‑
fixed wi th s: or z: ( th is i s a n ADO naming convent ion).

At the start of the file, the keyword xm1 identifies the root node.
Everythingelse that appears within that particular set of anglebrack‑
ets is really prolog information. At the end of the document is the
</san1> tag denoting the end of the root node. Beneaththe first set of
angle brackets are the definitions for two child nodescalled s : Schema
and r s : d a t a . The s : Schema node then contains the s : Element Type
node, which declares the row names, anda series o f s : A t t r i b u t e ‑
T y p e nodes, which each contain subnodes called s: d a t a t y p e that
declare the nature of each attribute. Finally, down at the r s : d a t a
node, each item of data is presentedasa z: r o w node.
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The DTDprovides the context for the actual
data soit is clearly important that the data fol‑
lows these rules. It is the job of the parser to
analyse the file while opening it and check it
for conformance. This conformance check
includes compliance both with the expected
layout of an XML document and with the con‑
formance of the data to its own DTD. If a doc‑

ument passes both of these checks, then it is a valid document. The
downside to performinga val idity check is that it can take some time
to parsea file. Therefore, there is a less r ig id classification for a doc‑
ument : the document is referred to asbeing well-formed. A well‑
formed document solely complies wi th the formal rules for an XML
document; a DTD is not considered.

XML Document Object Model
While it is possible to open an XML document as a text file and p ick
your way through it by monitoringyour indentation levels, it is much
easier to use an XML parser. Microsoft providesone wi th Internet
Explorer i n the fo rm o f msxm l .d11 , which resides in the Windows
System32folder. The parser exposes the XML Document Object Model
( D O M for short) and presents the data as a series of objects that you
can manipu la te programmatically. To connect to this parser f rom
Visual Basic you should select the MicrosoftXML en t ry wi th in the
References dialog (found under the Project menu).

When load ing up a new referenced object f o r the first t ime I
always find it helpful to fire up the Object Browser in order to have
a look at what interfaces are exposed. The most important object
wi th in msxm1 is the DoMDocument - it is the overall encapsulation of
the XML file that you are work ing with. Elements are broken down
into nodes, and each node exposes a c h i l d N o d e s collection t o help
you dr i l l down.

= ' u u i d :BDC6E3F0-6DA3-11d1-A2A3-00AA00C14882'
‘uuid:C2F41010-65B3-11d1-A29F-00AA00C14882'
‘ u r n : schemas-mic roso f t - com: rowse t '
#RowsetSchema'>

<s:Schema id= 'RowsetSchema'>
< s : E l e m e n t Ty p e n a m e = ' r o w ' c o n t e n t = ' e l t o n l y ' >

< s : a t t r i b u t e type S h i p p e r I D ' / >
< s : a t t r i b u t e t y p e = ' C o m p a n y N a m e ' / >
< s : a t t r i b u t e type Phone ' />
< s : e x t e n d s t y p e = ' r s : r o w b a s e ' / >

< / s : E l e m e n t Ty p e >
< s : A t t r i b u t e T y p e n a m e = ' S h i p p e r I D ' r s : n u m b e r = ' 1 ' >

< s : d a t a t y p e d t : t y p e = ' i n t ' d t : m a x L e n g t h = ' 4 '
r s : p r e c i s i o n = ' 1 0 '  r s : fi x e d l e n g t h = ' t r u e '
x s : m a y b e n u l l = ' f a l s e ' / >

< / s : A t t r i b u t e T y p e >
< s : A t t r i b u t e T y p e n a m e = ' C o m p a n y N a m e ' r s : n u m b e r = ' 2 '

r s : w r i t e u n k n o w n = ' t r u e ' >
< s : d a t a t y p e d t : t y p e = ' s t r i n g ' d t : m a x L e n g t h = ' 4 0 '

x s : m a y b e n u l l = ' f a l s e ' / >
< / s : A t t r i b u t e Ty p e >
< s : A t t r i b u t e T y p e name= 'Phone ' r s : n u m b e r = ' 3 '

r s : n u l l a b l e = ' t r u e ' r s : w r i t e u n k n o w n = ' t r u e ' >
< s : d a t a t y p e d t : t y p e = ' s t r i n g ' d t : m a x L e n g t h = ' 2 4 ' / >

< / s : A t t r i b u t e Ty p e >
< / s : S c h e m a >
< r s : d a t a >

< z : r o w S h i p p e r I D = ' 1 ' CompanyName='Speedy E x p r e s s !
Phone= ' ( 5 0 3 ) 555 -9831 ' />

<z:xrow S h i p p e r I D = ' 2 ' CompanyName='United P a c k a g e ’
Phons ( 5 0 3 ) | 5 5 0 - 3 1 9 27 >

< z : r o w S h i p p e r I D = ' 3 ' C o m p a n y N a m e = ' F e d e r a l S h i p p i n g ’
P h o n e = '( 5 0 3 ) 5 5 5 - 9 9 3 1 ' / >

< / r s : d a t a >
</xml>

Listing 1-Shipperstable from the NorthWind database as XML.
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To show how to use the DOMI have written a simple programthat
demonstrates how ADO RecordSet saves data in XML format. How‑
ever, the program also provides two different methods of reading the
data back in ‐ in this case into an MSFlexGrid component. The inter‑
face isn’t very exciting, but myintention is to look at the underlying
code behind the buttons. In one method the M o v e N e x t call navigates
the ADO RecordSet, whereas in the other method the XML structure
itself is traversed by means of the DOM model. Within this section I
also use two different methods for t raversing the data. When
analysingthe DTDto pick out the field namesI usea fair ly hairydr i l l
down through several collections at once, just to show that you can:
Dim xmlFie ldNodes As MSXML.IXMLDOMNodeList
S e t x m l F i e l d N o d e s = x m l D o c . c h i l d N o d e s . I t e m ( 0 ) .

c h i l d N o d e s . I t e m ( 0 ) . c h i l d N o d e s . I t e m ( 0 ) . ch i l dNodes
Whereas to obtain the data I adopt the moreelegant approach of step‑
ping down one node at a time and call ing each node by name rather
than ordinal position, such as:

Dim xmlRootNode As MSXML. IXMLDOMNode
Dim xmlDataNode As MSXML. IXMLDOMNode
S e t xmlRootNode = x m l D o c . s e l e c t S i n g l e N o d e ( " x m l " )

S e t xmlDataNode = _
x m l R o o t N o d e . s e l e c t S i n g l e N o d e ( " r s : d a t a " )

There are further comments wi th in the code itself to explain what
is going on. You can download the example from either EXE OnLine
or my own website at www,jonperkins.com/exe/col0300.htm.

Resources
In terms of available resources, Microsoft Press has released a book
calledXML in Action, written by William J. Pardi( ISBN0-7356-0562-9,
pr iced £25.99). It makes for fa i r ly d r y reading, but this is very mucha
reflection of the subject matter rather than the w r i t i n g style ‐ read‑
i n g raw XML is necessary in order to understand the subject more
completely but it isn’t exactly rivetingstuff. The book covers the the‑
o r y of the subject in a comprehensive matter, but is restricted to pro‑
viding the sample code in a generic way. The CDcontains quite a rich
set of resources that could keep you browsing for hours. For greater
coverage of using XML wi th Visual Basic a forthcoming book from
Wrox Press might be worth a look when it becomes available: Profes‑
sional VB6 XML (ISBN 1-861003-32-3).

