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news
Revolutionary “Black Box” Recorder For Your Apps
BugTrapper

PowerBuilder 7.0
Complete Multi-Tier, Web & Client/Server Development Tool
NAG Fortran 77Library
Over 1100 Fully Tested Numerical & Stats Routines
TopGrid
Fully Featured, Low Cost Delphi Grid
Dream Collection
Power-Packed Bundle of Delphi Components
SoftModeler/Business
Next Generation Java UML CASE Tool
PYCS Version Manager 6.5
PVGS Is Now More PowerfulAND Easier To Use

software
IstClass Pro £182
IstClass Std £136
Abbrevia $ 1 3 1
ABC for Delphi £117
‘ABC for Delphi Pro £189
Absoft Pro Fortran £473
Absoft Pro FortranMP £608
ActiveAssistant £89

x84
ActivePicture £87
ActiveSuite £325
ActiveThreed Plus £110
ActiveToolBars £110
ActiveTreeView £118
ActiveX Suite £285
ActiveX Suite wi 2422
ActiveX Ent Suite £584
AddFlow £168
Adobe Pagemill 2VTC £40
‘Adobe Photoshop VTC £80
Advantage DBE Delphi £191
‘Aegis Concurrent 1-5 £346
‘Aegis Dedicated 1-5 £197
Agile HTML Editor £49
ALLText HT/Pro OCX £269
Animation Explosion £50
Apollo PRO £228
Art Explosion 125,000 $34
Ar t Explosion 250,000 $ 5 1
Art Explosion 40,000. £25
Ar t Explosion 600,000 £68
Art-O-Matic £13
ASP2XML £59
ASPointer £59
Asyne Professional £153
Bar Code Pro £165
Barcode Macros Office 289
BlueSave £62
Borland C++ $245
Borland C++ Dev Suite £325
Borland C++ Dev+Tools£559
Borland Dev w/shop P r o $ 5 6 1
Borland Dev w/shop Std$120
Borland Turbo Asm £66
BoundsChecker $254
BoundsChecker VG++ £399
BugCollector Pro 1 user £91
BugCollector Pro ( 5 ) $ 4 1 1
BugCollector Pro (10) $ 7 3 1
BugCollector Pro (20) $ 1 3 7 1
BugCollector Pro (50) £3198
BugTrapper Lite £363
BugTrapper Pro $728
C++Builder Ent £1559
C++Builder Pro S415
C++Builder Std $82
c-tree Phus £527
Calendar Widgets £84
CaptureEze Pro 43
CaptureEze97 939
CC-RIDER £293
Chant Speech Kit £242
Chant Speech Borland £494
Chant Speech Ent
Chant Speech VStudio £484
Chant Speech Ree
Chant Text-to-Speech £90
Chart FX 98 $ 2 8 5
Chart FX Internet
Charting Tools ActiveX. £58
Charting Tools Win 2169
Clarion Professional £486
Code Assist £205
CodeBase £330

Codewright 6.0 £173
Codewright 6.0 Upgrade 274
ColdFusion App Svr Pro£949
GoldFusion Studio £289
COMM-DRV/LIB 9128
CommTools/DLL $ 2 1 5
Comms Library £139
Component Toolbox £175
Components Suite £253
Compression Plus £174
CopyControl Incr £53
CopyControl Std £483
Crescent Internet TPak £206
Crossware 8051 Studio £746
Crossware 8051 W/shop£584
Crusher! 2225
Crystal Reports Prof. £221
Crystal Reports Std 295
Data Analysis ActiveX 287
Data Explorer £169
Data Explorer w/subs £245
Data Widgets £178
DataDirect ODBC Driver£70
DataTable £169
DataTable w/subs £245
dBarcode-16 Pro 280
dBareode-16 Standard £44
dBarcode-32 Pro “ 8 9
dBarcode-32 Standard £53
B A S E File Driver Pro £155
B A S E File Driver Std £80
DbCAD OCX S177
DBProgress 210
Delphi ClienwServer £1599
Delphi Professional £438
Delphi Standard 982
Delphi2Java Database $187
Delphi Inspector 847
DemoShield 8359
DemoShield Upgrade £130
Designer Widgets 284
DevPartner for Java £504
DevPartner for VB £499
DevPartner for VG++ £579
DevPartnerStudio £839
DIGITAL V Fortran Pro£586,
DIGITAL V Fortran Std £440
Distinct Visual Internet £307
dLabel 32 Standard £80,
dLabel-32 Professional £116
DMX $ 5 9 4
DNotes VOL $ 1 0 7
Doc-To-Help $319
Doc-To-Help Pro 3468
DotHLP Professional £89
Dream Collection £281
Dream Designer 228
Dream InfoTree £33
Dream Inspector £28
Dream Memo £56
Dream OutBar £16
Dream Tree £16
DriveGopy £20
DriverX e112
dsSocket 270
DynaZIP Complete £194
DynaZIP-AX £106
EasyHelp/Web 2160
EasyER/EasyOBJECT £1160
EnterpriseBeans D e y £1520
EnterpriseBeans Svr $ 5 6 6 4
ERD Commander £156
ERD G o m m a n d e rPro £203
ExacMath £158
ExacTicks 2130
Fastgraph £226
FAT32 224

I t is  G
ible Hfy o u find

yMatter's policy to keep prices as low as
pos: 1identical product cheaper in the
UK within 7 days of invoice then let us know and we'll
refund you the difference. For full details see
www.greymatter.co.uk/pricepolicy

CodeSMART
ImproveYour Visual Basie Productivity
InstallAnywhere
Deploy Your Java Applications To Multiple Platforms
ASP2XML
InterfaceXML Clients To ODBC/OLE DBData Sources
LEADTOOLS 11 Vector Imaging Suite
Complete Raster AND Vector Component Suite
ERD Commander
Create aWindows NT boot floppy!
COMM-DRV/LIB 17.0
Is This The Only Serial Communications Library You'll Ever Need?

For more information on n e w products, why not
visi t o u r news page and subscribe to o u r free
weekly e-mail news letter.

www.greymatter.co.uk/news

Fax Plus £174
First Impression. £200
FlashFiler £136
ForeHelp Premier Suite£415
ForeVB 279
FormatterOne DVD NT £66
Formula One 5.0 £194
Formula One Pro 6.0 £84
FTP Voyager £25
FTP/X ActiveX £33

£315
£278

FujitsuCOBOL Std £203
FXTools Gold £209
GDIdb 459
GDIdb Professional £130
Genitor Corporate £665
GIF Movie Gear £25
GP-Version £199
Grapher £234
Graphics Server 5 £220

mo re
more

InstallDialogue Si £394
InstallDialogue World £1818
InstallDialogue 1 user £130
InstallFromTheWeb. £255
InstallShield Express £155
InstallShield for WinCE£310
InstallShield Pro: $ 4 9 2
IntellePret £175
JBuilder Ent £1599
JBuilder Ent U/G £1171
JBuilder Pro 9422
JBuilder Pro Comp U/G £292
JBuilder Pro Scholar £93
JBuilder Pro U/G £243
JBuilder Std £82

ssStandard Suite £1158
JFCSuite £292
JLOOX $2947
SLOOX 5-User £10699
JProbe Coverage Dev £365
JProbe Coverage Pro £456

Sreymatter
Visit ou r web s i t e for comprehensive details on over

3,000 sof tware tools and componen ts for Windo
Web developers, hundreds of free trial demo's

nd
nd simple

on-line ordering

Tel: +44 (0)1364 655112
Development software f o r software developers.

All m a j o r credit cards accepted. Prices do n o t include
VAT. Mainland UK d e l i v e r y is free.

Technical suppor t is fré
Open 9.00am - 6.00pm. Out of hours answer ing s e r v i c e .

Grey Matter, Prigg Meadow, Ashburton, Devon, UK TQ13 7DF
Fax: +44 ( 0 ) 1364 654200. E-mail

maildesk@greymatter.co.uk

Greenleaf CommLib £235
Greenleaf CommX £150
Greenleaf ViewComm £268
GridWiz ActiveX £157
Hands on Java $ 3 0
Help Magician Pro £159
HelpBreeze £280
HighEdit Pro 2281
HighSpell £152
Hijaak Pro 265
HomeSite 975
HTML 4.0 VTG 980
HyperCam £20
HyperSnap-DX 817
VO ActiveX Gontrol £30
Ignite 950
Image Alchemy PS 8269
ImageLib Corporate £299
ImageManActiveX £320
ImagXpress £524
InfoPower 2149
Input Pro 284
InstallAnywhere East £642
InstallAnywhere Expr £329
InstallAnywhere Std £642
InstallAnywhere West $642

JProbe Profiler Dev £365,
JProbe Profiler Pro £456
JProbe Suite Developer 2670
JProbe Thread Dev £365
JProbe Thread Pro. £456
JSuite £205,
KEDIT for Windows £119
KPT & Photoshop VTC £80
Krakatau C/C++ £2394
Krakatau Java 21794
Lahey Fortran 95 2409
Leadtools Doe Express£$1316
Leadtools FlashPix $ 6 3 4
Leadtools Imaging $263
Leadtools ImagingPro. 2634
Leadtools JBIG Module 2663
Leadtools M/media $ 3 0 4
Leadtools M/media Pro £756
Leadtools Vector £463
Leadtools Vector Pro $ 9 7 4
License Magic $1554
List & Label 8347
List Pro 1 4 8
LiveMap $225
Loc@le $582
Lynx 97 269

‘ 0e n t e r , simply g o t o the
Grey Matter web site and
post a reply to one of this
month’s ThinkTank topics.
Every reply will go in to a
FREE PRIZE DRAW to win o v e r

£1000 worth of software.

ThinkTank
Macro Assembler £109
MDaemon Server s71
MemCheck £243
Memory Sleuth 65
Microsoft Excel 97 VTC £40
Microsoft Word 7VTC £40.
MIDI Pack £97
MKS Sre Integ w/subs £455
MKS Toolkit w/subs £318
Modern GuardX Dev £292
Modern GuardX Pro $ 5 11
Modern GuardX Std £131
Modern TrialX Std £131
MSDN Library £78
MSDN Professional £470
MSDN Universal 21570
Multi-Edit for Win32_ £107
Multilizer Java Pro £248
Multilizer Java Std S144
Multimedia Imaging £404
MultLang Suite $ 5 9 9
NAG Fortran 7 Lib £795
NEUframe Lite £325
Norton AntiVirus 234
NT Locksmith $ 3 1
NTFSDOS Tools £56
NTRecover s u i s
Office 2000 Dev 2688
Office 2000 Dev MOLA £540
Office 2000 Dev Tools £258
Office 2000 Dev U/G £362
Olectra Chart OGX $ 2 6 2
OLETools £182
Orpheus £158
PackageForTheWeb £199
Paradox File Driver Pro$155
Paradox File Driver Std £80
PartitionMagie s 4 8
Passolo 2-8 Users £302
Passolo Single User £318
PC-Install 2135
PC-lint for C/C++ £127
PDQComm $ 1 3 1
Personal COBOL £72
Personal REXX for Win 2142
PKware Data Comp Lib£223
PowerBASIC Console £118.
PowerBASIC DLL £135
PowerBuilder Desktop £177
PowerBuilder Ent $ 2 5 7 5
PowerBuilder Pro £1015
PowerJ Enterprise 2376
PowerTCP Emulation £312
PowerTCP FTP 293
PowerTGP Professional 2399
PowerTCP Server £197
PowerTCP Telnet £103
PowerTCP WinSock £103
Protection Plus Pro £295
PVCS Tracker $ 4 5 0
PVCS Version Manager £450
Raize Components Il £182
Rational Visual Test £545
RegEx 929
RemoteZip 2149
ReportBuilder Pro £332
ReportPrinter Pro Dev £210
ReSize s42
RFFlow 269
RoboHELP Classic £340
RoboHELP HTML £356
RoboHELPOffice 2626
SafeSerial £175
SaveForm £59
Sawmill Pro 2-User £121
Sawmill Pro UnltdUser£605
Schedule/OCX £152
ScheduleX S171
ScheduleX w/subs £245
SemWare Editor Pro/32 £114
Sentry Spell-Checker £226
ServerMagic $335
ServerZip 259
SNMP Toolkit C++Bldr £334
SNMP Toolkit VC++ £334
SoftICE Suite £564
Softlocx £179
SoftModeler Ent s1119
SoftModeler Pro £560
SoftModeler Std 2278
Solution: £267

Sound Forge £300
Sourcer w/windows sree£218
SPF/SoureeEdit £158
Spread $217
SpyWorks Pro Sub $285
SOL Tools 837
SQL Tools Pro £131
SQL Tools Pro Upgrade £105
Stamina 2150
StorageTools £109
Sys Commander Deluxe £43
Tango App Server $2118
Tango Dev Studio 2300
teeChart Pro VCL 992
TeeTree £86
ThesDB Thesaurus £377
TLIB 2157
‘TopGrid £56
Total Access Analyser £134
Total Access Detective £109
Total Access Dev Suite £348
Total Access Insp 2000 £337
Total Access Memo. £196
Total Access S/Book = £112
Total VB S/Book £269
‘Total Virus Defense (5) £207
TreeViewX £85
TreeViewX w/subs 2155
True DBGrid Pro £223
True DBList Pro £165
‘Turbo C++ Suite 268
TVicPort £30
TX Text Control £265
Ultimate Goldrush 2695
Utility Pak £312
VBTools <84
VERSIONS £132
VersionStamper 2165
VersionStamper Upgrade £95
VideoSoft Combo £337
ViewPro 2135
VirusScan S34
Visible Analyst Offer £182
Visio Professional £296
Visual Basic Ent £899
Visual Basic Learning £69
Visual Basic Pro £375
Visual C++ Ent £899
Visual C++ Pro $379
Visual C++ Std 872
Visual Cafe DB £499
Visual Cafe Ent 21655
Visual Cafe Pro £196
Visual Cafe Std 266
Visual Intercept 2580
Visual SlickEdit £203
Visual SourceFormat £421
Visual SourceSafe £389
Visual Studio Ent £1099
Visual Studio Pro £745
Visual UML Pro £399
Visual WebGrid Ent £299
Visual WebGrid Pro #121
VSFlexGrid Pro £168:
Vs-OCX 284
VSSPELL 284
VSVIEW £175
Watcom C/C++ £219
Watcom FORTRAN 77 £295
Web Explosion 20,000 £50
WebTrends Ent Suite £990
WebTrends Analyzer £280
WebTrends Pro Suite £399
WinA&D Std 2468:
WinDK £789
Windows CE Toolkit £152
WinGate Home (3 user) £33
WinGate Pro (6 user) £197
WinDriver 8564
WinRT for C/C++ 2370
WinRT-VB 9127
WinWedge Pro S311
W i n 2132
WinX w/subs $245
WinZip $ 2 9
Wise for Win Installer £497
Wise InstallBuilder £257
Wise InstallMaker £128
Wise InstallManager £1135
Wise InstallMaster 2510
Xceed Zip Comp Lib £206



Hedging your bets
T obvious

marketing
strategies are
to go after a
large share
of a small
niche market

orasmall
shareof a much

larger market.
Considering the time it

takes to define a product from
botha technical and a marketing
point of view, and then
implement these decisions, there
is aneed to predict the future,
especially what the dominant
platform wil l be. For quite a few
years it has beenobvious that if
y o u want to attract a large
number of users,you'd better
target Windows in oneflavour or
another. According to our last
Salary Survey (EXE,Ap r i l 1999)
you havefollowed that route,
since 88% of you said that you
are developing for Windows.
That doesn’t mean the death of
other platforms: Unix attracted
34% of responses and DOSstil l
had25% developing for it.