Finally,Microsoft has made availablean XML CodeGenerator that
creates Visual Basic classes from XML schemas, downloadable from
msdn.microsoft.com/xml/articles/generat.asp. This tool provides a
means of working wi thXML data without havingto traverse the DOM
in order to get at the data. It is pr imar i ly implementedas aDLL soyou
can add the ut i l i t y to your own applications should you wish. There
is also an XML Resource K i t CD available, details of which can be
found at the MSDN site at msdn.microsoft.com/xml/default.asp.

XML is destined to bea very important technology with in the near
future and I have tried to provide an introduction to jus t a couple of
pages. There is, however, a lot more to say on the subject so I wi l l be
providing further coverage of i t . Watch this space!

a a

Jon Perkins is afreelance VisualBasicdeveloper andaMicrosoft
CertifiedSolution Developer.He is a contributingauthor of Advanced
Microsoft VisualBasic 6.0by The MandelbrotSet,publishedby
MicrosoftPress. Contact h im at http://www.jonperkins.com.

The codefor this article isavailableonEXEOnLineand viaf t p at
Stp://ftp.exe.co.uk/pub/exestuff/200003_vb.

GRMSONLINE
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THE *ve been a fan of the O’Reil ly books for some time
now. Their consistent design, layout and style means

that re fer r ing to any of them dur ing a project causes
| few distractions and time lost wading through appen‑
| dices and indexes in search of a syntactical hint.
| The Perl CD bookshelf (ISBN 1-56592-462-2, RRP

£39.95) takes a common feature ‐ the book witha free
CDbundle ~a step f u r t h e r ; i t is sold expl ici t ly as six books on CD (Perl
i na Nutshe l l ,ProgrammingPerl2ndEdit ion,PerlCookbook,Advanced
Perl Programming, Learn ing Perl 2nd Edition and Learn ing Perl on
Win32 Systems)plus a hard copy of Perl in a Nutshell. (For a review of
these books ind iv idua l l y see A plethora of Perlpublications, E X E ,
November 1999.)

The CD is viewed as a website, wi th a Java-driven search engine
that allows you to search all six books quickly and easily. Because the
text is presented as a website, al l the cross-references are hyperlinks,
so ‘using’ the book becomes much easier.

This selection of material provides al l the information needed to
wr i te cross-platform scripts (ca l l them programs if you must ) , with
solid chunks of tried and tested code to cut and paste from the CD.

However, of the six books, I found the Perl Cookbook to be the most
useful. It does exactly what it says on the t i n , offer ing ‘a comprehen‑
sive collection of problems,solutions andpractical sample programs’.
As a resul t , there is real value in this volume: code that is explained
and that works.

The PerlCDbookshelf Reviewed byEdButcher

Eachchapter follows a logical s t ruc ture , endingwith one or two ful l
p rogram listings that bui ldon the various chapter elements.The chap‑
ter on CGI programminghasa particularly good example of a basic e‑
commerce script to let people order t-shirts and sweaters via the Web.

The author ’s wr i t ing style also helps make this book easy to use
and unders tand , as i t follows the usual ‘ I ’m on your side’ O’Reil ly feel.
Despite the range of topics covered, one never feels either patronised
or confused.

The Perl Cookbook covers near ly every topic m o s t jobbing pro‑
grammers would want , but wi th the companion volumes on the CD,
there are few if any questions that can’t beanswered. As a desktop ref‑
e r e n c e , it has become very valuable in this office.

Ed Butcher is MD of RedFuse, a Web development company. He
worked on EXEa long,l o n g timeago, before the Web was a twinkle in
Mr Berners-Lee’s eye.

Title: The Perl CDbookshelf

Publisher:
ISBN:
Price:

OReilly
1-56592-462-2
£39.95

You want the best software developers in
the UK working in your company

but where do you find them?
The answer is EXE

Not only can EXE reach a goldmine of 30,000* professional software
developers each and every month, but they’re the best in the business...

e 80% of our readers have between 4 and 10 years experience.
e EXE readers are the technical project managers of tomorrow.

@50% believe they are underpaid**

Make EXE your first port of call:
Anna Threlfall 0171 970 6545

or email a n n a t@exe.co.uk

*estimated readership **source: EXE salary survey
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€to join dynamic and fast towing Corporation baseq In the SiliconValley, California, dealingwith Merging 'echnologiog 'Nthe &-business Solutions S€ctor
and Customer ManagedSolutions arena?

Our Client is actively Seeking talentegProfessionals With the following Skill sets
VB/ASp with IIS/yitgand Coig Fusion

* Java with CORBAVE JpOrJava with RMI, JDBC &Serviets
*VC++ with COMDCoN
* Testers With QAP o, SILK

You will beWorking in Strategic Partnershipgwith Software hous, ;
Users, Providing tactica) Consultant Solutions aSpart of focuseg Tesults Orientateg teams
In return, Our client Will offer a very Competitive remunerationPackage, visa Sponsorship

Cc thMedica]benefits,Felocationand on9oing training



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

F o r m o r e i n f o r m a t i o n c o n t a c t A n n a T h r e l f a l l 020 7970 6545 F a x : 020 7970 6741 E m a i l : a n n a t @ e x e . c o . u k

S e l e c t i o n L i m i t e d

For more jobs & information hitp://www.opus-itrecrui

ifles.

We are currently seeking Software Engineers and Project Managers, Team Leaders and Junior
Programmers with skills inany ofC,C++, Java, Visual Basic, OO, Windows NT, UNIX and ECommerce expertise for

clients in the Home Counties, London, the South East and Midlands. Below is a small selection of our latest vacancies.

Software Architect C++/UML
Hertfordshire £ 3 0 , 0 0 0 - £40 ,000
Pivotal role in development environment with responsibility for the architecture of major product
through software design and component engineering. Experienceof UML, automated tools, C++
and Win32 desirable and leadership skills advantageous. EX148
C++/MFC Software Engineers
Hampshire to £35 ,000 + bens
Exciting opportunities with this leading company developing software for the Broadcast industry
for C++ developers with any of MFC. NT, OO, OS2, Unix to work on interesting new

Java Developer
Hampshire to £ 4 0 , 0 0 0
A Company providing Financial Software Solutions is seeking experienced Java developers to
work on new projects. Java experience required along with Javascript. Some of Visual Basic,
C++, C, ASP, DHTML an advantage. £x231

C++/MFC Developers
Oxfordshire £ 2 5 , 0 0 0 - £35 ,000
Work on interesting River Forecasting systems for leading company in this field. Software

co.uk

Engineers with 2+ years experience of C++/MFC and exposure to working on the complete
software development life cycle. Excellent career prospects exist in this company. EX230

Cal l Us F o r Your Best Career M o v e Yet .
developments for the world-wide market EX214

OPUS Selection Ltd, POBox 1574, Warwick, CV34 42F
Tel: 01926 411155 Fax: 01926 411166 Email:mail @opus-ITrecruit.co.uk

C++/Windows

C++ or JAVABoe”
(A carefully selected por t fo l io of some of the best opportunities in the industry)

Powerbuilder

Leatherhead, Reading, Woking, Newbury, Welwyn, Cambridge, London, Europe (mobi le)

Salaries - £25,000 to £60,000 + benefits

With Y2K out of the way, the market for C++ and Java people in the first couple of weeks of the year seems to have
gone mad - with a good degree and a couple o f years exper ience , the world really is your oyster. In the recruitment
market, you are considered a star with people bending over backwards to help you

The key to success in the market however is to choose selectively. Much of what glitters is fools gold, many of the g i g s
are simply n o t worth doing. We regularly speak to candidates who have wasted their valuable holiday visiting
c o m p a n i e s they wouldn't dream of working for. Here at Informatiq we have tried to assemblea selection of first class
oppor tun i t ies with well managed c o m p a n i e s offering state-of-the-art projects and g e n u i n e career potential.

Opportunities range from interactive TV development and GSM/web integrat ion through to Internet share trading
systems and “E-tail" products. All of them are with organisations we have met and know well, every one offering a
fascinating insight in to the future

If you are genuinely looking to move but concerned that the move must be the “right one" , then you owe it to yourself
to call the OO team at Informatiq. They can be contacted on 01923 224481, between the hours of 8.30am and
6.30pm, Monday to Friday, or why not Email them at OO_team@informatig.co.uk and they'll call at a t i m e to su i t you.

Alternatively, please Email, fax or wr i te to them, enclosing your CV to the address below.

Informatiq Consul t ing Ltd., Gresham H o u s e , 53 Clarendon Road, Watford, WD1 1LA. Tel: (01923) 224481 Fax: (01923) 224493 Email: permanent@informatiq.co.uk Web: www.informatiq.co.uk
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C A R E E R S  &  C O N T R A C T S
E X E b r i n g s y o u t h e c r e a m o f v a c a n c i e s i n t h e d e v e l o p m e n t a n d p r o g r a m m i n g 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 A n n a T h r e l f a l l 020 7970 6545 Fax: 020 7970 6741 Ema i l : anna t@

Web
Developers
London/Middlesex

up to £45,000
This international office furniture supplier is
looking for experienced Web Developers to work
on their latest e-commerce venture. Ideal
candidates will be of graduate calibre with a
minimum of one years commercial experience.
Good knowledge of at least one of the following is
required; Java/Java Beans, HTML, SQL, XML. This
would suit anyone looking to expand their career
in e-commerce and Internet development. Salary
dependant on experience.
Ref 586813X

£35,000
This information server provider client requires an
Oracle developer for the design, coding, testing,
implementation, support and upgrades of their
systems and associated webservers. You must
have three years experience in a development
environment, strong PL/SQL understanding,
experience of Perl scripting, OWAS and/or Oracle
forms server experience. Attractive package
reflective of experience. Ref 582268X

Senior
Programmers

London
c £38,000

Dynamic start up internet company requires
experienced Web Developers with knowledge of
the internet and databases. The role involves
developing the tools and techniques to collect
data from all sources. Skills needed are C++ or
Java, ASP, SQL Server as well as an
understanding and interest in XML. Other
opportunities lie in building the functional
requirements of the company, as well as the
development/branding of the web and the user
interface, so additional experience in SQL, HTML,
JSP and Java Servlets would be advantageous.
This is an excellent opportunity to develop your
current skills to expert level. Ref 800036X

Web
Designers

L o n d o n
c £25,000

Our client, an expanding Internet solutions
provider, is currently looking to recruit Web
Designers. With a minimum of one years
experience, the successful candidate will have a
good knowledge of web design tools ‐ ie
Frontpage and Dreamweaver, as well as HTML.
Any Javascript experience would be
advantageous. This position would be ideal for
someone wishing to further their web
development experience. Ref 587273X

Interested candidates should contact Michael Page Technology, Page House, 39-41 Parker Street, London
WC2B 5LN. Telephone 0171 8 3 1 2000. Fax 0171 831 7182.
e-mail: technology@michaelpage.com

Michael Page
T E C H N O L O G Y

www.michaelpage.netco
Australia * China ¢France* G e r m a n y * H o n g K o n g¢ I ta ly * Netherlands +N e w Zealand ¢ Singapore * Spain * UK * U S A
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hizz
kids

required
w w w . ![i] world.co.uk

We are constantly searching for Developers and
Support staff with the following experience to satisfy
on-going requirements with our clients.

Programmers, Analyst Programmers,
Web Developers/Wizards, Software
Engineers, Database Design, Team Leaders,
Project Leaders/Managers.

Visual BASIC, SQL Server, Visual C++,
C (MFC, SDK etc.) Delphi, JAVA,
JAVASCRIPT, JAVABEANS, HTML, XML,
Active X, UML, CORBA etc.

We are always interested to talk to any candidates
with Windows or Object Orientated skills in both
development and support.

For information on specific vacancies and a confidential and professional discussion about
your career, please call Val Halliwell-Waller, Eddie Gillis or lan Shaw on 01204 520200

ACTIS RECRUITMENT, 74 Chorley New Road, Bolton, BL1 4BY, Fax : 01204 520307
Email : exe@actisrecruitment.co.uk
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ENTERPRISE J AVA CONSULTANTS
To £ 5 0 , 0 0 0 + + + + + + Her ts , London, Surrey

@ Ourc

iouseholdname in I.T. but has anyone
UTV Stretched its capabilities?"suas .nstome -235s Comm 1989

applications on enterprise strength
architecture.
The solutions that will bedesigned
will be based on Enterprise JavaBeans
and will make use of RMI, IIOP, JMS,
JTS, ete.

The development utilises Oraclegi,
Oracle Application Server 4 (with
support for EJB 1.0), Workflow
technologies (FileNET or Staffware),
JDeveloper 2, Oracle Advanced
Queueing and many other leading
edge technologies.
The underlying framework is
designed for integration with
enterprise systems such asSAP,
Siebel, Forte, etc. and must provide
the flexibility to support the rollout
to over 20 countries.

The programme is exciting, leading
edge and already employs some of
the best technical architects in the
world. Also, this is just one of the
many projects that will bespawned
from the current programme.

This solution will be considered to be
one of the first truly globally
designed Java/EJB based solutions.

JAVA ARCHITECTS
®A visionary who has experience of

architecting enterprise solutions.

@Demonstrable Technical
Management experience of
Object/Component based projects.

JAVA DESIGNERS
@Server side JAVA or EJB experience

(EJB training will beprovided if
required).

wA clear understanding of JAVA
technologies and component based
development in general.

mExposure to UML (for use case
modelling) is a distinct advantage.

JAVA DEVELOPERS
mServer side JAVA development

experience or strong C++ background.
mExposure to EJBa distinct

advantage.
F u l l project lifecycle experience

essential.

All the above opportunities are
encased in a structured career path
where training is provided in both
technology and personal
development. This company is very
much a people focused organisation
whose vision statement incorporates
the philosophy “We invest in our
people to invest in our company to
invest in the future".