Goingback to nearly ten
years ago, targeting Windows
was far from an obvious choice.
In May 1990,Will Watts, then
editor of EXE,wrote the
following words (which have
since hauntedhim): ‘Windows,
although it has enjoyed more
success recently,and is about to
be upgraded again,has always
hada slight smell of death to it:
Windows is,after all sittingon
top of MS-DOS,and it has been
drilled intousthat MS-DOS is
doomed. [...] And socomes the
dismalrealisation. It’snot that
GUlhasn’t real ly happened for
PC-class machines; it is the
feeling that it is never going to
happen; we are always going to
have factions of usersbacking
diverse systems, with the
majority usingtext-based
systems.”

E X E a u g u s t 1 9 9 9

Wehavequoted these very
same words recently in ou r
humour column (Ctrl-Break,
November 1998)but, lets be
honest, who at that time was
ready to bank on the Windows
platform? The likelihood of a
flop was great. Rememberhow
underpoweredPCs were at the
time? The difficulty of deciding
which platform to target has
been compounded by the
increasingswiftness of product
lifecycles. Time was not the same
when some of us were
developing for mainframes - it
shortened with the arrival of
PCs and now we’re talking about
‘Internet time’.

There has beena move from
thinking purelyin PCterms to

Ericsson,Motorola,Panasonic,
and Psion)announced that they
have revised their prediction of 1
bil l ionmobile phones by2005 to 1
bill ionby2003. Even if you take
the init ialprediction and apply a
reality factor to i t , you probably
still end up with a number that
dwarfs most predictions of the
PCmarket’s growth. A l l the
requirements for this to happen
are in place, ready for the first
generation of products to be in
the marketjust before Xmas.

To hedge your bets on which
platform is soon likely to become
dominant, you have to find out
what type of applications and
features you want to deliver and
how. For the what question, the
only l imi t is your imagination.

The days of Windows asthe dominant
platform are numbered.

the Web, but even this evolution
i s stil l fi r m l y rooted i n the P C
world. The current approach is to
have some kindof backend,
which migh t well besome legacy
system, some middleware
(ideally an application server),
and a browser - which is too
often thought of as a PC.

I believe that the days of
Windows asthe dominant
platform are numbered.But if
you expect me to start a eulogy of
Linux, you’ve missedthe point.
Linux is already a significant
platform, but what I have in mind
is amore radicalchange. The
nextend-user terminal wi l l bean
embedded device, something like
asmartphone and there wi l l be
two major platforms to target for
software developers: one is the
device itself and the other is the
network from which services can.
bedelivered to the device (ie the
mobile telephone networks).

Atarecent Epoc conference,
the Symbianpartners (Nokia,

Don’t restrict your options by
just thinking of straight portsof
existingapps. To quote Brenda
Laurel, from her book Computers
as Theatre (updated last in 1993,
ISBN0201550601): ‘The
recapitulation of previous forms
seems to beintrinsic to the
evolution of the mediaas it is to
the development of human
individuals in the womb: human
embryos have gills and tails
before they assume uniquely
humanshape; television
emulatedtheatre, vaudeville,
radio andfilm. The emergence of
anew medium is a dance
between the evolutionary pattern
of recapitulationand the force of
new creative visions.’ As for the
how,your app canlive in the
smartphone or in the network.
There is a broadconsensus from
smartphone manufacturers for
the device to runJava, the
Wireless ApplicationProtocol
(WAP),and Bluetooth. That's
what you can rely upon.

S O A P F L A K E S

As a real i ty check, during a
conversation last mon th w i t h
Laurent Séraphin, European
Product Manager for
Enterpr ise Products at Inpr ise,
he admitted the inclusion of
Corba support in smartphones
as likely, and indicated that
work and negot iat ion for
inclusion of a small footprint
version of VisiBroker is in the
works. Since it is not yet pa r t of
an announced strategy he
wouldn’t be more precise,but it
shows that this vision is shared
by some of the traditional PC
development tool vendors. And
worldwide mobile phone
networks are announcing
suppor t for WAP. One of the
latest announcement in the UK
is from Orange, which
promises a WAP phone and
WAP services for the fourth
quar ter of this year.

As you decide how to hedge
y o u r bets, remember the
following classicalpitfal l
described by Brenda Laurel: ‘All
new media begin with visions ‑
fantasies, desires, and ideas
about new kinds of experiences
that people might have. As
development progresses, these
visions can beovershadowed by
the more immediate concerns of
technology development. Too
often, the technological
perspective comes to dominate
notonly the process of
development, but also the shape
of the emerging medium itself.
The visionary impulsefades
awayas technological progress
becomes the sole focus. Some of
the powers that a medium might
have hadare lost in the rush to
find near-term solutions.’ If you
haven'tdone soyet, investigate
this new platform.If y o u want to
be an early adopter, start
developingfor it today. And in all
cases keep your mindopen. r

DavidMery
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JaCC ’99 ‐ conference preview
H igh quality technical content delivered in a friendly format ‐ that’s

the promise of this Autumn’s conference. Organised by ACCU- the
Association of C and C++ Users ‐ together with EXE, JaCC (Java, C
and C++) wi l l b r i ngtogether some of the most respected names in the
business. The conference runs for four days, from Wednesday 15
September to Saturday 18September, at the Oxford Union- the oldest
and arguably the most famous debating society in the world.

ACCU has put together 10distinct tracks and more than 20
speakers, al l acknowledged experts in their fields. Jim Coplien, Andy
Koenig, Barbara Moo and Nigel Warren head the bi l l , with home‑
grown gu rus like Kevlin Henney, Ia in Barclay, and Eric Leach (al l past
or present EXE contr ibutors) fi l l ing out the programme. Tracks that
wi l l be covered include C++, Patterns, Java, Embeddedprogramming,
Games programming, Un i x , Windows, PDAs/handhelds,and Corba.
Different tracks wil l r u n on different days - Wednesday is Platform
Day (Unix, Windows, P D A s , Corba),Thursday and Friday are general
days (Patterns, Java, C++, Games, and Embeddedprogramming),
while Saturday is Enthusiast Day featuring a Brains Trust in the
morning, and a participatory debate in the afternoon.

Agenda
The general format for JaCC is to have morn ings of h igh quali ty
themed talks and afternoons providing a wide choice of hands-on
workshops and break-out sessions.

The conference kicks off on Wednesday with the fundamental
issues of platforms and independence. Sean Bakerof Iona gives the
keynote, OS-Specific Development. In the sessions that follow, Iain
Barclay, founder and webmaster of PDA specialists RoadCoders, covers
the increasingly important area of PDAs; Eric Leach, long-time OMG
stalwar t , wi l l provide coverage of Corba and the management of
distributed objects; Ken Jackson and speakers f rom Microsoft look at
Windows development; plus an extensive track on Unix/Linux.

On Thursday and Friday the language andtechniques streams
begin. The keynote for Thursday, Patternsfor ail, is given by Jim

Conference schedule
Platform Day

Wednesday, September 15
Keynote: OS specific development, Sean Baker
am: tracks - Unix, Windows, PDAs, and Corba
pm: tracks & workshops

LanguagesandTechniques |
Thursday, September 16
Keynote: Patterns for all, Jim Coplien
am: tracks ‐ Patterns, C++, Java, and Other
pm: tracks & workshops

Languages andTechniques II
Friday, September 17
Keynote: Programming traps and pitfalls, Andy Koenig
am: tracks - Games, C++, Embedded Programming,and Other
pm: tracks & workshops

Enthusiast Day
Saturday, September 18
Keynote: Design ‐ concepts and practices, Kevlin Henney
am: Brains Trust onthe dis/advantages of C, C++, and Java.
pm: debate - ‘Good software development can only be done
in a standardised language’.

Coplien who is a member of the Software ProductionResearch
Department at Bell Laboratories. Coplien shares the Patterns track
with KevlinHenney, a Principal Technologist for QA Training. The
C++ track is in the expert hands of Andy Koenig - of AT&T’s Shannon
Labs ‐ and Barbara Moo, co-authors of the well-known book
Ruminationson C++. Nigel Warren, Senior Java Consultant at Hitachi
and author of Java In Practice,shares his Java wisdom. Meanwhile,
Jon Jagger of QA Tra in ing considers programmingfor non-experts.

Friday features the Games track, under the fi rm control of
games g u r u Jez Sherlock, and a stream on Embedded Programming
is led by Chris Hil ls of Hitex. The C++ track continues in the
capable hands of Andy Koenigand Barbara Moo, and Jon Jagger
continues his exploration of programming for non-experts.

Saturday is the day for enthusiasts. Followingon from a keynote
given by Kevlin Henney, the advantages and disadvantages of C, C++,
and Java wi l l beexamined in depth. Finally, JaCC ’99concludes with a
debate to set the hackers versus the professionals: Goodsoftware
development can only bedone in a standardised language.

Throughout the week there wi l l beworkshops, hands-on sessions
and breakouts in the afternoons. These wi l l not only let you interact
directly with the speakers, but also allow y o u to explore the other
tracks if you didn’t get chance in the morning.

Be there or miss out...
JaCC ’99 is an important event that no software developer can afford to
miss. With ACCU and EXE working together, a superior quality of
technical sessions is guaranteed. Plus,with generous discounts for
ACCU members and EXE subscribers, and even more savings if you
book early, coming to JaCC wil l not break the bank. See you in Oxford!

Standard rate
£95 +VAT (£111.62)

Daily rates
EXE subscribers &
ACCU members*
Non EXE/ACCU
Student
2 Daysrate (10%)
EXE subscribers &
ACCU members*
Non EXE/ACCU £171 +VAT (£200.92) £207 +VAT (£243.22) _
3 Daysrate (Fourth day free)
EXE subscribers & £225 +VAT (£264.37) £285 +VAT (£334.87) _
ACCU members*
Non EXE/ACCU £285 +VAT (£334.87) £345 +VAT (£405.37) _
Student £150 +VAT (£176.25) £150 +VAT (£176.25)
There is an additional 10% discount for bookings of over 5delegates. ‑
*Note that ACCU members include the category of Corporate
ACCU members.

£95 +VAT (£111.62)
£50 +VAT (£58.75)

£115 +VAT (£135.12)
£50 +VAT (£58.75)

£135 +VAT (£158.62 £171 +VAT (£200.92)

Telephone:
Email:
Post:
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Developing server-side SQL code
SQL-Programmer IX is a develop‑
mentenv i ronmentfor databaseappli‑
cation developers working on
server-side SQL code, such as
stored procedures, functions,
and triggers. It includes aSQL

triggers for SQL Server 7.0. This
provides details at a statement
level, such as execution duration,

an ‘ExecutionTree’ profiling report
with details for each statement.

As well as working with
M i c r o s o f tSQL S e r v e r7.0 (with
retro-active support for version
6.5), it provides adevelopment

debugger for Microsoft SQL
Server, and its drag-and-drop
Virtual Editor letsyou revise,and
test SQL code without affecting
theoriginal codeonthe database
server. The optional SQL Docu‑
mentor module automatically
documents your work and can
produce over 60 reports detail‑
ing the server environment.

Version IX sees execution pro‑
fil ing of stored procedures and

Windows 2000 gets tougher
Microsoft's new mantra for Windows 2000 is s tab i l i ty and rel iabi l i ty,
i t s e e m s .The company wi l l betak ing a hard lineon backwards com ‑
patibi l i ty wi th NT4.0, d e c l a r i n gthat while every effort will bemade
to ensure that NT 4.0 apps run on Windows 2000, th is cannot be at
the expense of system rel iabi l i ty. In such cases, applications that
break wi l l simply have to be r e w r i t t e n .The push for rel iabi l i ty cen‑
tres on three areas: side-by-side DLL v e r s i o n i n gto avoid ‘DLL Hell’,

number of reads, number of writes,
and execution flow.There is also

system file pro tec t i on , and much tougher requ i rements for the
‘Designed for Windows 2000’ logo program.

The side-by-side versioning capabil i t ies of Windows 2000 extend
to n ew and o l d apps alike; for o ld apps, i t ’s possible to force the sys ‑
tem t o ignore a n y absolute path specified i n a L o a d L i b r a r y ca l l o r
COM object reference and use instead a DLL in the local applica‑
t ion d i rec to ry, wh i le for n e w app l ica t ions y o u must reg is te r t he
libraries on a per-version basis in the Registry,and the system keeps
track of which appl icat ions installedwhich versions.

Sys tem fi le protect ion applies to a set l i s t of files specified by
Microsoft- to which developers can add i f theyw i s h -wh i c h are dig‑
i ta l l y ‘signed’, and includesal l important system DLLsand controls.
Any attempt to overwri te these files by users or installers ‐ which
frequently replace shared system files wi thout bothering to check
whether their version is newer - w i l l prompt the system to restore
them i m m e d i a t e l yfrom a local cacheor from the installationmedia.
This process is transparent to users,in order to avoid causing instal‑
lation routines to fai l . Infuture, only updates issued by theWindows
2000development team or authorised developerswil l beable to replace
or upgrade sys tem files.