CAREER.
C O N S U L T A N T S

Todiscuss call KevinTallis for aninformal chat on0181 291 7334 (Discretion and confidentiality is guaranteed) or send your CVquoting ref
DN/MG0102 toCareerwise U.K Ltd,35Woolstone Road, London, SE23 2TR, orfax on0181 291 7550,oremail: crrwise@aol.com
For further information visit our website atWww.Careerwisell.co.uk
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SPECIALIST SUPPLIER OF INFORMATI

GCS COMPUTER RECRUITMENT SERVICES
WESLEY GATE, 70-74 QUEENS ROAD, READING, BERKSHIRE RG14AP

Te l : 0 1 1 8 9 5 6 3 9 0 0
F a x : 0 11 8 9 5 9 4 5 5 4
Email: perm@gcsltd.com Website: www.gcsltd.com

SENIOR ASP DEVELOPER
Oxfordshire ‐ c£36,000
Fantastic opportunity has arisen to join established multi-national
company. Currently Europe's leading developer and operator of
e-commerce and complex web solutions their commitment to new
technology and their joint ventures with Microsoft will enable
them to achieve their market leader status ambitions.
Their continued success is built around the expertise of their
people of which you will play an integral par t . You will have
solid commercial experience as a senior developer/team leader
with proven ASP, HTML, Javascript, ADO, Sql Server 6.5/7,
Oracle v8 preferably with MS certification.
Ref:EXE/CAB/6929

VISUAL BASIC DEVELOPER
Oxfordshire ‐ £25,000 - £35,000 + Benefits
Excellent opportunity to join fast paced dynamic environment
developing promotional solutions for major retailers.
This challenging position would suit someone with 18mths
experience of Visual Basic 5/6, Access 97, SQL with excellent
communication skills and responsibility for technical specifications.
This role is cus tomer facing anda strong desire to be part o f a
t e a m is essential. Forward your details for immediate appraisal.
Ref:EXE/CAB/6814

GAMES PROGRAMMERS (LEVEL 1To LEAD)
Surrey ‐ Up to £30,000 + royalties based
incentive scheme
International established entertainments company with strong UK
presence seeks creative forward thinking Games programmers.
With your 12mths commercial experience in C, C++, Assembler,
Dreamcast you will join a rapidly expanding focused team. Your
t e a m ethic and st rong communication skills will establish you asa
key member of this closely-knit development environment. The
recently established 3-year studio plan will ensure your positive
contribution to all stages in the development life cycle makes a
difference to the future products of this company. Opportunities
to advance your career are limitless.
Ref:EXE/CAB/6934

VISUAL BASIC DEVELOPER
Berkshire - To £27,000
Perfect career opportunity has arisen within a dynamic, young
company working on their brand new Greenfield project.
You will involve yourself with the full development lifecycle in
Visual Basic 6 and SQL Server7 in the field of touch screen
graphics. As a competent developer with at least 12 months VB/
SQL Server/ ADO experience you will begiven the opportunity
to progress in your career and attain Microsoft Certification.
Ref:EK-5687/EX
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GCS COMPUTER RECRUITMENT SERVICES

E-COMMERCE
DEVELOPER/ CONSULTANT
Berkshire ‐ To £35,000
Fantastic opportunity to get in on the ground floor of a new fast
growing e-commerce company. You will be involved in delivering
fully integrated e-commerce systems and developing with Perl,
HTML and Java through the full project lifecycle. This is an ideal
opportunity for an ambitious, competent Internet developer, with
experience and enthusiasm for e-commerce applications and
consultancy. Excellent customer facing skills are required.
Degree qualified. Ref:EXE/EK/5687

INTRANET DEVELOPER
South-West London ‐ To £40,000
Perfect career opportunity has arisen within a leading, established
company working asa key player developing their corporate

| intranet and internet sites. You will involve yourself with very
exciting, brand n e w applications within acutting- edge environment.

| As a skilled, motivated and creative developer with experience in
Javascript, ASP and DHTML you will begiven the opportunity to
progress your career to a very high level. Excellent package which
offers a 10% bonus of your target and 15% gratuity along with
corporate gym membership. Ref:EXE/EK/6565

E-BUSINESS INTERNET
DEVELOPER / DESIGNER
Berkshire ‐ To £35,000 + benefits
Fantastic opportunity to join a very dynamic, internet/ e-business
t e a m within this international company. You will become
involved with the development of extremely exciting projects/
strategies for e-commerce and e-business. You will be involved in
delivering fully integrated e-commerce systems and developing
through the full project lifecycle. As acompetent Visual Basic6/
SQL Server7 developer with at least one year's internet
development experience you will have the opportunity to work
with state of the a r t fully integrated systems in this fast moving
environment. Excellent career progression openings. In addition,
there is an opportunity for acreative internet designer to become
a key player in the team. Ref:EXE/EK/6611

E-BUSINESS DEVELOPMENT
MANAGER/ WEB MASTER
Berkshire ‐ To £45,000 + benefits
Brilliant opportunity to join and lead the e-business t e a m within a
highly stimulating corporate environment. Your very competent
technical ability coupled with your strong business analysis skills

| will enable you to become very successful within this challenging,
| rewarding position. You will involve yourself with a tremendous
_ variety of intranet, internet and extranet projects, within aVB,
| SQL Server, IIS environment, along with creating n e w concepts,

leading a successful technical team and developing new e-business
relationship strategies. Superb career opportunities to technical

| directorship level. Ref:EXE/EK/6739

956  3900

ON TECHNOLOGY PERSONNEL

53



EXE b r i n g s y
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 A n n a T h r e l f a l l 020 7970 6545 F a x : 020 7970 6741 Ema i l : annat@exe.co.uk

In and Around
West Yorkshire

Programmers, Analyst Programmers,
Web Developers, Software Engineers,
Tech Support (NT, Novell, Unix), also

IT Trainers, &Computer Field
Service Engineers.

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone: Vincent Atherton on Leeds
(0113) 250 4560

email: airedale@btconnect.com
or write to:

AIREDALE RECRUITMENT
Realtex House, Micklefield Lane,

Rawdon, Leeds LS19 6AX

Airedale Recruitment

. The Tower HouseSolution meAylesbury
Technical RecruitmentSpecialists Bucks HP20 1SQ

Tel: 01296 336036 anytime Fax: 01296 336037 Email:jobs@soltech.co.uk

Solution currently have many exciting Design &
Development opportunities within the electronics

industry for Software Engineers who are seeking anew
challenge that will bring excellent rewards and prospects.

Application areas that wecover include:
Telecommunications eBroadcast eMulti-media

Consultancy eAudio/Video eGraphics

Skills sought include:
CeC++ eAssembler eJava eWindows
Unix eO/O eMFCeCOMeDSP

Please view our new website which can be found at:

www.soljobs.com
Contact: Tony Netherclift: Tel 01296 336036
Fax: 01296 336037 Email: tony@soljobs.com

Whether you re a software developer, pre‑
sales consultant, systems administrator or
technical architect, we believe that
m a p p i n g ou t the best strategic move on
your career pa th can be a complicated
task. Wi th somany conflicting factors and
influences it s r ea s su r i n g to find a technical
r e c r u i tmen t consultancy t h a t apprec ia tes a
considered move.

We re confident your next move will be
exactly what you had in mind

After all, i t s your move.