The new logo requirements are qu i te str ingent , requir ing devel‑
o p e r sto implement side-by-side vers ioning and use theWindows
Installer service toenable self-repair functions. Microsoft intends
the logo to become a genuine seal of qual i ty and w i l l not permi t
any exemptions from the requirements, especially for i t s ow n prod‑
uct teams (several Microsoft products,including BackOffice Serv‑
er 4.5, SQL Server 7.0, and Visual Studio 6.0, w i l l have to wa i t unti l
their next versions to get the logo) .
w support.microsoft.com|/support|win2000dev/guide.asp
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environment for Oracle
PL/SQL (a PL/SQL debugger
is available) and for Sybase
Transact-SQL programmers.
Itincludes direct interfaces to
Microsoft SourceSafe, Inter‑
solv PVCS, and MKS Source
Integrity for change manage‑
ment. Pricingstarts at $299and
ademonstration copy is avail‑

able from the Web.
wwww.sfi-software.com

A Java wave
It might not be the final Java tsuna‑
mi, but IBM has announced the next
wave of its application development
tools for helping make e-business a
reality. As well as beta versions of
VisualAge for Java v3.0 andWeb‑
Sphere Studio v3.0, there is anew
version of SanFrancisco, v1.4, anda
roadmap for migrating SanFrancis‑
co to Enterprise JavaBeans (EJBs).

SanFrancisco Application Busi‑
ness Components are pre-built,
reusable components for developers
to create Java-based e-business
apps.With version 1.4, IBM is begin‑
ning the migration plan to convert
such components to EJBs. This will
enable SanFrancisco a p p sto run on
any EJB server, including i ts own
WebSphereApplication Server. The
migration is part of awider plan to
provide a unified, EJB-based pro‑
grammingmodelacross IBM'sAppli‑
cation Framework for e-business.
Version 1.4 sees new GUI beans,
schemamappingenhancements, and
new d a t a b a s eand platformsupport.

The beta version o f V i s u a l A g efor
Java v3.0 sees support for S Q L ,
compiler optimisations, improved
integration with WebSphere Server
and Studio, and support for deploy‑
ment to S o l a r i s .Atechnical preview
ofVisualAge for Java with support
for Java 2 has also been released.
wwww.software.ibm.com

N E W S

Two systems from Segue Software
for test ing and monitoring Corba
components.SilkPilot 1.2provides
unit testing of distributed objects and
SilkObserver2.0providesmonitor‑
ingcapabilities: communication and
parameter values between objects
can be observed, to diagnose prob‑
lemsand trace messages.
www.segue.com

Pervasive has announced the
Tango2000 Web development sys‑
tem. The visual development envi‑
ronment includes full COM and
JavaBeans support. Tango Class
Files allow you to saveTango codeas
objects for reuse via drag and drop,
andTangoWeb Analyser is asuite of
components for monitoring website
activity.
www. p e r v a s i v e . c om

The GemStone/J3.0 application
server supports the recently
announced specification of Java 2
Enterprise Edition, including
JavaServer Pages, the Java Secu‑
r i ty Architecture, and Enterprise
Java-Beans. It integrates these Java
elements with an all-Java ORB and
anObjectTransaction Monitor.
www.gemstone.com

InstallFromTheWeb (IFTW)3.0is
a download and installation system
for the d is t r ibu t ion ofWindows‑
based application via the Internet.
It'saimed at developerswhowantto
web-enable p r oduc t sfor saleanddis‑
tribution andfore n t e r p r i s e sthat dis‑
tributeappl icat ionsto internal users.
www.installshield.com]|iftw]

App Dev '99 saw the UK launch of
J L O O X ,agraphics toolkit forJava
2development. Built on the Java2D
API, the system from Scient ific
Computers provides a high-level
100% Java API that extends the
capabilities of Swing. A free eval‑
uation is available from the Web.
www.scl.com
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Sun has released the J a v a TVAPI
specification, which is intended to
bring the benefits of Java to the
dig i ta l te lev is ion market. I t was
developed with support from the
industry ‐ Phil ips, Sony, Toshiba,
and L GE l e c t r o n i c s‐and will enable
the development, and secure deliv‑
ery, of interactive television con‑
tent and services.
www.sun.com

The aim of Developer Suite 1.0 is
to provide developers with all they
need to build customised business
intelligence systems. It packages
the Business Ob jec ts fu l l - and
thin-client OLAP software togeth‑
er, and there is aVBA/ASP devel‑
opment environment.
www.businessobjects.com

WS3C has recognised HTTP/1.1as
an IETF Draft Standard. Designed
to improve Web performance and
security, its features include per‑
s is ten t connec t ions , pipelining,
caching, and IP address preserva‑
tion. For improvedof security, there
isanHTTPDigest Authentication
mechanism.
www.w3.org

Ir is Accelerate for Java publishes
high-resolution images to the Web.
The beta release from TrueSpectra
uses the Java Advanced Imaging
(JAI ) API to provide on-demand
image manipulation for Java applets.
It costs £2,995 for Windows 9x and
NT.A Solaris v e r s i o n is imminent.
www.truespectra.com

Intara's Foundation3.0is asoftware
reliability product aiming to provide
afault tolerance solution for Visual
Basic. Its error handling accommo‑
dates component-based, tiered, and
distributed architectures. Going
beyond ‘crash-proofing’applications,
it providesatransaction-based error
recovery framework. It costs $295.
www.intara.com

Turn up, log on, pig out at TechEd ’99
This year's TechEd ‐ held for the
firs t t ime in Amsterdam after a
prolonged st in t in Nice - was a
more relaxed affair than last year's
rather hectic event. This probably
had something to do with the
venue, the gigantic RAI Centre,
which makes Nice's Acropolis look
l ike a small, cramped bedsit by
comparison. If the corridors and
hallways seemed less busy, it was
not because of a lack of attendees
(about 6 , 0 0 0 )‐ Microsoft is claim‑
ing that upto 1,000 extra delegates
turned up this t ime round - o r a
lack of in terest in the sessions.
Despite the larger rooms avail‑
able, s o m e of the more popular
s e s s i o n s we re literally ful l to
b u r s t i n g .The big theme this year
was - unsurprisingly - Windows
2000 and i t s associated new tech‑
nologies, although other platforms
such as CE and Embedded NT got
a look in.

Morning keynotes (about Win‑
dows 2000 and XML) from Paul
Maritz and James Utzschneider‑
the BizTalk supremo a tM i c r o s o f t‑
werewell attended, despite the hor‑
rifically early hour. Many delegates
were kept funct ioning by visi ts to
regularly placed tables of free food
and soft drinks that were kept well‑
stocked throughout the week.

The TechEd Network has been
afeatureof the last few years, pro‑
viding PCs for de lega testo use to
send and receive email , browse
the Web, or view event informa‑
t ion. This year saw the introduc‑
t ion of theTechEd Digital Nervous
System, r u n n i n g entirely on Win‑
dows 2000 Beta 3, and much
improved it was too. Using the sys‑
tem it w a s possible to see exact‑

tre your chosen session was), or
to set up a personal schedule of
sessions and pr int out your own
t i m e t a b l e .The system also took
advantage o f newf u n c t i o n a l i t yi n
the forthcoming ‘Platinum’ release
of Exchange server to set up
Usenet-like discussion groups
which drewa lot of participation
and allowed delegates to link up

All quiet on the tools front
In contrast to the ta lkat ive W i n d o w s2000 team, the Developer Tools
people at TechEd '99 had l i t t le to s a y about new products.Visual Stu ‑
dio 7.0 is sti l l some way off , fa r enough at least tha t no-one is pre‑
pared to say much about it publicly other than t h a t it wi l l fina l l y
integrate all the tools under one single IDE. B u t then they said that
last time, too.

The message f r o m Greg DeMichillie and To n y Goodhew, bo th
o f the Visua l C++ d e v e l o p m e n tteam a tRedmond, was that e-com ‑
merce ‐ and in particular, bu i ld ing y o u r business logic w i t h Visu ‑
al C++ - i s hot .

To this end Microsof t hasr e c e n t l y put out the Visual C++ E-Com‑
merceSolutions Ki t , aCD w i t h tutorials and samplesaimed at show‑
ing developers how to code e-commerce the Microsoft way.

Asked about Windows 2000 support in the tools, DeMichillie was
at pains to point out tha t , as most of t h e changes are implement‑
ed at the API level, asimple upgradeof the Platform SDK is all
that is neededto turnVisual Studio into aful ly Windows 2000-ready
development suite.
wwww.microsoft.com|visualce

with like-minded colleagues. Bear‑
ing in mind this was running on
mostly beta software, it was
remarkably stable.

Perhaps the biggest disappoint‑
ment at TechEd '99 was the monu ‑
mental cock-up over the planned
three-part Introductionto XML track
on the first day of the conference.
Huge numbers of delegates turned
u pt othese s e s s i o n st o find out that
they had been cancelled when the
speaker missed his plane from the
US. When it became clear just how
big the interest was in the technolo‑
gy, Microsoft hastily tried to organ‑
ise the sessionsat another time, but
was u n a b l eto get the original speak‑
e rback.The end r e s u l twas that many
peoplemissed out onthese talks. The
controversy was such that Microsoft
UK,and probably several other of the
European subsidiaries, are going to
o r g a n i s e special XML training days
forTechEd attendees only.

The venue for next year’s event
has not been officially announced,
but it seems likely that TechEd 2000
will stay in Amsterdam. Meanwhile,
for those of you who didn’t go but
wished you had, there's ahostof infor‑
mation from both TechEd US and
TechEd Europe available on the
MSDN website.
wmsdn.microsoft.com

CEthe future
Windows CE was another hot topic
atTechEd 99, with several sessions
dedicated to h e l p i n gWin32 develop‑
ers move smoothly to the CE plat‑
form. Muchemphasis was placed on
the Ul and API differences between
CEand desktopWindows. Larry Roof
ofCEspecialists Tonked led several
s e s s i o n s including one looking at UI
design issues and suggesting some
unusual approaches to overcoming
CE devices’ lack of screen real‑
estate, including a strange-looking
scrolling dialog box. The number of
delegates attending these sessions,
and carrying Windows CE devices
around with them, seems to suggest
a strong interest in the platform.
wwww.microsoft.com|windowsce
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Introducing
Rational Suite. Now Your

Analysts, Developers,And Testers
CanWork AsOne Team

Most software projects flounder because individuals on
the team aren’t working together effectively. Rational Suite
includes our new Rational Team Integration Architecture

which unifies everyone on the project. There’s a Rational Suite
for each member of the team , optimized fo r the particular needs

of their role. Rational Suite simplifies your development
environment by integratingall the tools your t e a m needs in a

convenient suite. End result? Higher quality software
delivered faster, with less risk. Get the complete story at

Rational.com now.

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

UNIFYING SOFTWARE TEAMS
Visit our Weesite http: //www.rational.com/uk

Rational Software Ltd
Kingswood, Kings Ride, Ascot SL5 8AJ Tel: 01344 295000 Fax: 01344 295001

e-mail:info-uk@rational.com http://www.rational.com
snal Software Corporation in the United States and in other countriesRational, the Rational logo and RationalSuite are trademarks or registered trademarks of Ratic.demarksof their respective companies. ALL RIGHTSRESERVED.All other names are used f o r identificationpurposes only and are trademarksor registered trac

©Copyright 1999Rational Software Ltd.
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The Unify eWave Engine is a Java
application server built specifically
for e-commerceappsandweb portal
sites, It’sthefirst product ofthe Unify
eWave family to be introduced.
www.unify.com

VisualWorks Non-Commercial 3.1
is to be distributed with Red Hat's
Linux 6.0 release.VisualWorks is an
extensible Smallitalk-based devel‑
opment environment for networked
business applications.
www.objectshare.com|/vwnc/

Members of the Institution of Ana‑
lysts and Programmers ( IAP) can
participate ina Professional Indem‑
nity Insurancescheme, arranged by
Blackmore ProfessionalRisks. Pre‑
miums start at £270 per annum.
www.iap.org.uk

Getting a handle on your code
TakeFive has released Sniff+d 3.1,
a Java version of Sniff+. This is a
tool that doesn’t fit easily into tra‑
ditional categories (TakeFive calls
i t a Source Code Engineering tool).
It resembles a multi-pane browser
but it offers morethan just code
navigation. It goes through your
code and analyses it, and with the
information gathered it h e l p sto give
a better understanding of all the
code's intricacies. Visualising rela‑
tionships between classes and
objects at any level of detail is just
a few clicks away. Navigation can
be hierarchical (inheritance graph,
abstract classes, relatives, decla‑
rat ions) or by cross-reference
(refers-to, referred-by, component
analysis, interfaces).

The larger the project, the more
impressive it is (TakeFive claims it
supports projects of over 1 million
line of code). A fuzzy parser does

we develop.
we train.
we enlighten.

Delphi
JBuilder

C++ Builder
Visual Basic

Visual Interdev
InterBase

SQL Server
VisiBroker

Application Server

DUNSTAN[ i ]THOMAS
S Y S T E M S INTEGRATION <i Di

Dunstan Thomas Limited
8th F loo r- Enterprise House - Isambard Brunel Road
Portsmouth - Hampshire PO1 2RX U.K. Fax 01705 823999
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the code analysis, hence Sniff+ can
walk through code which doesn't
even compile. Parsers exist for C,
C++, Java, Fortran, IDL, Ada, Perl,

Tet FeGon Soe or
Ce Oe

p u b l i c .Aconfiguration file controls
howstrict the parsing should be, so
it's possible to have it flag any type
of non-standard or non-conformant

code.Theenvironment can integrate
with mosteditors,compilers, debug‑
gers, and SCM and CASE tools.

Sni ff+J 3.1 genera tes pu re
Java code, it also incorporates a
p la t fo rm- independentGUI builder
( w r i t t e n i n Java). Support for
Swing ( i n addition to AW T ) and
JNI (allowing generation of mixed
Java and C++ apps) is provided
as well as the automatic genera‑
tion of dependencies.

Sniff+ is available onWindows
NT and on most Unix platforms
(including Linux). Typical pr ic ing
is £2,000 for a single floating
licence (co re capabi l i t ies plus
support for o n e language) with
additional language support cost‑
ing about £600. It is free for the
education market and for n o n ‑
commercial use (wi th a limit of 200
files).
w www.takefive.com

Weprovide end-user, power-user and pro
training for Microsoft and Borland Inprise
Scheduled and customised courses are held at
training centre in Portsmouth or at customer sites
around the world.

Dunstan Thomas Limited is the U.K.’s leading
business IT consulting, systems integration,
software development and training organisati

Share in our success - call 01705 822254
for course details.

www.dthomas.co.uk

Microsof t ] @=55) =:)
Solu t ion Provider

Partner

INPRISE
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SS Seagate software

Free Software
No Strings
No Catches

Seagate Easy to install and use
Analysis Delivers Immediate Value

2 all the business intelligence basics
for the desktop

ad hoc query, reporting and OLAP
direct links to Microsoft Excel
valuable and helpful sample

i free - no catch

( a R Seaga le Easy to deploy, administer
fs Z Info” and share corporate information

4 links Seagate Analysis users to a
complete enterprise system
access, analyse, report AND share
information v i a customisable portal
or desktop
50 licences free - no catch
used by thousands of compan ies worldwide

Go Fetch!
http://www.fetchseagate.com

Quality Components for
Microsoft.Visual Basic.

Ifi t ’ s innovative .-flexible..
feature-rich...ea “reliable...

backed by dedicated technical support...
and trusted by more than 400

o fthe Fortune 500 c o m p a n i e s . . .
...it’s from the team at APEX Software Corporation.

True DBGrid Pro 6.0
The World’s Most Popular Grid

a True DBList Pro 6.0
Supercharged DBList and
DBCombo Controls

True DBInput Pro 6.0
Internationally Acclaimed Suite
of Data-aware Input Controls

I te DB eps

H eei= a
s

id
iP 508

2 True DBSuite

“1 a}p+he.°
True DBSuite 6.0 2
Complete Data Solution for
Database Front-end Applications

True DB Listee oz
a \/Tada

Download your free evaluation
copies today at www.apexsc.com!

And think about ©
the potential.
A powerful,

well-designed Help
system directly

impacts your
company. Through
reduced technical

support cos ts ,

increased ease of
use and higher

user-satisfaction.

Microsoft}i C S e i y Certified
Solution Provider

RoboHELP Office
has been designed
specifically to help

you get the best
online Help system
‐while saving time
and simplifying the

process.

Winner of Over 40 Industry Awards - More Than All Other Help Tools Combined!

Maker Builder _installMasterib oh
WISE SOLUTIONS

Wise Solutions offers the eas ies t , most powerful tools fo r creating
installations for your Delphi projects. Especially those where you need
to install the BDE. Choose from three different Installation Suites
d e p e n d i n gonthe levelof functionality you need.
InstallMaker™is the easiest tool to use for fast development of simple
installation routines. Just follow the simple 6-step process and you'll
create a professional setup in minutes. InstallMaker also includes
SmartPatche for creating “thin” installation patches that contain only the
differences betweenmultiple versions of anapplication
InstallBuilder™isthe must-have tool for developers who need advanced
functionality to develop their installation routines. InstallBuilder
includes SmartPatch, fully customizable script editing, integrated, real‑
t i m e debugging, built-in Windows API calling, custom dialog and
graphics c r e a t i o n , and much more!
InstallMaster™ is the ultimate in installation utilities. Designed for the
power user, InstallMaster includes SmartPatch, SetupCapture™, for
“repackaging” your exist ing installations i n t o Wise installations,
WebDeploy™ for creating dynamic Internet/intranet-based installations,
plusall the funtionality ofInstallBuilder.

w w w . q b s s . c o m
Low Prices Next Day Delivery

90 D a y s Tech Suppo
SOFTWARE

QBS Software Limited
0181 956 8000 | Microsoft [eeu

Solut ion Provider

100’s of products ”
Call for yours today
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millions of developers
worldwide.



JClass 4.0 optimised for Java 2
JClass 4.0 is the latest release of
KL Group's 100% Pure Java GUI
components, a collection of tools
for building interfaces for Java‑
based a p p l i c a t i o n s .This ver‑
sion has seena rewrite of the
code base to optimise support
for Swing and Java 2. Support
for the new 2DAPI has lead to
new graphics capabilities, such
as pattern-fills in the JClass
Chart and PageLayout compo‑
nents. Full support for PLAF
(pluggable look and feel) is
also available. Another benefit
of the rewrite is that some of the
components are reduced in size by
as much as 30% compared to the

(Java ARchive) building prior to
d e p l o ym e n t .The aim i st o simplify
the reduction of class sizes before

previous versions.

Java in 3 Editions
Sun is red igthe architecture for the Java platformwith the a im
of making it simpler for developers (and service providers) to target
specific markets . There are to be three forms: Standard Edition
(J2SE), EnterpriseEdition(J2EE),andMicro Edition(J2ME). Eachedi‑
tion combines SunJVMs, the Java programming language,core pack‑
ages,and optional packages.

J2EE is designed to havethe functionality required for heavy-duty
server-basedsystems,andJ2SE providesfunctionality for desktop or
workstation devices.The optimisedMicro Edition is a runtime envi‑
ronment small enough to fi t reduced memory consumer devices and
can help share functionality between resource-constrained clients
andaserver.A key componentof J2MEis the K virtual machine(KVM ,
formerly known as project KJava VM), designed for high-volume,
small-footprint consumerlifestyle products.

Sunwill providesets of APIs, called profiles, with the specific Edi‑
tions, to create a complete deployment environment for devices i n a
specific vertical market, ie a wireless profile for low-end cellular
phonesand pagers.To helpensurecross-platformcompatibility, each
edition has a set of compatibility tests to verify that a l l applications
written for a particular platform can run seamlessly across al l com ‑
patible implementations of the platform. Similarly, each profile wil l
havea compatibility test suite.
w www.sun.com|java

Books received this month

deployment, rather than it being a

major chore. It's only includedwith
the JClass Enterprise suite.

Other features in JClass 4.0 in‑
clude greater customisation of
components, support for HTML
wherever text is displayed in
JClass JavaBeans, and im ‑
proved IDE support for the use
of JavaBeans. In terms of file
formats, PCL, EPS, and PDF
output is possible via JClass
PageLayout. Finally,there is im‑
proved support for internation‑
alisation. JClass 4.0 products
are available separately or i n a

Standard or Enterprise suite with
pricing starting at $1,499 (including
one year of support and upgrades).
w www.k/group.com/jclass/

Bluetooth
With the first Bluetooth products
expected by Xmas, it was high time
for atest platform to beavailable for
software developers. Digianswer
has such an offering with its Blue‑
tooth D e v e l o p m e n tTools. These in‑
clude a Type Il PC Card and an
RS232adapter. Bothcomewith afull
Bluetooth stack. The software can
beupgraded, freely, up to v1.0 of the
Bluetooth spec. Apps can address
the stack through the VComm API,
the NDIS 3.1API, or through a pro‑
prietary higher-level Digianswer
Bluetooth API. The tools are priced
at $4,995with adiscount for multiple
units.You'll probably need at least
two to communicate. Counterpoint
Systems Foundry is alsoworking on
aBluetooth stack based on its IrDA
one, but it should be available only
towards the end of the year.
w www.digianswer.com

N E W S

Rational Suite 1.1features load
testing and business processmod‑
elling enhancements for team de‑
velopment. It can generate auto‑
mated performance tests directly
from application models. Rational
Rose98i also sees new functional‑
i ty for business process modelling
(support for UML 1.3), data access
(using VB to map objects to data‑
base tables), and team develop‑
ment (integration with ClearCase).
www.rational.com

JRun 2.3.2 supports the JavaServ‑
er Pages ( J SP ) 1.0 specification,
which was released 1 June 1999.
JRun provides an environment to
build and deliver Java servlets and
JSP-based web applications ona
range of platforms. In June, A l ‑
la i re acquired LiveSoftware, the
creators of JRun, as part of a strat‑
egy to add support for server-side
Javaacross Allaire’s products. For
Windows, Unix, Linux,MacOS, and
NetWare, JRun is available in
three forms, including a free five
concurrent user edition.
www.jrun.com

Aimed at the problems within an
EJB environment of mappingacom‑
plex object model to a relational
database, TOPLink aims to separate
the details of persistence from busi‑
ness logic. TOPL ink for BEA
WebLogic integrates with the
WebLogic application server, which
is written completely in Java. Like
TOPLink for Java, it features avisu‑
al editing tool for building descrip‑
tors and mappings, object-level
transactions, and querying in terms
of objects not rows.
www.objectpeople.com

Publisher Title Author ISBN RRP

Wrox Press Designing distributed applications Stephen Mohr 1-861002-27-0 £45.99
O'Reilly DevelopingASP components Shelley Powers 1-56592-446-0 £19.95
Wrox Press Enterpriseapplication architecture Joseph Moniz 1-861002-59-0 £43.99
O'Reilly Enterprise JavaBeans Richard Monson-Haefel 1-56592-605-6 £21.95
O'Reilly Java 2D graphics Jonathan Knudsen 1-56592-484-3 £19.95
O'Reilly Learning DCOM Thuan L.Thai 1-56592-581-5 £21.95
O'Reilly Programmingwith Qt Matthias K. Dalheimer 1-56592-588-2 £21.95
O'Reilly Webmaster in a nutshell S.Spainhour &R.Eckstein 1-56592-325-1 £15.95
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M A Y H E M

Swinging the lead
Contractors have had an e a s y l i f e f o r t oo long . N o w i t ' s g e t t i n g a b i t t o u g h , they ’ re

compla in ing. Jules invest igates.

ontractors have an image
Corobiem Compared to
permanent employees, they get
paid twice asmuch, they don’t
seem to pay any tax, and they
get s ix months holiday per year.
Realemployees with whom they
have to work, and even the
managers who recruit them,
think contractors have it made!

The reality is no t quite l ike
that. Unlessyou’re a contractor,
you wouldn’t have noticed, but
there’s not a lot of contract ing
work about at the moment.
Traditionally, the banks were
the biggest employers of
contractors, but the banks at
the moment are soworried
about the Millennium B u g that
they seem to be cancelling al l
other development, saving their
‘limited’ funds in preparation of
paying extraordinary fees to
permanent employees for
working the New Year’s Eve
shift. Since June, contractors
have been asked to sign
contracts for work star t ing in
January or February, and when
they ask, ‘So how am I supposed
to live un t i l then?’ they are
scornfully told, ‘You should
have put some of your
overpayment away in savings!’
Engineeringhas never paid ( o r
even recrui ted) the way the
banks do, but there’s even less
work around now. As for the
agencies, being middlemen i n a
tradi t ional ly employer-led
market, many agentshave
treated their contractors wi th
disdain (contractors being,
after all, the ‘product’), but now
there are fewer jobs they are
discovering what it is to bea
seller in a buyer’s market ‑
serves ’em r igh t !
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Contractors aren’t the enemy.
First, look at it from the
employer’s point of view. He gets
aready supply of skilled
workers, in whatever disciplines
he wants, whenever he wants
them. The rates might seem
high, butyou should recall that
the employer is payingno
National Insurance,providing no
perks,and doesn’t have any
difficulties wi thjob security,
becauseal l transactions are
business-to-business. Evenat
this, first sight, contractors are
often cheaper than permanent
workers. But, there’s another,
even more important issue. In an
industry where current and
breakingskills are sovaluable,
the only way to get those skills is
either to hire them or to train
your own people. But training
your own people is something
that the Brit ishemployer is very
reluctant to do- you shellout
good money soyour worker can
demanda pay rise, then he leaves
for greener pastures taking his
new skills wi th him.The only
real source for current skills is
the contract market.

Look at the same issues from
the contractor’s side. Obviously,
he must work to live, but in
addition hemust provide
transport, health insurance,
and sick pay for himself, and he
must schedule unpaid time out
of his working l i fe to acquire
those current skills and to look
for more work. He’s also got to
t r y to guess which of the
presently emerging skills are
going to be the useful ones. A
contractor who can manage to
work for more than six months
of the year (and sustain i t ) is
doingv e r y well indeed.

As if that’s not bad enough,
contractors are being h i t by a
double whammy. It’s not only
employers, colleagues, and the
agents who don’t l ike
contractors, it’s the taxman.
Noticing that contractors r u n
their own businesses (because,
in most cases, the employers’
lawyers demand they do),and
pay themselves dividends as if
they were proper businessmen,
the taxman is effectively t ry ing
to remove the company status,
and to tax dividends and
t ra in ing as i f they are salary
and benefits. It’s already
happened in Germany.

This is discrimination. A
contractor has lots of expenses
that a permanent employee
doesn’t have, includingan
accountant and VAT. He has to
provide for his own tra in ing,
and while paying for i t , he’s not
earning. He has to provide his
own health insurance, his own
sick pay, and his own transport
to the various different sites. By
claiming that the contractor is,
in reality, just an employee by
another name,he is being
denied the abi l i ty to invest in
his business that any other
businessman takes for granted.
Imagine, for example, what
would happen if a builder had
to b u y materials or pay
labourers out of his taxed
income! Even a wri ter gets to
spread earnings over t ime and
to deduct research costs.

The jobs drought, and the tax
bullying, comingas they do
together, wi l l make contracting
distinctly less attractive and,
l ike everything else that we take
for granted, we wi l l realise how
important contractors are when

they’ve gone. The fact is that the
computer business needsa fluid
workforce, and it needs constant
retrainingof staff, and without
those things we wouldn’t have a
computer business at a l l ( o r at
least, not one that can compete
on a world stage). The
contracting system handles
these requirements admirably.
These tax rules attempt to
dismantle the system, and
unless we pass legislation to
force employers to train their
staff, and to erode permanent
workers’ job security sti l l
further, the requirements won’t
be answered at all. Now we've
destroyed ou r manufacturing
base in favour of ‘white
industry’ , we’ll hobble ou r white
industry too, and be left wi th
noth ing except the civi l service.

Of course, contractors won’t
goaway entirely. The nature of
the job demands people who are
flexible, and most contractors
are programmers who are good.
at finding bugs and consequently
wi l l track down every loophole
that the rules wi l l create ‐ this is
one game that the taxman can’t
win! But the idea that
contractors have been swinging
the lead for too long, and that
they are no more than salaried
employees, strikes me as
pernicious and dangerous, and
encoding such prejudice into
legislation wi l l antagonise the
situation even further. r |

Jules is a long-time contractor,
working in programmingand
otherfields. When hegrows up,
he wants to bea tax exile ‐ but
not before. You can contact h im
on 01707 662698, or at
mayhem@jules.cix.co.uk.
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P e e e e e ee e
A Cure for the CommonCode.