Freephone: 0800 028 5627 JOBS
www.connectionsrecruit.co.uk

C O N N E C T I O N S

for UK IT jobs

www.jobsdomain.co.uk
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VEX / JAVA
COMPONENTS

ComponentSource
30Greyfriars Road
Reading,Berks RG1 1PE
Tel: +44 (0)118958 1111
Fax: +44 ( 0 ) 1 1 8958 9999

info@componentsource.com
www.componentsource.com
Over 1500components canbedownloaded
instantly, 24/7, via the Website. Free
technical supportandcustomer services
available on 0800 581111( U K )or 1800 535
661(Rep. Of Ireland).
ProtoView UK L t d
CPL House, IvyArch Road,
Worthing, West Sussex BN148BX
Tel:01903 538058 Fax:01903538068

info@protoview.co.uk
www.protoview.co.uk
ProtoView UKoffersalargeselection of
quality feature richActiveX andJavaBean
components.

APPLICATION
INTEGRATION

Frontec AMT UK
Unit 2,Wallbrook Business Centre
Green La,Hounslow,M i d d xTW4 6NW
Tel: 0181 814 4700 Fax:0181 5706760
info@frontec-uk.com
www.frontec.com
Crossplatform intelligent messaging
solutions for application integrationand
e-commerce. Fullcapabilities for the
WorldWide Web, EDI,SAPR/3, RDBMS,
IBMMQSeries, VANs.

CD REPLICATION
Universal Services (GB)
Limited
Kestrel Business Centre,
Private road No 2, Colwick,
Nottingham, NG4 2JR
Tel: 0115 987 3777 Fax: 0115 987 4181
E-Mail ales@userv.com
www.userv.com
CD-ROMfrom 1000units to 10
million. Competitive pr i c i ng thanks
to our capacity in excess of 20 units
per month. All types of packaging
cateredfor. Fast turnaroundno
problem. Freeadvice from friendly
staff. Call today nomatter what
your requirements. Pricing from as
little as£0.17 p e r unit

DEVELOPMENT TOO}
Inprise
8 Pavilions, RuscombeBusiness Pk
Twyford, Berks RG109NN
Tel: 0118 9320022 Fax:0 1 1 8932 0017
Customer Services:0800454065
www.inprise.co.uk
Inpriseis the leading providerof
development solutions fromdesktopto
enterpriselevel. Inprise's award-winning
tools are supportedbyanetwork of VARs,
partnersandresellers in the UK.
Continuus Software
Bracknell Beeches,Old Bracknell
Lane,Bracknell,Berkshire RG12 7BW
Tel: 01344-788100 Fax:01344-788111
ukadmin@continuus.co.uk
Continuus has the leadingenterpriseand
InternetChangeandConfiguration
Managementsolutions for companies
with complex development environments.
CYRANO(UK)Limited
Devon House, Park Street
Slough, Berkshire SL11PX
Tel: 01753 516500 Fax: 01753 516441
khall@cyrano.com
www.cyrano.com
Leadingdeveloperof automatedsoftware
quality tools for financial, telecommunica‑
tions,government, utilitiesandothermarkets.
Morethan 1800customers worldwide.
GigaSoft Inc
696 Lantana, K e l l e r ,TX76248, USA

Fax: 001 817 4319860

E X E m a r c h 2 0 0 0

Graphing|Chartingfunctionality for all
versions of VB, Delphi, VCBuilder, and
others. Downloadademo orevaluation
edition at our website.
Intasoft Ltd
Tresco House, 153 Sweetbrier Lane
Exeter EX13DG
Tel:01392 217670 Fax: 01392 437877
sales@intasoft.co.uk
Intasoft isthesupplierof thepopular
configurationmanagement toolAliChange.
Ourproduct isbackedbyhighquality
support, trainingandconsultancy services.

Popkin Software & Systems
StAlbans House, PortlandSt
Leamington,Warks, CV32 5EZ
Tel ; 01926 450858 Fax:01926 311833
sales@popkin.com
www.popkin.com
PopkinSoftware&Systems isthe
manufacturerandvendor ofSystem
Architect, the market leadingsuiteof
Analysis &DesignModellingtools.
Programming Research Ltd
Glenbrook House, 1/11Molesey Rd
Hersham, Surrey KT12 4RJ
Tel: 01932 888080 Fax:01932 888081
Contact MrJohn Heathcote
ProgrammingResearchLtd(PR:QA)
providearangeofproductsandservices
for improving theefficiency,productivity
andquality of softwaredevelopment in C,
(C++ andFortran.
QBS Software Ltd
11Barley Mow Passage
Chiswick L o n d o nW44PH
Tel: 0181 956 8000 Fax:0181 956 8010
orders@qbss.co.uk
www.qbss.com
Vast rangeof developmentproducts:Next
Day delivery; 90days freesupport; account
customers welcome.
SELECT SoftwareTools pic
Westmoreland House,80-86 Bath Rd
Cheltenham Glos GL53 7JT
Tel; 01242 229700 Fax:01242 229706
marketinginformation@selectst.com
www.selectst.com
SELECT SoftwareToolsprovidesa
business-drivensolution to companies
adoptingcomponent-baseddevelopment.
Through itsmarket-leadingproductsand
services, SELECT enables themodelling,
management and assemblyof enterprise‑
class applications fromcomponents.
Superbase Developers Pic
14Regent St, Cambridge CB21DB
Tel: 0118 944 Fax:0 1 1 8954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2providesapowerful
development environment for data based
applications with modernfeatures and
graphical2-way development tools
includingsourcecode generation.
System Science
1-6Bradley's Close, White Lion St
London N19PN
Tel: 0171833 1022 Fax:0171837 6411
www.SystemScience.co.uk
Sales@SystemScience.co.uk
The UKSpecialist forallSoftware
Developmenttools, representativesof
Pervasive(Btrieve), InstallShield,RoboHelp
andmanymoreUSvendors.
Take Five Software Ltd
The Surrey Technology Centre
40Occam Rd, Surrey Research Park
Guildford, Surrey, UK
Tel: 01483 295050 Fax:01483 295051
Email: info@takefive.co.uk
http://www.takefive.co.uk
The Source Code EngineeringtoolSNiFF+
providesanintegratedcollectionof source
codeanalysis, browsing, navigation,
comprehension,editing, build, and
configurationmanagementtools forC,C++,
FORTRAN,Java, andCORBA IDL
developerson Windows andUNIX.
VBxtras
1905Powers Ferry Road Ste 100
Atlanta, GA 30339 USA
‘Tel:770-952-6356 Fax:770-952-6388
www.vbxtras.com
The VBxtras CatalogisThe UltimateSource

ofTools andInformationfor the VisualBasic
DeveloperWorldwide. Visit the VBxtras Web
siteto get thelatestVBinfoor to download&
buyVBtools instantlyoff ourESDWebsite.
VBxtrashasa30-daymoneybackguarantee
and the lowestpricesanywhere!
ZAC CATALOGS
www.InstantSoftware.com
Hugeselectionof visualandinternet
development tools! Complete technical
information, downloadable demos, on-line
orderingandinstanton-line delivery. 30
day money-back guarantee.

FORTRAN AND C++
Salford Software Ltd
Adelphi House,Adelphi Street,
Salford M36EN
Tel: 0161834 2454 Fax:0161 834 2148
Sales@salford-software.com
www.salford.co.uk
FREE FortranandC++ compilers with
unique CHECKMATEswitchable run-time
diagnostics. C a l loremailfor details.