Sheridan. CodeGenerator
for Data Intensive
Applications

Assist
|

A real shotin the arm to eliminate the mind-numbing grunt work of writing repetitious code,
CodeAssist lets you finish projects early and under budget. It’s as easy as 1-2-3. First, using
CodeAssist’s Database Browser, browse tables to choose fields, querydefs and stored procedures to
create Data Objects unique to your application. Second, use the Data Objects Browser to choose the
Data Object you want to write code to. Third, connect the Data Object to a specific Code Template
with the Code Generator, and let CodeAssist do the rest.

And if the 100 plus Code Templates we supply with CodeAssist aren’t enough, or the code
isn’t exactly to your liking or style, create your own or modify ours in the easy to use
CodeTemplate Editor. CodeAssist gives you all the flexibility of writing your own unbound
code in the time it usually takes to use bound controls.
CodeAssist works with Microsoft® Access and Microsoft SQL Server databases and produces
code to call the data, directly or through middle-tier objects, producing Visual Basic’ or HTML
code for the front end. CodeAssist supplies Code Templates to produce ADO, RDO, DAO,
complete classes, SQL statements, as well as MTS components and more. And if you also

write in a language for which we haven't yet supplied templates, such asC++ or Java, you can even create your own templates.
That’s smart medicine, without nasty side effects. Spend 100% of your time designing databases, GUIs and maximizing the business
logic in your applications. CodeAssist is potent medicine for the redundant code-writing blues. Sheridan

ORDER HOTLINE

CONTEMPORARY 01344 873434



Practicaluser
groups
Dear Sir,
With regard to David Johnson’s
letter in July’s EXE (Joining
user groups), he should t r y
going to such a user group
meeting before he gives an
opinion about them. He seems
to be under the impression that
user group meetings are where
people who are interested in
the details of the language meet
to discuss the need for i f e n d .
He thinks they would not be of
interest to developers only
interested in creating a system
and getting paid for i t .

I joined the Borland User
Groupa year ago, and have been
to two meetings and had about
six newsletters. Pretty much
everything about BUG is infor‑
mationon how to achieve things
in real-world applications. The
meetings havebeenexamples of
how to implement new (andold)
technologies, how things work,
and how to get components to do
advanced things that are
required in real applications.

DavidJohnson says that
there wi l l be people who dis‑
agree with his view, but I dis‑
agree not because I support
those who ‘operate at the coal
face of the language’ but because
he is plain wrong in his premise.

Tencourage h imto attend a
meetingand find out how practi‑
cal it is for himself. As a profes‑
sional developer myself, it has
already paid for the time spent.
Matthew Jones
mattjones@cix.compulink.co.uk

PuttingWindows
intheir place
Dear Sir,
I readthe articlePutting
Windows in theirplace(EXE,
July 1999)with a risingdesire to
shout ‘Aaaagh!’ at the Microsoft
developers. Most of the installa‑
tion conflicts in Windows are
due to two practices:
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1) ‘All DLLs go in /WINDOWS/
SYSTEM’. This gives the usual
wrong-version/missing faults.
2) The pernicious practice of
Microsoft applications of
‘upgrading’ the operating sys‑
tem when instal l ingapplica‑
tions. This is a bad habit
caused by the source code to
the operating system being
available to the app writers,
al lowing them to ‘patch’ system
services that don’t do quite
what is wanted.

By only insta l l ing files into
the application’s directory, the
operating system won’t get
corrupted.

The other problem is that the
program’s Registry settings are
only stored in the Registry. When
an app must bere-installed(after
reinstalling Windows again) al l
the user settings are lost. If
applications kepta local r e gfile,
which gets re-appliedwhen the
app is first r u n after Windows is
re-installed, the overall configu‑
rationof amachine would be
mucheasier to re-create.
Hayden Clark
mail@clarkgroup.co.uk

Registration
Dear Sir,
I find the policy of registering
to access a website
objectionable. This is not how
the Web was intendedto be. I
object to giv ing any personal
details on any occasion that I
do not deem it appropriate.
While my seven days of ‘free
access’ was welcome, that was
as long as I considered
accessing y o u r site. Shame,
because there area lot of good

L E T T E R S

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

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

T h e Edi tor,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 W I V 4 A X ,

o r e m a i l e d i t o r i a l @ e x e . c o . u k

things on the site, part icularly
the archive of columns.
Name andaddress withheld.

The good news is that Exe
OnLine is now completely
open - y o u do not have to
register to gain access to the
wealth of content (the
archives a r e bu i ld ing nicely).
This has the added advantage
of a l lowing easy l i n k i n g to
EXE OnLine. A nice example
is the Sp i r i t o f Delphi l i n k
f r o m the Borlandsite. See
www.borland.com/delphi/
- E d .

TheTardis of love
Dear Sir,
In your June ’99number, Jules
May writes: ‘Gone are the days
when you could pu l l every b i rd
at a party by saying, “ I ’m a com‑
puter programmer” ( o r even,
“Tm a knowledge engineer”).’

Thave recently been fortu‑
nate enough to acquire a small
Type 39Tardis aspart of a lega‑
cy from a maiden aunt. If Mr
May could see his way to provid‑
i ng the precise Space/Time

coordinates of the happy era
that he describes, I would be
most grateful, as I should like to
travel to it and see it for myself.
And if any of your other readers
would l ike to accompany me on
the trip, I would behappy to
consider their requests, espe‑
cially if their requests were
backed up wi th suitable quanti‑
ties of folding currency. After
all, I ’mnot a charity you know.

Insincerely
Will Watts
Chiswick

IR35
Dear Sir,
I would l ike to take this oppor‑
t u n i t y to publicise both to
yourselves and y o u r reader‑
ship the existence of a pres‑
sure group formed to repre‑
sent the interest of indepen‑
dent contractors
(www.ir3s5update.co.uk/join).
Andrew James Johnson
andy@sharry.demon.co.uk

Jules M a y has also referred
us to www.engineerjob.com/
update.html - Ed.
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| FEATURE

u r i n g the early ’90s I upgraded my home computer on a regular
basis (a round 18to 24 mon ths ) i n order to keep pace w i t h the

increasingdemands placed on it by the development tools I was using.
Something strange happened in the latter hal fof the decade ‐I started
usingJava (insteadof C++)for my recreationalprogrammingandthe
demands actually declined! For a variety of reasons, development
usingJava technology isa lot lessresource-intensive than usingC++.

A change in my approach to development tools has also helpedwith
this reduction in demand ‐ rather than using an IDE to supply a l l my
needs I’ve been supplementing the JDK wi th purpose-built tools l ike a
‘programmer ’s editor’ (CodeWright)and the ‘jikes’ Java compiler from
IBM’s‘alphaworks’ website (hitp://www.alphaworks.ibm.com).And this
approachworks for C++,too. [recently removedMSVC++ 4andreplaced
it wi th the Cygwin development tools and gained over 150 MB of disk
space in the process. As a consequence, my current home computer has
survived without a hardware upgradefor over three years!

Sadly, this system (P125/32 M B ) is now totally inadequate to sup‑
por t JBuilder Enterprise. JBuilder is b ig - no t so much in terms of
the disk space it requires (only 215 MB fora fu l l installation) but in
terms of the amount of RAMrequired to start it up. According to the
README, the minimum requirement is 128 MB of RAM(and a P166). I
tr ied it on such a machine, but while it does r u n in this amount of
memory,when working through the ‘hello world’ tutorial and switch‑
i n g between the IDE and the help system there were p o o r response
times and noticeable disk activity. (I took a peek at the system mem‑
ory and this was fluctuating between 150 and 170 MB. ) On this basis
(and since I usually have a few other applications running) I ’d want
to equip a development machine wi th around 192MB for serious use.

Havingsaid a l l that, I borroweda P133wi th 96MB of RAMfor the
review period and, so long as I stayed with in the IDE and avoided the
help system, it was perfectly responsive. According to the Borland
website (http:/ /www.borland.com/jbui lder), the Professional and
Standard variants require less RAM.This may be true ‐ I’ve not seen
them. However, I was working through a very simple example and
wasn’t using any Enterprise-specific features.

In the past, I’ve used Visual Café, Java Workshop, and VisualAge
for Java. These area l l popular products and the only one of these that
came close to JBuilder’s memory requirements is VisualAge. Com‑
pared to the £1,500 price of JBuilder Enterprise RAM is cheap, but
many other things can make it an issue ‐- corporate bureaucracy is
one. I spent a good deal of time, a couple of years ago, makingthe case
that the ‘standard configuration’ for developers had an inadequate
amount of RAM. That fight is now won for me, but in other organisa‑
tions it may no t yet have been addressed.

Figure 1 - T h e JBuilder welcome screen.
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JBuilder3
‐ Java
under

analysis
Borland’s JBui lder 3 sees support f o r a

r a n g e of the latest Java features f rom

J D K 1.2 to EJBs. Alan Gri ffi ths

puts it to t h e test.

Java2
The development of the Java pla t fo rm is tightly coupled with the Java
Development K i t implementations that Sun develops. The reason for
this is simple ‐-Sun both controls the Java standard and provides a
free, de-facto reference implementation of i t . Currently, Sun’s JDK is
at version 1.2.1(thefirst ‘bugfix’ releaseof 1.2) and ‘Java 2’ is the ver‑
sion of the Java platform implemented in JDK 1.2.x.According to an
advertisement I have in front of me, ‘JBuilder delivers Java 2.0 sup‑
port first’. (I think this claim to being first is a tr ifle exaggerated, but
no doubt Borland would argue that the existing suppliers of Java 2
support are no t competing in the same race.)

SometimesI feel a l i t t l e l i ke K i n g Canute - there are serious
problems in the GUI event h a n d l i n g in JDK 1.2, JDK 1.2.1, and in
the firs t candidate release of JDK 1.2.2 (CR1). These have discour‑
aged me from u s i n g Java 2 for GUI code (I do use it for servlets).
Meanwhile the Java 2 wave washes past me while I say, for instance,
‘Stop! <A l t> -key mnemonics don’t work as advertised.’ Whi le I
know there are workarounds for m a n y of these problems, I wish
that instead of producing an ever expandingrange of APIs, Sun
would concentrate on getting its implementation work ing . (Wh i le
p repa r i ng this review I received email notification f rom Sun’s ‘bug
parade’ database that this problem has beenfixed - I ’m looking for‑
ward to JDK 1.2.2!)

Anyway, as a result of this issue, there are a number of charac‑
teristic problems in GUI-based Java applications runn ingunder JDK
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1.2 on Windows. The JBuilder IDE is clear ly a Java 2 application
runn ing the Swing ‘Windows look and feel’ since it suffers from a
number of these problems. For instance, the first d ia log in creat ing
a new project allows you to tab in to a ‘comments’ field - subse‑
quently, to get out of that field or to select an action button, it is nec‑
essary to use the mouse.

Borland has attempted to deal wi th some of these problems. For
example, to avoid the problemwith <Alt>-key mnemonicsmentioned
above there are no keyboard mnemonics for action buttons on any of
the dialogs. I find this a source of constant irr i tat ion since I need to
tab to the appropriate action button (or, in some cases, reach across
the desk t o use the m o u s e ) .

Obviously, there aremarket ingadvantages to shipping under the
Java 2 logo and Borland is committed to removing the last few traces
of Delphi code from JBuilder and launching a ‘ p u r e Java’ version
on Solaris and Linux later this year ( and there should be a ‘ p u r e
Java’ update to the Windows vers ion) . On the other hand, be ing a
Java application is no excuse fo r a sloppy user interface;JBuilder
is competing on Windows and should conform to the spir i t , if no t
the le t te r, o f the The Windows InterfaceGuide l inesfor Software
Design ( ISBN 1-55615-679-0). Insteadof this attempt to ride the Java
2 wave, I ’d prefer a keyboard-friendly IDE with action but ton
mnemonics ( e v en if it was based on JDK 1.1) that allowed me to
select Java 2 as the development platform.
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Support for JDKs
Sun has shipped JDK 1.2 on its version of Unix and for Windows,
but i t is s t i l l act ively suppor t ing JDK 1.1 ‐ both 1.1.7b and 1.1.8
shippedafter Java 2 was launched. On most other platforms, JDK
1.2 is ye t to ship. For example, IBM provides JDK 1.1.7b on most ‑
i f not a l l ‐ of i ts platforms (and for Windows) and JDK 1.1.6 for
L i nux . Apple supplies JDK 1.1.7 for the Ma c , and Symbian supplies
JDK 1.1.4 for Epoc ( fo r Psions and mobile phones). It is aheteroge‑
neous Java world and developers w i l l need to support a r a n g e of
Java versions.

JBuilder comes with JDK 1.2 but it is designed to suppor t devel‑
opment for a range of different JDK versions. I currently makemore
useof JDK 1.1than the JDK 1.2 that ships wi th JBuilder. This means
that one of the first things I did was to switch to IBM’sWindows JDK
1.1.7b wi th Swing-1.1.1-betal (I happened to have these installed on
the PC I used for JBu i lde r ) . This was wonderfully uneventful: it was
obvious how to do this. It worked first t ime and I didn’t encounter
any problems.

Forany version of Java and/or associated packages you can define
a‘JDK’ within JBuilder - supply a JDK, specify the search paths, and
it is done. Havingdefined a JDK, JBuilder remembers the paths asso‑
ciated with it. It alsoallows you to specify the default JDK for new pro‑
jects, set different JDKs for different projects, or to change the JDK
being used for a particular project.

Borlandmissed an opportuni ty here - the name is taken from the
JDK and duplicate names are no t allowed ( I ' d l ike to set up one JDK
to be ‘IBM’s JDK 1.1.7bwith Swing-1.1’ and another to be ‘IBM’s JDK
1.1.7b with Swing-1.1.1-betal’). Admittedly, it is possible to select the
libraries for each project,but the abil i ty to define standard configu‑
rationsand switch between them would benice.

The needto support a range of development and deployment envi‑
ronments isn’t l ikely to change in the near future. JBuilder’s support
for this is a lot more maintainable than the batch files I’ve currently
go t set up to manage a range of Java environments.

What's in JBuilder?
The exact complement of features varies according to the edition of
JBuilder (Standard, Professional, or Enterprise). As I’ve on ly seen
the top-of-range variant I don’t have detailed knowledge of the oth‑
ers ‐ I t rust that they are s im i la r, wi th some features unavailable.
Where Borland’s documentation or adver t i s ing identifies which
variants contain a feature I ’ l l mention i t , otherwise caveat emptor
( see a feature matr ix at http://www.borland.com/jbuilder/product‑
info/feamatrix/).

Figure2 - The source editor (open on the SwingSet demo project).
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J B U I L D E R  3

As one would expect f rom an IDE, there is an integrated source
browser/editor, a GUIdesign tool, a Beandesigntool, a debugger, and
aconjuration of wizards. I ’ l lcover each of these in more detail below.
B u t first a quick tour of features that are worth a mention, but that I
don’t have space to cover in detail.

ObjectSpace’s excellent JGL container and algorithm l ibrary is
included. A l t h o u g h t h i s is f ree ly available f rom the In te rne t
(http://www.objectspace.com), i ts inclusion is useful as it contains
powerful tools that reduce the need to reinvent wheels. Sadly, Sun
appearsto have sufferedan attack of ‘not invented here’ andproduced
its o w n containers package in Java 2 instead of adopt ing the JGL
l ibrary into the standard. I fear that JGL, despite i ts merits, w i l l be
swept aside by the marketing force of ‘free andfrom Sun’.

Borland has developeda collection of complementary packages
that extend the support for database access and display beyond that
provided by the standard JDBC and Swinglibraries. The levelof sup‑
por t varies between the Enterprise,Professional,and Standard vari‑
ants: at the higher levels, it contains classes such as ‘data aware’
extensions to Swinganddata access components that provide the sup‑
por t these require.

In the Professionaland Enterprise editions are the InfoBasedata‑
base server and a ‘companion tools’ CD of third-party software. This
is acompendium of ‘ l i te’ versions, t r i a l versions, and
freely licensed software ‐ do read the licence conditions
of any you choose to use. ( I f your ‘companion tools’ CD
has a roo t d i rec tory overwritten w i th the installation
directories of a l l of these products and consequently
doesn’t work, don’t w o r r y ; Borland has identified the
problem and is shipping replacement CDs on receipt of
registration details.)

The PVCS version control is in tegrated in to
JBuilder Enterprise. PVCS is a workmanlike product
that has an established reputation ‐ it does the job. If
you are look ing for ‘everything in one box’, then this
wi l l probably meet y o u r version control needs. For me
(andm a n y others) i ts inclusion is an irrelevance: the whole point of
version control software is that it is boringly reliable and stable over
time. I already use Visual SourceSafe at work and RCS at home and
am not going to switch.

In JBuilder Enterprise,there is a PureJava database engine, Data‑
Store. This m a y be embedded directly into an application, either to
remove dependencies on an external database engine or to cache
result sets. This all goes beyond the data access requirements of the
type of applicationI dealwith in Java, soI ’mnot qualified to comment
on the usefulness of these components in a production environment.

Figure 3-T h e help system.
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- J A V A U N D E R A N A L Y S I S F E A T U R E

Figure 4 - T h e GUI design tool.

Something I intend to experiment wi th is the VisiBroker Object
Request Broker for Java 3.3 (only in the Enterprise edi t ion) . The
Enterprisebox also containedC++ Builder version 3 (version4 is cur‑
ren t ) , but this isn’t mentioned in any JBuilder documentation that I
have found.

Source browsing
When I ’ m developing so f tware , the three tools I use
most are a wordprocessor, an OOAD package, anda
source editor. Of these, the IDE o n l y contains the
source browser/editor. Consequently this is the p a r t of
the user interface I expect to interact w i th most and
therefore the most important. (Well, i t would be, except
that h a v i n g a decent editor is so important to me that
I have abandoned the rather weak offer ings provided
in various IDEs.)

The editor in JBuilder provides the basic function‑
ality, although I don’t l ike any of the supplied key-bind‑
i n g s and there doesn’t seem to be a w a y to set up

alternatives. For example, most of the products I use w i l l indent
(unindent) blocks of lines using tab (shif t- tab) - a common act iv i ty,
w i th a singleaction. In JBuilder, th is is an awkward double action:
Ctr l+K-I (Ctrl+K-U). The auto-indent feature is also fa i r l y p r im i ‑
tive, tak ing no account of the language (one has to unindent before
entering a closing brace). And I find the mult iple-file text search
facil i t ies somewhat l imi ted (eg you are shown the files con ta in ing
ma tch ing lines, not the lines themselves).

This wouldn’t bother me if it were simply a matter of switching
away from JBuilder to an external editor. However, Borland has had
a long-standing policy in IDEs of compi l ing d i rec t l y f rom the edit
buffer and only touching the disk on an explicit save. (Clearly many
people have far more fai th in the stabil ity of Windows as a develop‑
ment environment than I have.) The result of this philosophy is that
JBuilder doesn’t have the option of automatically saving files when
it loses focus ‐ something that I find avoids accidents. At least it does
automatically reloadfiles that have been modified external ly.

On the plus side there are usefulbrowser-panes for selecting the
source fi le wi th in the project ( o r among the open files, or w i th in
the d i rec to ry ) and the class member wi th in the current file. How‑
ever, these browsing facil it ies fa l l short of the class browser func‑
t ional i ty I’ve seen in some tools. Hav ing selected the current file,
it is possible to switch from the text editor to the GUI design tool,
the bean design tool, or the documentation tool. These replace the
text editor pane.
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GUI design tool
At fi r s t s igh t th is looks l i ke a serviceable, but unexci t ing GU I
builder, bu t it real ly disappointed me onceI started t r y i ng to use
i t . There are three problem areas: it is buggy, the code it generates
is poor ly designed, and (possibly as a consequence of the previous
i tem) it does not permit effective use of the event ‘listener’ idiom
that has supported Java event handling since the early day of JDK
aa

Tencountered one of the most obvious problems when I created
a panelw i th a few buttonson i t , switched to the source pane (part ly
to see what code was being generated), andmade a few code layout
changes. Then I switched back to the design pane, only to see a
blank grey rectangle where my panel had been! I t was some time
later before I discovered that by r ight -c l ick ing and selecting the
current ‘look and feel’ that the panel could be restored to visibil‑
i t y. Generally, I found it ve ry intolerant of code changes: less so
than the first versions of Visual Café and VisualAge for Java that
I used a couple of years ago ‐-and JBuilder is at version 3.

I guess I should know better than to look at automatically-gen‑
erated code; it always gives me an uneasy feeling. The code gener‑
ated by JBuilder ’s GUI designtool is no exception. In the or ig ina l
JDK 1.0 it was necessary to subclass dialogs and other windows in
order to handle events, but th is was fixed long ago in JDK 1.1. In
addition, the content and layout of a dialog shouldbe controlled by
i ts state, not by its taxonomy. For example, one can (and, in most
circumstances, should) create a J D i a l o g and specify
its contents, layout, and the actions it can invoke with‑
out creat ing an additional class. This increased flexi‑
b i l i t y is no t reflected in the generated code; a l though
it uses the syntax of the revised event model, it has
stuck w i t h the old design. For example, a class M y D i ‑
a l o g w i l l be derived from J D i a l o g , and anonymous
local classes ( o r optionally, named classes) wi l l beused
to forward UI events to member functions of tha t
M y D i a l o g .

I was expect ing to be able to use the GUI design tool
to at tach UI events to methods on a n y accessible
objects ‐ the motivation behind the change to the Java
event model was to support th is (because the or ig ina l approach
becomes unbearably c lunky ) . In fact, this fac i l i t y is so desirable
that IBMeven engineered it on top of the 1.0event model in the first
release of VisualAge. If I BM was supporting this two years ago in
the face of resistance from both the language as then defined and
the old event model, then surely Borland ought to have caught up
by now! Int roducing the unnecessary M y D i a l o g class, and r o u t i n g
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Figure 6 - Select ing a JDK for a project.

a l l messages to i t , seriously impacts the coupling of the resultant
code a s M y D i a l o g needs t o ‘know’ about a l l the messages and al l
the sinks (although the code you wri te within it may forward again
to a sink, redirector, or broadcast object).

Man y GUI design tools lack proper support for internationali‑
sation and localisationand JBuilder is no exception. The standard
Java l ib ra ry provides support for ‘resource bundles’ that are man‑
agedaccording to the current ‘locale’. Tex t strings used in the user
interface should be held in resourcebundles. JBui lder takes the

less flexible approach of hard coding the str ings in to
the generated code. Admi t ted ly, there is a separate
Resource Strings Wizard available to update classes to
use resources in place of hard coded s t r i ngs , bu t i t
seems a shame that this approach isn’t integrated into
the design tool. ( To ensure consistency, the Resource
S t r i n g s Wizard usua l l y needs t o be re-run after any
rework ing of the design.)

JavaBeans
One of the many technologies in the Java fami ly is that
of ‘JavaBeans’. This standardises the way in whichJava
components are bu i l t and combined. At one level, it i s a

set of criteria that a class must meet before it is considered a Jav‑
aBean ( i t is usually a class ‐ it is possible to use two classes to make
a JavaBean). At another level, it is away of ensuring that compo‑
nents f rom different suppliers can be used in the same systemand
can bemanipulated by any component assembly tool.

The JBuilder browser includes a class design tool that automates
achieving conformance to the JavaBean specification by generating
the ‘boilerplate code’ requiredby the standard. This is fine, but when
it comes to support for usingJavaBeans things are not sowonderful.
Some JavaBeans are graphical components and can be handled to
some extent in the GUI design tool, although the limitation imposed
by directing a l l event notifications to the container is a pain. Other
JavaBeans are non-graphicaland the support for assembling these is
even more limited.

In JBuilder Enterprise, there is a wizard that creates Enterprise
JavaBeans (EJBs). These conform both to the JavaBeans specifica‑
t ion and to a number of additional criteria (such as supportingthe
creation of proxies) that allow them to bedeployed in a distributed
environment. Don’t assume that this is only for vast applications
runn ing on networks of computers - the ‘distribution’ may only be
between different processes on the same machine.This use of Java
goes beyond my area of expertise, so I can’t comment on the effec‑
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tiveness of th is tool beyond the fact that I could quickly create a test
p r o g r a m that r a n successfully wi thout tak ing time to learn the
detail of the EJB specification. (Clearly wizards are no substitute
for knowledge, and in a product ion environment I ’d wan t at least
one team member to understand what is going on ‐ but it is defi‑
nitely easier to start from a working model.)

Debugger
It is hard to get excited about debuggers in general ( i n t ruth, I don’t
use them much),and it is hard to get excited about this part icular
one. The basic functions (breakpoints, thread status, and so fo r th )
are a l l supported. One disappointment to me is that a favourite tech‑
nique o f mine - directly i nvok ing a debug method, d u m p S t a t u s o r

c h e c k I n v a r i a n t s , f r om the debugger - isn ’ t supported. Basic
expressions can be evaluated, but expressions that invoke method
calls lead to the sl ight ly mysterious error: ‘Not supported: remote
method call’.

The debugger worked quite happ i l y w i th both the
supplied J D K and wi th the IBM 1.1.7bJDK that I added.
However, it does n o t support JDK versions that are
p r i o r to 1.1.5.

Since it is possible to have several projects open
simultaneously, it is possible to s ta r t mul t ip le debug
sessions. Natura l ly, each project may be usinga differ‑
ent JDK, so wi tha b i t o f fidd l ing about one can debug
the same code side-by-side under different JDKs to
check for differences.

Another use for mult iple debug sessions is to debug
both the client and server of a local ly ‘distributed’ appli‑
cation. In the Enterpriseedition there is a faci l i ty for ‘remotedebug‑
ging’ on any target platform that has a reasonably recent JDK version
(I didn’t have the opportunity to t r y this).

To facilitate the development and testing of servlets in JBuilder
Enterprise, Borlandhas incorporatedSun’s free Java Web Server (this
is available at http://java.sun.com/products/). Usinga Java-based web
server allows servlets to bedebugged by runn ingthe server under the
debugger. ( B y forc ing th is web server to use a non-standard p o r t
address, I persuaded it to r u n alongside my normalApache web server
as a test environment.)

A conjuration of wizards
For m a n y routine tasks there are wizards. One that I real ly liked
was the Packag ing Wizard. Th i s takes a project , examines the

Figure 7- Runningthe chess server example under J D K 1.2 and the
chess viewer client under J D K 1.1.7b.
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dependencies on l i b r a r y classes, and constructs a tree showing the
packages required for the project to r u n . The nodes in this tree can
then be checked for inclusion in the j a r archive in which the pro‑
ject ships. (No excuse n o w for forgett ing that u t i l i t y l i b ra r y used
once in some dusty corner of the program.) This wizard is found in
al l three variants.

I was rather hoping that the Javadoc Wizard would bea tool to aid
in the generation of ‘doc comments’ that are consistent w i th the code.
But i t isn’t. I t i s s imply a shell around j a v a d o c , giving a GUI version
of the command l ine switches.

JBuilder En te rp r i se has an ‘appl icat ion generator ’ that auto‑
mates the separationof a server application engine and a client user
interface. This suppor ts three opt ions fo r communication: v ia
Corba, v ia Java RMI (Remote Method Invocat ion), and by HTML.
The last option may use JavaScript and requires Netscape4 or Inter ‑
net Explorer 4 on the client.

There is a variety of wizards for generating the skele‑
ton code for applets, servlets, applications, frames, pan‑
els, etc. These generate a couple of basic classes (and
possibly a web page for an applet to bedisplayed i n )and
load them into the edit/design tool. The number of wiz‑
ards available increases f rom JBuilder Standard
through Professional to Enterprise, but many of them
are not mentioned in the literature.

The bo t tom line
There are quite a lot of things about JBuilder 3 that I
l ike. A n d there are quite a few that I dislike. M a n y of
the th ings I dislike also apply to the competition. For

example, I ’ve never used an IDE in which I ’ve l iked the editor. (Pro‑
grammers seem to divide into two camps, those that use whatever
is in the IDE, and those that use a more powerful external editor
such as Emacs, CodeWright, or SlickEdit. You w i l l know y o u r own
preferences.)