HELP SYSTEMS
PeterboroughTechnical
Communication
8Whitewater, Peterborough PE26FB
Tel: 01733237037

Creationof on-screenhelpsystemsand
user manuals. Training in technical
communicationandRoboHELP.

LIBRARIES
Wintertree Software Inc.
69BeddingtonAve. Nepean,
Ontario, Canada K2J 3N4
Tel:001613 825 6271
Fax:001613 825 5521
sales@wintertree-software.com
www.wintertree-software.com
Spellingcheckerandthesaurus
components for C/C++, MFC,Visual
Basic,or Delphiapplications.

MFC LIBRARIES
Hypercube, Inc.
LosAngeles, CA, USA
Tel: + 1310 559 2354 Fax: + 1 3 1 0559 2357
harlan@hcube.com
www.hcube.com
MFCExtensionLibraries. HyperView++:
VBA-like embeddable forms environment.
HyperDraw++: VISIO-like diagramming |
drawing. Freedemos on www.hcube.com.
Buy directandsave

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR96BB‘Tel: 01816817701 Fax:0181 681 7702
Contact: www.openlink.co.uk
OpenLink Software isanindustry-leading
developeranddeployerof secure, high
performancedatabase connectivity
technology, independentoperating
system, network protocolandunderlying
database engine.

PUBLISHING
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
LeadingPublisherofbooks forprofessional
programmersandsoftwareengineers.
DigitalPresspublishes high-quality, leading
edgebooksontopicssuchasMicrosoft
Exchange,Windows NTServer, Intranet
Development,MicrosoftSQL Server, Open
VMS, X-WindowSystems, UNIX,Linux,
LotusNotes,WebServers.

Prentice Hal l Europe
Campus 400, MarylandsAvenue
Hemel Hempstead, Herts,HP2 7EZ

Contact: Customer Servi
Tel: 01442 881891 Fax:01442
ibd_orders@prenhall.co.uk
Weare thepublisherof booksandCD‑

based trainingmaterials in allareasof
computing -anddistribute leadingimprints
suchas QUE andSAMS.

RECRUITMENT
LeadPeople Limited
Newstead House, 107 Eastfield Road
Peterborough PE14AU
Tel: 01733 315510 Fax:01733314857
email: admin@LeadPeople.com
www.LeadPeople.com
LT. Recruitmentspecialists covering
London City, UKandIreland.

SECURITY PRODUCTS
Aladdin Knowledge
Systems UK Ltd
2-3 Fairacres Industrial Estate,
Dedworth Road,Windsor,
Berks SL44LE
Tel: +44(0)1753

+44 (0)1753
Email: sales@aldn.co.uk
Web: www.eAladdin.com
Aladdin is theglobal leader in securing
digitalcontent, from applications software
to Internetuseandaccess. Aladdin's
products includeHASP,Hardlock,
Priviledge,eSafe andeToken.
BL Computer Security Ltd
101Hendon Lane, Finchley,
London N33SH
Tel: 0181343.0734 Fax: 0181346 2672
bl@blcs.co.uk www.bics.co.uk
Wespecialise in designandmanufacture
of computer securityproducts. Anchol,
LureBooster, Deadlock(Dongles)and
CLAMP Alarms
Data Encryption Systems Ltd
Silver Street House,
Silver St, Taunton, SomersetTA13DL
Contact PaulineOrrells
Tel: 01823 352357 Fax: 01823 352358
www.des.co.uk sales@des.co.uk
DESmanufacturessoftwaresecurity
products developedasasolution to
softwarepiracyandtheft
RainbowTechnologies Ltd
4The Forum, Hanworth Lane
Chertsey, Surrey KT169UX
Tel: 01932 579200 Fax:01932 570743
sales@uk.rainbow.com
OnlyRainbowdelivers leadingedge
technology and ISO certifiedquality for
softwareprotectionandlicense
management
Sheriff Software
Acudata Limited,Clarendon House
Shenley Road, Borehamwood
H e r t f o r d s h i r e ,WD6 1AG
Tel: 0181 905 2552 Fax: 0181959 8583
sales@sheriff-soft com
www.sheriff-software.com
The SheriffSDKprovides secure and
flexiblecopy protection without the need
for dongles or royalty payments. Includes
classes anddemos for VisualC++, Visual
Basic, VisualFoxProand Delphi.
Softlok International
Softlok House, 14Bark Street East
Bolton BL12BQ
Tel: 01204 436000 Fax: 01204 436025
sales@softlok.com
www.softlok.com
Establishedin 1987, Softiok specialise in
softwareprotection, web site
authentication&secure intranet access.
Superbase Developers Pic
14Regent St, Cambridge CB2 1DB
Tel:0118 944 8962 Fax:0118 9540760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2offerspowerfuldata
encryptiona n danRSA encryption library
with user-definablekeylengthsand built-in
emailsupport forsecurecommunications
anddatamanagement.

TRAINI
BrooksAssociates
Bismore, Gloucestershire GL67DG

Tel: +44 (0)1452770060
Fax: +44 (0)1452770078
Email: bbrooks@cix.co.uk
Contact: Bob Brooks
Worldclass trainingforDelphi
professionals.
CRaG Systems
178Bath Road,Thatcham,
Berks RG183HJ
Tel: 01635 873670 Fax:01635 868557
exe@cragsystems.co.uk
www.cragsystems.co.uk
CRaGSystems provides training and
consultancy forbothObject Orientedand
StructuredAnalysis and Designofeither
businessor real-timesystems. Object
Orientedtechniques followthe Unified
‘ModelingLanguage(UML)andStructured
techniques the Yourdon methodwith
Ward-Mellor real-timeextensions.
Database Programmers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick, Stroud, GL66QQ
Contact:Liz McLelland
Tel: 01452 814 303 Fax: 01452 813 918
Email: com
www.dp-retreat.com
DPRis aTraining, Consultingand
DevelopmentCompany offering
scheduled, customised, 1-2-1,on-site
education. Allour courses arebasedon
practical, hands-on exercises andweaim
to te achprogrammers to develop
database applications in Delphi, Visual
Basic, Access, Clipper andVO.

LearningTree International Ltd
Mole Business Park
Leatherhead, Surrey KT22 7AD
Contact Jan Mott
‘Tel:01372 364600 Fax: 01372 364611
uksales@learningtree.com
www.learningtree.com
TrainingforITProfessionals, Totally
integratedtraining solutions fromthe
worldsfinestindependenttrainingcompany.
QA Training
Part of QA Group Ltd,Cecily Hill
Castle, Cirencester, Glos GL7 2EF
Tel: 0870 90600 90Fax:0 8 7 090600 80
Email: responsecentre@
qatraining.com
www.qatraining.com
The UK'sNo1Trainingprovider for technical
andprofessionalskills training. Unrivalled
experience and knowledge in thesoftware
developerarena with lecturesrenownedand
respectedwithin themarketplace.
The Object People Limited
Epsilon House,
Chilworth Science Pk
Southampton, SO16 7NS
Tel: 01703 769996 Fax:01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object Peoplehaveaworld-wide
reputationin assistingclients adoptand
makesuccessfulprogress with object
technology.
The Windows Developer
Training Specialists
Synaptix Ltd, 160 Aztec West,
Almondsbury, Bristol BS324TU
Contact: ColinWilson
Tel: 01454 851563 Fax: 01454 414331
Email:colwilson@compuserve.com
KimCrouse-WilsonisperhapsAmerica’s
premier Win32 API expert trainer, now in
the UK. For the best trainingfor C
programmers, or C++ programmers who
need moreGUIthan MFCcanoffer,
there's nobetter number to call.
Valtech L t d
Corinthian House, St Giles Circus,
279Tottenham Court Rd
LondonW1P 9AA
Tel: +44 (0)1713072300
Fax:+44 (0)1713072301
Web: http://www.valtech.com
training@valtech.com
Valtech isaninternationaltrainingand
consultinggroupofferingawide rangeof
courses, to transfer the expertise to
develop new multi-tiersystems. Valtech
thas trained 5000people throughoutEurope
in 1997,andisrecognizedasthe European
leader in Object Technology Transfer.
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Don’t know about
you, but we just love
those amusing jokes
that get passed round
and round by email.
Especially the ones that
seem to come around every
other week. ‘We'rea lighthouse. Your call.’ We can hardly
stop chortling even now.

But there does come a time when even the delight of
these staples fade and our joy in misspelled obscenities
and references to American popular culture is easily
contained. Even bogus virus warnings and get-rich-quick
schemes pall. If this happens to you, maybe you need to
find another way to spend your quality time.

Write us an article!
Here at EXE we are always looking for new contributors
who can bring us fresh insights, interesting techniques,
inside knowledge and the benefit of their experience. If you
know your stuff, have a genuine enthusiasm for it and would
like to tell the world about it, why not get in touch? Don’t be
put off if writing articles has never been your strong suit, we
can sort out that part of it. It’s your expertise that we are

after. Throughout its 15 year existence, this
magazine has been written by and for programmers,

and during that time we have discovered many fine authors
who usually begin all their documents with a //.

And don't forget the benefits to you. As well as earning a
couple of bob, you'll be able to impress your peers and fill
in that blank space on the old CV.

Right now, we are particularly looking for articles on
All aspects of Linux development
Practical C++
Generic programming
Modern methodologies
Java
Database programming
N-Tier architecture, CORBA
Component development

But we are always open to other suggestions, especially on
the latest technologies, and we are interested in both long
and short articles. In the first instance, please email a 100
word summary to editorial @exe.co.uk. You'll find some
more guidelines and suggestions about getting started in
our Contributors’ Notes, available from our website at
www.exe.co.uk and from the email address above. Ohand
no jokes thanks ‐ we've seen them all before.
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Kent Beck
Thismonth wefeatureKentBeck, a pioneer of pat ternsfor softwaredevelopment, one of the
creators of the xUnit family of testing frameworks and the m a n behindXP. The author of ‘The
Smal l ta lk BestPracticePatterns’ and ‘KentBeck’s Guide to Better Smal i talk:A Sorted Collection’,
h i s latest book i s ‘ExtremeProg rammingExplained’.

What was the fi rs t computer y o u worked on?
An 85-poundPhilco desktop calculator w i th nixie tubes and
99.programstatements in a sort of assembly language. The
demise of nixie tubes was the first step in the tragedy that is
modern technology.

The sevensegment LED is a work of evil. Two-dimensional
grids of pixels only compound the mistake. Like you want to
knowmore about what’s going on in that l i t t le box...
What was the fi r s t computer languagey o u worked in?
Besides the oddcalculator assembly language, I usedBasic
on a PDP-8E (w i t hpaper tape, no less).
Howman y computer languages have y o u used? A re y o u
s t i l l fluent?
Maybe 10or 15, but on ly two new ones in the last ten years
(Java and Perl). I ’m current ly fluent in two: Smalltalk and
Java.
What was the last p rog ram y o u wrote?
I ’ mcurrentlyworking on a web server/wiki in Smalltalk. I ’m
also developing (w i thmy daughter) a stock market simulator
usinghistorical data.
What was the most di fficul t projecty o u have ever
worked on?
Momenta, a startup producinga pen-basedcomputer. The
operatingsystem was basically Smalltalk/V 286 with a whole
bunchof stuff on top - handwrit ing recognition, an object
database, anda suite of applications.

I was only peripherally involved,but I spenta lot of late
hours on my litt lepar t . There were technical challenges,
people challenges,marketingchallenges, manufacturing
challenges. The crater the company made going down is st i l l
smokingat last report.
Systems or applications? Which do y o u bui ld?
I t r y to makemoney for my clients. If I can avoid building
anything at all , that’s the best solution.
A r e the best software developers bo r n or made?
Made,clearly.

If you’re a techno-whiz, you have to learn the people stuff
the hardway. If you’re a people person, you have to work
hardon technical skills. If you’re l ikeme, you have to climb
bothmountains at once.
Which one aspect of the software i n d u s t r y would y o u
change, i f y o u could?
This attitude that software development is at best an ordeal
to besurvived.What is good for people is good for business,
and in a remarkably short time.
What advice would you give to someone s ta r t i ng in
software development today?
Go intobiology. That’s where the b i g leverage is.
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What is y o u r proudest accomplishment, w i t h i n
comput ing?
Having an impact on the way software is developed.A l i t t le
impact, and only some software, but from time to time I can
hear my own echoes.

This is the goal I started out w i th as an unendurably
arrogant 18-year-oldcollege student. (Since then I’ve gotten
even older.)
What is y o u r proudest accomplishment, outside of
computing?
I ’ ma husbandand the father of five beautiful, intel l igent
children: Bethany, Lincoln, Lindsey, Forrest and Joelle.
I f y o u didn’ t w o r k in IT wha t would y o u be today?
A starving folk musician.
Commerc ia l , shareware, f reeware, Open Source?
Since I can’t figure out how to makemoney sell ing programs,
wi th Open Source I can get the most out of not mak ing
money.JUnit (see http://www.xprogramming.com) has been a
great experience. ErichGamma is an awesome programmer
to work with.
How do y ou react to the flames of language wars?
I’vebeen on the edge of the wedge for so long I don’t even
notice. Smalltalk is clearly the best language. Now if on ly the
rest of the world would notice...
What is y o u r favourite book?
Rootabaga Stories by Carl Sandburg. Great language, weird
plots, makes kids laugh - what more do you want?

And a plague o f boils on y o u for l im i t i ngme to one. Every
timeI t r y to go to the next question I think of ten other books
I want to add.
What is y o u r favouri te film?
ThePrincessBride. | love it that it is both a satire of
fantasy/adventure films anda fantasy/adventure film at the
same time.
What is y o u r favouri te website?
http://c2.com/cgi/wiki
What is y o u r latest gizmo?
Cindee got me a nice f raming hammer the other day. I ’ mnot
real ly a gizmo guy.
A n y t h i n g else to be taken i n t o consideration?
Who you work wi th is more important than what you work
on. I’vebeenblessedwi th great collaborators ‐ Ward
Cunningham, ErichGamma, RonJeffries, Curt is Wr ight (my
music partner of 20years).