Furthermore, I tend not to develop much code for the areas cov‑
ered by the code generat ion wizards - and when I do I wan t i t to fi t
w i th the architecture of the appl icat ion ra the r than the other way
around. Here, the event-handling model adopted by the GUI design
tool, and the omission of a tool for ‘ w i r i n g up ’ non-visual Java‑
Beans, l imits the usefulness of JBuilder. The systems I work on are
ma in l y processing w i t h a b i t of UI and data access on the edges.
M a n y systems are main ly UI and data access wi tha l i t t le process‑
i n g in the middle. If y o u r work falls in to the latter category, then
JBuilder wi l l have more to offer in this area.

I guess the bottom line is that JBuilder provides support for a lot
of technologies and activities and that if you w a n t to do something
basic in oneof these areas then the suppor t w i l l behelpful. But while
JBuilder is a ‘Jackof al l trades’ it doesn’t aspireto being a master in
those that matter most to me. a

Alan Griffiths worksfor Experiandoing object-oriented design and
w r i t i n g C++. Healso chairs theAssociation of Cand C++ Users
(ACCU) andplays at wr i t ing Java. His website is at
http://www.octopull.demon.co.uk and his emailaddress is
alan@octopull.demon.co.uk. F o r informationabout theACCUsee
http://www.accu.orgor email info@accu.org.

JBuilder 3Enterprisehas an estimatedstreetprice (ESP)of £1,699,
JBuilder 3Professionalhas anESPof £499, andJBuilder 3Standard
has an ESPof £84.
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Mutek BugTrapper
v2.0 ‐ reversing

expectations
For debugging,jus t how much information can y o u extract f rom

non-debug versions of executable files? Dave Jewell

probably shouldn’t beshowingmy age bymentioningthis, but Ican
st i l l remember what a th r i l l i t was whenI first go t my hands o n a

copy of SYMDEB. T h i s , in case you ’ re wonder ing, is asomewhat
enhanced version of Microsoft’s fi rs t debugging too l , which ‐ appro‑
priately enough ‐-was simply namedDEBUG. Bothof these command
line tools were routinely used by thousands of DOS programmers to
debug their applications wh i ch , asoften asn o t , were written in assem‑
bler. Funni ly enough, DEBUGsti l l exists in the forthcomingWindows
2000 operating system...

Why wasI soexcited by the arrival of SYMDEB? As the name sug‑
gests, it was the first DOS debugging tool that allowed you to view
symbolic info dur inga debugging session. It waspossible to feed y o u r
executable to SYMDEB alongwitha special s y m file and ‐ hey presto
‐ there were al l your function names interspersed throughout y o u r
disassembled code. Deep, deep joy. . .

Well, times havemovedon somewhat since those heady days. Debug‑
ging tools are a great dealmore sophisticated than they were then, and
with modern operating systems and applications, they certainly need
to be! This article comes to you courtesy of a shiny new copy of Office
2000 runningona beta version of Windows 2000, runn ingonmy brand
new Dell Pentium II I . Everyth ingworked fine until I installed Visual
Studio 6 onto this machine, whereupon m a n y weird and wonderful
things started happening. I ' l l spare you the gruesome details and, in
fairness to Microsoft , there are some known issues relat ing to instal‑
lation of VS6 onto a Windows 2000 system. But most developers would
probably agree that Microsoft’s quality control is no better than any‑
body else’s, and that’s putt ing things ascharitably as possible.

BugTrapper to the rescue. . .
Be that as it may, there’s a possibi l i ty that buggy Microsoft software
could end up being, if not actually a th ing of the past, at least a some‑
what lesserproblem in the future. The knight in shin ingarmour is Bug‑
Trapper, an innovative debugging tool created by an Israeli company
called MuTek. I mention Microsoft in this context because Microsoft
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believes it is more than y o u ma y think.

has apparently licensedBugTrapper for use by their own developers ‑
h igh praise for MuTek and hopefully, good news for us all...

According to various press releases that appeared in early Apr i l ,
BugTrapper has been licensed to something l ike 100 internal devel‑
oper ‘seats’ p r ima r i l y i n the Out look , Office , and Internet Explorer
groups. By the end of the year, they plan to be using BugTrapper in
al l development departments.

What exactly is BugTrapper, and why is even Microsoft fa l l ing over
itself to use it? In the words of David E r b , amanager in Microsoft’s
Internal Tools Group, ‘BugTrapper increases ou r product iv i ty by
allowing us to locate and fix software bugs ‐ especially tr icky, hard‑
to-reproduce bugs - in a substantially reduced timeframe.’ At heart,
i t ’s a clever u t i l i t y that logs every th ing happening ins ide an exe‑
cutable so that ‐ after a bug has occurred - the developer is able to
study the log anddetermine where ( a n d h o w ) things went w rong . By
itself, this doesn’t sound especially revolutionary, especially bear ing
in mind that there arevarious other utilities that wi l l doa similar job.
But what sets BugTrapper apar t is i ts ab i l i t y to work w i t h the non‑
debug versions of executable files, and even to provide useful infor‑
mation from a customer site in the field.

Let’s start w i th a simple (though sl ight ly cheeky) example. As you
no doubt realiseby n o w , I ’ma fi rm fan of Delphi, and I ’malways peek‑
i n g under the hood to see how things work. Delphi’s Object Pascal
compiler is contained in aDLL that’s separate from the IDE ‐-this DLL
is called Dcc32 .DLL . Wouldn’t i t be interest ing to watch how the IDE
is communicat ingwi th the pc .D L L as you perform various oper‑
ations in the IDE?Well ,BugTrapper lets us doj u s t that. I f you loadup
the BugTrapper program,you ' l l be asked for the namesof one or more
executables to include in the debug session. I s imply specified the
name of my Delphi 3 IDE, whereupon BugTrapper scanned the EXE
file and built a l is t of a l l the DLLs that are statically referenced from
the executable.

Note: Obviously, BugTrapper wi l l alsowork with dynamical ly ref‑
erenced items ( in other words, using L o a d L i b r a r y and G e t P r o cAd ‑
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d r e s s to specify external DLL routines at runt ime) , but i f y o u want
to do this, y ou have to manually add the appropriate dynamic l i nk
l ibrary to the l ist of statically-linked DLLs.

Forevery referencedDLL,you can selectively enable or disable the
entire DLL ,or enable and disable individual calls wi th in that DLL. I
told BugTrapper to logal l calls to Dcc32 . DLL ,aswell as DFWEDIT . D L L

( the Borland editor ke rne l ) and DFWKBD. D L L (Bor land’s keyboard
macro processor). Everythingelsewas to be ignored. Havingtold Bug‑
Trapper what I was interested in , I then started execution of Delphi
from BugTrapper. The result of a l l this is shown in Figure 1, where
you can see the call log that was produced.

As y o u can see, BugTrapper lists each call made to the three DLLs
of interest,giv ing the nameof the calledfunction in each case - that’s
quite impressivewhen you remember that ( i n this case) no debugging
information is available to BugTrapper and that both the Delphi IDE
and the various DLLs are a l l optimised, release executables. You’ll
also notice from Figure 1 that BugTrapper has figured out that there
are three different threads within the Delphi IDE,and has sorted the
various DLL calls on a per-thread basis. BugTrapper is ful ly compat‑
iblewithmulti-threadedapplications,andwi l l keep track of any child
processes that have been spawned by the initial process.

How is this magic achieved? In the somewhat contrived example
that I’vegiven above,a l l the calls were DLL-basedcalls. Consequently,
i t ’sno tdifficult to imaginehow these calls could betrappedwith only
minor changes to the in-memory executable image. As you’re proba‑
b ly aware, Win32 executables are l inked in such a way that a l l static
calls to a DLL are vectored through a j ump table of addresses. This
j ump table is fixed up at load-time by the Windows executable loader
before the program actually starts executing. By getting in on the act
and patching this table, i t wouldn’t be difficult to a r r a nge for Bug‑
Trapper to get control as appropriate. Dynamic DLL calls (v ia Load ‑
L i b r a r y and Ge t P r o c A d d r e s s ) are more problematic, bu t b y
t rappingthe actual calls to these two API routines and return ing the
address of a special stub rout ine rather than the address of the
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requestedDLL routine, it’s again possible to get control at the appro‑
priate time. Old-t ime MS-DOS ‘TSR’ developers w i l l understand
exactly the sort of tr ickery that I ’m talking about here!

Bring on the .PDBs...
Al l well and good, but BugTrapper’s proprietary call-hooking tech‑
nology (about which MuTek is understandably say ing very l i t t l e ! )
really gets clever when i t comes time to debug internal calls wi th in
the executable. How does BugTrapper manage to do this without
extensively massaging the in-memory executable? I ’m afraid you’ve
got me there. You'l l jus t have to ask MuTek...

In order to provide this level of detail, you need to give BugTrap‑
per some debugging information to chewon. You’ll havenoticedfrom
Figure 1 that BugTrapperdidn’t provideany parameter information
for the various DLL calls made, which is understandable given the
total lack of debugging information. However, it ’sworth point ingout
that BugTrapper includes built-in support for many of the standard
Windows DLLs, and w i l l automatically provide the correct runtime
parameter information as par t of the execution log, regardless of
whether or not you're actually usingdebug versions of these files.

Be that as it may, BugTrapper is pr imar i ly a C++ developer’s tool,
and is designed to be used with Visual C++ 4.1 or higher. Assuming
you’re a seasoned Visual C++ developer, you ’ l l know a l l about p p B

(ProgramDatabase) files, which are the modern day replacement for
the s y m files I mentioned previously. I f you’re generat ing aDebug
build of your application, then Visual C++ wi l l spi t out a P p p file by
default. However, it is possible to generate the equivalent debug infor‑
mationaspar t of the shipped executable for Releasebuilds of an appli‑
cation,and the slim, 104-pageBugTrapper User’sGuide explains how
to do this - it ’s p r imar i l y a matter o f sett ing a few options on the
C/C++ andL ink tabs of the Project Settings dialog.

Armed with the necessary debug information ( o r an executable
containing this informat ion), you can now feast y o u r eyes u p o n Fig‑
ure2.This is a ratherdazzlingdemonstration of the levelof detail that
BugTrapper can display when debug information is available. On the
left-hand side, you can see the top-level fil ter tree pane. This pane is
also availablewi th no debug information (as in my Delphi IDE ‘peek‑
ing’ example) but it w i l l only list the various executables and DLLs,
together wi th all the routines exported from each DLL.

With the p p s file available, you' l l see that it ’s possible to expand
each executable in order to show the various source and header files
that were used tobu i ldi t .You can then ‘dr i l l down’ (don’t ’ yajus t love
American techno-jargon?) to see the individualclassesdefinedwith in
each C++ file, and if you reach for your handy Black & Decker once
more, you' l l see the individual methods inside each class. At every
levelof the hierarchy, check boxes can beused to enable or disable log‑
ging of that par t of the code.

I f you select an individual methodor procedure (BugTrapper does
not insist upon the use of C++!),then you can view the sourcecode
of the method in the top-right hand pane. Here again, each individ‑
ual source code l ine of the method is ‘checked’ , and you can specify
which source code lines you're interested in . As with ( f o r example)
se t t i ng breakpoints in ord inary debuggers, y o u may notice that
checkboxes only appear beside source code lines that actually result
in executable code.

Finally, the bottom-right paneenables you to set up loggingof infor‑
mationrelatingto specific variables. If you’ve clicked some sourcecode
lines in a method, then this window wi l l displaya list of al l the vari‑
ables that are potentially in scope for those source lines, including the
intrinsic ‘this’ variable within the context of C++ methods. Further‑
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more, this window enables you to set up loggingof one or more global
variables. Because the MFC application framework has a large num‑
ber of associatedglobalvariables (and the less said about that, the bet‑
t e r ! ) MuTek divides up the l i s t of available global variables in an
alphabetic manner. For example, y o u check a small ‘P’ checkbox in
order to see all the global variables beginningwi th the letter P.

You w i l l notice that if you don’t select any source code lines in the
source pane, no variables w i l l bedisplayed in the variable pane. This
might in i t i a l l y seem odd but ‐ again‐ it’s important to remember that
this isn’t a conventional debugger, and we’re not setting up ‘watch‑
points’ on programvariables. Rather,we’re tagging executable source
code lines that (whenexecuted) w i l l result in entries in BugTrapper’s
logfile, and for each of those entries we’re indicating what variables
should have their values recorded at the same time.

Execution log
Figure3 shows what a BugTrapper execution l o glooks like, after run‑
ninga sessionwi th fu l l debugging informationavailable. As you step
through the various logged call entries in the left-handpane, you can
see the relevant source code,and the state of each variable that you’ve
asked to ‘watch’. In the case of C++ class variables such as ‘this’ and
others, y o u can expand the variable to see the value of individual
member fields within the class. Although it ’s not shown in Figure 3,
there’s also an option to displaythe time when a function is called,
and the time it r e t u r n s , making it possible to track down execution
bottlenecks in lengthy operations.

With the execution l o gvisible in BugTrapper, you can use the vari‑
ous navigationkeys to movebackwardsandforwards in the
‘recording’of your program’sexecution.If your application
is complex, you’ll often find yourself in a situation where
you think you might have located the problem but you’re
notsure,and wish to investigate other places in your code.
To cater for this eventuality, BugTrapper provides a book‑
mark faci l i ty whereby you can place a named bookmark
against a certainplace in the execution log,makingit very
easy to return to that point. If you do use bookmarks, Bug‑
Trapper places a wavingflag animation against that particular point in
the log, which is perhapsa little over the top ‐ especially if you end up
setting lots of bookmark positions.

Incidentally, if aprogramerror occurs while you're using BugTrap‑
per, tracing is automatically stopped and any function calls that didn’t
actually re turn ( ie they were handled by the exception mechanism
inside Windows) are highlighted in red. Additionally, you can view a
stack trace of the functions thatwere activeat the time of the crash. You

Figure 1 - T h i s is the sort of trace that y o u c a n get from BugTrapper
when you don't have access to any debug information.The jagged
b i tmap at the top left of the diagram indicates that | interrupted the
execution trace part w a y through.
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Figure2 - Here's the Trace Options dia log when work ing wi th ful l
debug information. As you can see,a ful l hierarchical view of the
project is provided, which g o e s r ight down to the level of individual
source code lines and local variables within each C++ method.

canmove backwardsandforwards through the stack of activefunctions
and ‐ for each function that’s ‘on the stack’ ‐ you can see the state of all
its localvariables. This wi l l work even if you didn’t specifically elect to
add those particularvariables to the trace log. Asyou can see, this facil‑
i t y alone makes it possible to quickly nail a pernicious bug.