Also, I look much better than that picture of me, even
thoughmost of the hair is gone. a

Nextmonth:LeenAmmeraal



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

Claire’s story and
other tragedies
More verse f rom Veri ty Stob, the self-proclaimed laureate of cyberspace.

Garbage collect ion
Our careless C++ gi r l Claire
Bashed out her brains upon the stair.
Java Johnson found her dead.
His emailed message quickly spread:
‘The prospects for the build look bleak,
Claire’s got another memory leak.’

Kindness to animals
Because he was an ignorant lout
The VB sub’s eyes I punched out.
And when he dared to squawk once more
I killed h im with a monitor.
My manager was fi rm with me:
‘Next time don’t use TFT.’

In Memoriam Borland
So.
Farewell then
Borland.
“Stock price
Down again.’

That was your
Catchphrase.

Keith’s Mum
Hada
Copy of
Sidekick for OS/2
On the shelf
For years.

But I don’t
Think she ever
Opened
I t .
Famous Usenet thread summarised
On Usenet a young Finn named Linus
Got involved in a flamefest most heinous.
Prof Tanenbaum howled:
*You’re ambiguously voweled
So I ’m awarding your
OS B-minus.’

S ing le Scotch lament
O Lara , wi’ untim’rous breastie,
Thou gorgeous virtual Sassenach,
I 'd fain nae leave thy tomb unraided.
Alas! Nae version 4 for Mac!

Precedents
One steamy day at NASA, whence they send ships to the stars,
They were cutt ing Ada modules for a stab at planet Mars.
Now Randy was a new guy, fresh transferred from Hubble
And at the crucial moment he had some finger trouble.

He poured gallons in his litres, he stood metres on his feet,
He pressed pascals in his psi, he mixed them upa treat.
Sowhen the probe descended r e t r o thrust was immaterial
Just because our Rand mixed SI units with imperial.
And the colouredgi r ls go:
ISO, ISO, ISO 9000.
ISO, ISO, ISO 9000.
Charles Babbage was a proto nerd, lived in the age of steam,
To build a difference engine was his enduring dream.
With Ada Lovelace, cyber chick, he sought his powers to double,
But at the crucial moment they experienced finger trouble.
Charlie asked her ‘Ready babe?’ and Ada called back ‘Yes’.
But as he turned the handle, the gearing snagged her dress.
Her crinolines were pulled half off, her ankles were uncovered.
Poor Charlie had a mental fit and never quite recovered.
And the coloured gir ls go...

There was a certain Doctor, you all know who I mean,
Who travelled throughout time and space upon the smaller screen.
He’dalways land in quarries and must scrabble through the rubble
For when he’d dematerialised he’d get some finger trouble.

He’d lean back on the console and he’d say ‘Hey Sarah Jane!
‘I know I promised beaches but I’ve bungled it again.
‘The co-ordinates were upside down,

it’s entirely the wrong globe here
‘It’s Metebelis I I Ioutside ‐ do you get arachnophobia?’
And the coloured gir ls go...

WhenI got in this morn ing the file server was crawling.
A D-LR took 30secs, responsewas quite appalling.
I logged in at the console, my efforts to redouble,
You wil l have guessed what happened next:

I h a d some finger trouble.
While I was in Explorer, due to unknown forces,
l accidentally pressed Delete and wiped out al l the sources.
The backup is unreadable. Now before you get demented
Recall that, though disastrous, this is not unprecedented.
And the coloured gir ls go:
ISO, ISO, ISO 9000.
ISO, ISO, ISO 9000.
[Tenor sax solo.]

(Verity Stob apologises to H a r r y Graham, E J Thribb, Lenny the Limerick, Robert Burns andLou Reedfor pilfering their styles.
And thanks Katie B and MikeP.for contributing the ISO 9000 chorus, a rarecomfort in times of Audit.)
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Speech Enabling
a World of Applications

Speech is the ultimate user interface.
Byspeech enabling your applications, you
could make them both intuitive and user
friendly. What is more, you can deliver
a competitive advantage over other
applications along with improved margins
and revenve.

The time is right for speech.
Whilst the rest of the world focused their
attention on Y2K compliance, continuous
speed recognition software underwent
dramatic improvements - accuracy is now
higher and enrolment times are shorter
than 12 months ago.

The time is right for Dragon Systems
Dragon Systems has consistently led from
the front in speech recognition technology.
Dragon NaturallySpeaking®Version 4.0
has continued the award winning
performance expected of an industry
leader. In group tests the Dragon
NaturallySpeaking speech recognition
engine gave outstanding results.

Now this groundbreaking
technology is available for
your applications.

DragonNaturallySpeaking
developer products
Our SDK works with Visual Basic, C++
and Delphi, using either ActiveX or SAPI
(or both), enabling easy integration
of our speech engine. It is contained
within the Developer Suite CDalong
with documentation and demo versions
of both our Standard and Enhanced
Runtimes. Available at just £29.99 it is
highly cost-effective, providing everything
you need to deploy anapplication.
This makes Dragon NaturallySpeaking
the definitive toolkit to create speech
enabled application.
Free SDK download
Visit our Developer Den at
http://developer.dragonsys.com for free
SDK download and much, much more.
OR
CDfor only £29.99 inc.VAT.
Call uson08081 007 003 to order your
Dragon NaturallySpeaking Developer
Suite CD (containing SDK, documentation
and demo runtimes).
OR
email uson
m a r k e t i n g - u k@dragonsys.com

Te ms
The Natural Speech Comp a n y



NOw T E S T I N G P R O F E S S I O N A L S C A N W O R K E F F E C T I V E L Y

W I T H A N A LY S T S A N D D E V E L O P E R S .

(UNIFIED S O F T W A R E D E V E L O P M E N T H A S ARRIVED.)

As a testing t e am ,
every day, you’re faced with
the question, “Are we

ay really ready to release?
but y o u have t o make the call basedo n i n c o n s i s t e n t data, badw e

inadequate t i m e , and methods that are different f r o m the rest off

( the team . In today’s w o r l dof vanishing release cycles and sky

® rocketing cost of failure, it is essential that y o u be able to g i v e the
e n t i r e p r o j e c t t e a m a complete, a c c u r a t e and un i f o rm v i e w of

A p r o j e c t s ta tus . Enter Rational S u i t e TestStudio and Rational
Suite PerformanceStudio. Uniquely o f f e r i n g y o u r t e a m one

c o m m o n set of tools, methods, data and m e t r i c s for
y o u r e n t i r e t e a m to assess release readiness; One

w a y to test all dimensionsof quality - reliability,
func t iona l i t y and performance; And the

abil i ty to SmartTest y o u r Web
in Internet t i m e

R a t i o n a l
u n i f y i n g s o f t w a r e t e a m s

GET T H E W H O L E S T O R Y. VISIT OUR W E B S I T E NOW TO ORDER
“THE RATIONAL APPROACH TO AUTOMATED TESTING” D E M O CD .

w ww . r a t i o n a l . c o m / t o o l s / r s t s / 7 6 9 9

RATIONAL SOFTWARE LTD,
K i n a s w o o p , K i n c s R i p e , A s c o t S L 5 8 A J TeEL:01344 2 9 5 0 0 0 Fax : 0 1 3 4 4 295001

e-mail:info-uk@rational.com ht t p : / /www. r a t i o na l . c om /u k