Remote control debugging
Whatwe haven'tdiscussedsofar are remotedebuggingscenarios. I men‑
tioned at the outset that BugTrapperwil lwork with non-debugexecuta‑
bles, and it is capable of prov id ing diagnostic information from
applications that are out in the field. This is obviously very important;

particularly in those ‐ a l l toocommon situations ‐ where an
application works fine on your (thedeveloper’s)PC,butdies
a horrible death on the end-user’s machine.

In order to understand how remote debugging works,
let’s briefly introduce ourselves to some of the terminology
that MuTek itselfuses. What we’ve been lookingat up unt i l
now is anonlinetrace,an executable trace that’s createdwith
respect to a runn ingexecutable. BugTrapper also supports
the idea of an offline trace ‐ a trace file that’s created

remotely at the end-user’s site and subsequently usedby the developer
to analyse and locate problems with the application’s execution.

It should be obvious that we don’t want to supply end-users wi th
p rog ram executables that contain debuginformation; not only would
this vastly inflate the size of the program files, but it would make life
easier for hackers who want to fiddle around inside the innards of ou r
code. Consequently, the ppB-based scenario that we’ve examined up
un t i l n o w isn’t going to be appropriate.

Let’s suppose that some customer phones up and explains that if
he does X, Y, and Z, then he gets a GPF. This should (hopefully) sug‑
gest to you whereabouts in the code the problem m i g h t be occurr ing.
With BugTrapper r u n n i n g and the executable loaded, you first set up
trac ing options just as i f you were about to per form an online trace
on your ownmachine. In other words, set up which DLLs, source files,
classes, methods, etc, you wish to be traced. When you're happy wi th
the result, you can then generate a special T c I (Trace Control Infor‑
mat ion) file, which encapsulates a l l the options you’ve specified. The
TCT file is typically very small (muchsmaller than the program’s PDB

file would be). You post or email the T c I file to the customer along
wi th a special p rog ram called the BugTrapper Agent.This Agent i s a
small (approximately 440 K B ) standalone u t i l i t y that the end-users
r u n at their site. There, the Agent generates a L o c file that (back at
the ranch)can be usedby the developer to step through the execution
of the program’s code just as if the trace had been created locally.
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-  C L I E N T / S E R V E R
C O M P U T I N G I S D E A D

Wes a y - L O N G L I V E T H E W E B !

5 B U S I N E S S r e a s o n s t o 5 T E C H N I C A L r e a s o n s t o
m o v e y o u r a p p l i c a t i o n s t o m o v e y o u r a p p l i c a t i o n s t o
t h e W e b w i t h S y b a s e t o o l s . t h e W e b w i t h S y b a s e t o o l s .
1 . E x p a n d y o u r m a r k e t . 1 . P r o v e n t e c h n o l o g y ‐ n o t v a p o u r w a r e .

Moving your applications to web based computing In June, Sybase Enterprise Application Server
g ives them a new lease of life enabling access to them (EAServer) was awarded Best Application Server in the
from a wide range of next generation client devices Java Developer Journal Readers Choice Awards.
such as set top boxes, hand held computers and the 2. D e v e l o p in t h e l a n g u a g e of y o u r c h o i c e .

next generation of mobile phones. EAStudio enables developers to work in the language of
2. I n t e g r a t e w i t h e a s e . their choice ‐ Java, JavaScript, HTML, PowerBuilder/

Green field sites are very rare in IT today three-tier PowerScript or a combination of languages. Once
Web based applications are much easier to integrate deployed to EAServer ‐ components developed in any
with legacy applications. language are available across the enterprise.

3 . T h i s i s p r o v e n t e c h n o l o g y 3 . M u l t i p l e c o m p o n e n t m o d e l s s u p p o r t e d .
n o t v a p o u r w a r e . EAServer offers cross-client and cross-component
Three-tier Web based applications built with Sybase support for almost any type of distributed application ‑
technology are already in use at Deutche Bank, those based on CORBA, JavaBeans, Enterprise
Dresdener Bank and over 300 other companies. JavaBeans, PowerBuilder, and COM components, as well

4. R e d u c e d t i m e to m a r k e t = as C + + applications. EAServer providesa single point of
i n c r e a s e d m a r k e t s h a r e . integration for heterogeneous back office systems ‑
Using the three-tier web based architecture, extending your customer's business to the Web.
application development can b ecompleted i nweeks 4 . N o r - i n t r u s i v e t e c h n o l o g y .
rather than years ‐ time to market for new products Because of our commitment to openness and our
can be significantly reduced. strengths in database connectivity and application

5. F r e e d o m a n d i n d e p e n d e n c e f o r connectivity, Sybase technology enables your customers
y o u a n d y o u r c u s t o m e r s . to take business applications to the web without
Sybase technology is completely open and standards affecting existing systems ‐ stored procedures, CICS,
compliant, there is no proprietary lock here. Your SAP or MQ Series.
customers are free t ochoose the database standard, 5 . D e v e l o p i n g p e r s o n a l s k i l l s .
operating system and client access devices they like Sybase offers developers a wide range of training and

best and still buy your application. consultancy services to transition current skills into the
F R E E B U S I N E S S B R I E F I N G skills you will need i nthe next few years a sWeb based

- computing becomes the norm.If you would like to learn more about this offering and to wae ,
hear what independent industry experts have to say about
the future of application development then come to one of F R E E 30 D A Y T R A I L
our independent executive briefings which will be given by To learn more about Sybase Enterprise Application Studio

an Analyst from the Meta Group. and moving your application development to a three-tier
They will be held on 28 September, 14 October and web based environment, e-mail your details to:
2 2 October i nthe Sybase city office near Liverpool Street r o g e r @ c l a r i t y - d i s t r i b u t i o n . c o m

station in the heart of London Or if you have an immediate requirement ‐ just ask for a
To request a ticket send an e-mail to: FREE 30 day trial copy of Sybase’s award winning
roger@clarity-distribution.com EAStudio with full support.

CLARITYjm



The Agent ut i l i ty dumps trace information to the logfile when var‑
ious events occur:
e If and when the application crashes.
. When the Agent u t i l i t y i s exited.
e | When the application being traced exits.
e«| Whenever the user presses the Dump button in the Agent pro‑

gram’s window, which they m i g h t do whenever aberrant pro‑
g ram behaviour is observed.

Additionally, the end-user canuse a special ‘Dump By Timer ’ setting
to dump information from the Agent u t i l i t y to the log file at prede‑
termined intervals which range from once every 0.2 seconds to once
every day! The log file generated by Agent is conceptually arranged
asa r i n gbuffer, which means that once it gets ful l , the oldest data in
the buffer w i l l be replaced. MuTek does point out that system perfor‑
mancewi l l be adversely affected if you use timer-based dumping and
go for a very fast dump rate.

Agent wi l l even allow the end-user to trace the execution of mul‑
tiple versions of the same application at the same time! As seasoned
developers w i l l no doubt appreciate, many weird bugs only show up
in unusual circumstances, and if your end-user complains that run ‑
n ing three instances of you r application makes everyth ing go pear‑
shaped, you can st i l l use Agent to retrieve useful trace information,
wi th each separate process appearing asa distinct pa r t of the log.

The end-user can optionally insert comments into the
log file, and BugTrapper includesa ut i l i t y for converting
t c I files to and from text files in order to facilitate edit‑
i ng , the idea being that - if you’re mak i n g very m ino r
changesto an executable ‐ you can tweak a given Tc T file
rather than generating a new one from scratch.

BugTrapper includesa system informationdialog that
provides such information asprocessor type, number of
processors, display resolut ion, installed RAM , virtual
RAM, the version of Windows (although it erroneously reports Win‑
dows 98asWindows 95), environment variables, anda list of a l l the
logicaldrives, together with their filesystem types, capacities, and the
amount of free disk space for each. In addit ion, it contains version
information on the different Microsoft DLLs that are referenced by
the software being traced ‐ this is particularly important when deal‑
i n gwith (for example) the multitudinous versions of COMCTL32 . D L L
that are out in the field.

If you’re performing an online trace, then this relates to the PC in
front of you. With anoffline trace, the system informationrelates to the
remotesystemwheretheexecutionlogwas created‐a very nicefeature.

Figure 3 - T h e resu l t i ng execution trace gives a detai led ‘ fl i gh t
recorder’ v iew of what 's happening inside your application. At any
point, you can step backwards and forwards through the program
execution, examining the state of any local and global variables that
you've elected to examine.
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Figure4 - BugTrapperAgen t is a small, distributable u t i l i t y that’s
supplied to end-users. Used in conjunct ion w i t h a .TCI file and the
executable being debugged, it can produce a .LOG file tha t - back
at the developer's s i te ‐ provides the same detailed debugging infor‑
mat ion as if the program had been executed locally.

Time w i l l te l l
A couple of years back, I wrote a generic user-survey programfor amag‑
azinethat hasappearedon countless coverdisksandbeenusedto gather
end-user data from tens of thousands of readers. As luck would have i t ,
just the other day I receivedan email from an iratereaderwhowas com‑
plainingthat theprogram immediately keeledoveron hismachine.This

programwaswritten in Delphiand(asyoumayknow)Del‑
ph i stores individual forms asresources wi th in the exe‑
cutable. Apparently, whenever this chap tried to r un the
program, it instantly raiseda ‘ResourceNot Found’ excep‑
tion, complainingthat the neededform resourcewasn’t pre‑
sent. That same month, the program had been distributed
on a cover CD received by numerous others, and this was
the only person who had a problem! It should gowithout
saying that I didn’t believe for one moment that the miss‑

ingform resourcehad fallen off this one CD! Rather, the error points to
some sort of subtle incompatibility betweenmy Delphi application and
that particular user’sWindows installation. Butwhat?

Alas, BugTrapper doesn’t currently suppor t Delphi, but if it did,
you can rest assured that I ’d be sending a T C I file and a copy of the
Agent u t i l i t y to the user in question! (Incidentally, if you’re worried
about your end-user getting to gr ips w i t h Agent, MuTek encourages
you to photocopy chapter 4 of the manual , which specifically relates
to the care and feeding of Agent). I ’m t r y i ng to coax MuTek into pro‑
ducing a Delphi version, but time wi l l tell...

The exact price you pay w i l l depend on whether or not you want
the ab i l i t y to debug applications at user locat ions; if y ou do, Bug‑
Trapper can be quite expensive, but then again, if the client wi th the
intractable problem lives in Tibet, investing in a copy of BugTrapper
may be preferable to the prospect of an on-site visit! a

DaveJewell is afreelanceconsultant, programmer, and technical
author specialising in low-levelsystemsprogramming under
Windows andDOS. He is the author of InstantDelphipublished by
Wrox Press. You can contact Daveat djewell@cix.compulink.co.uk.

Thanks to SystemSciencefor providing the review copy. Bug Trapper
is distributed bySystem Science, Dextera Software, and Grey Matter
(see http://www.systemscience.co.uk, http://www.dexterasoft.com,
andhttp://www.greymatter.co.uk). Pricesstartfrom£425for
BugTrapper Litegoing up to £2,145for the remotedebugging version
andunlimited licence to distribute BugTrapperAgent a long with
your product. TheMuTek website is at http://www.mutek.com.
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system integration not
The wor ld of programming is changing; increasingly work involves the integrat ion and

combination of exist ing resources.Peter Collinson looks at the important role languages

such as Tc l can play.

At I write, I’vejust returned from the 25th UsenixConference. Usenix,
an organisation for Unix users and developers, has been going for

some 20years and manages to keep re-inventing itself. The conference
was held in Monterey, Cal i fornia, where it was unseasonably cold. I
always feel cheatedwhenI step o f f the plane and it’sa few degrees colder
than the bottom right hand corner of England,whereI live.

JohnOusterhout,who is now theCEOof a company called Scriptics,
gave the keynote talk at the conference. Previously, he worked for Sun,
andbefore that wasa professor at the University of California,Berkeley
where he inventedtheTool Control Language(Tcl)asan academic exer‑
cise.The successof Tcl hassurprisedhim‐ hewasmoreconcernedwith
operating systemdesign while at Berkeley (and not Unix, I should say).
Tcl br ings us back fu l l circle: Ousterhout started Scriptics to promote
Tcl. Scriptics is one of the new wave of software companies based on
Open Source, in this case, of course, Tcl and its GUI toolkit Tk.

I did an article about Tcl and Tk some years back (Tc l /Tk , EXE,
November 1993) just at the point where it was aiming for portability,
migrat ing from the Unix plat form onto Windows. (More Tcl coverage
has appeared in the Ma r c h 1996, A p r i l 1997, and November 1998
issues.) I’ve always likedTcl , althoughI refuse to follow the author’s
practice of cal l ing it tickle. The language is often described as ‘Forth
done right ’ . One of i ts characteristics is simplicity; it’s an easy lan‑
guage to read, understand what is happening, and make that t i n y
change in the script that you need. I contrast this wi th Perl, where I
think that the entry level is high ‐-you need to knowa lot before y ou
are confident that any change that you make is safe.

Ousterhout’s keynote was interest ing. He started from the the‑
sis that a considerable amount of software development these days
is actually integrat ionof extant software. Few people si t down wi th
an empty screen and create an appl ica t ion f rom scratch; a lo t o f
new work is bu i l t f rom exist ing resources, adapting them to some
current need. Most work today involves comb in ing access to dif‑
ferent applications, data sources and sinks, and uses stock com‑
ponents and protocols.

Connect ing to internals
Weare in the midst of qu i te a shif t in how things are being
programmed. Of cou r s e , the Web is d r i v inga lo t of this
development. In the end, I am sure the Web w i l l encour‑
age al l companies to makesome par t of their internal databases vis‑
ible to the outside world. The Web has changed great ly in the last
two years as we travel down this path. Websites that were simply
product brochures have becomewebsites that sell products directly
to the end user. Cur ren t l y, sites that sell products are often main‑
tained separately f rom the internal databases used to r u n the busi‑
ness. The next obvious s t ep is to connect the internal database of
the business directly to the Web.
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In fact, my web company, Canterbury Web Services, has just com‑
pleted this step for the used-car sales of a local company, Barretts of
Canterbury. Barrettshasusedan integrateddatabasesystemto r u n its
business for several years, and this sys tem has been persuaded to gen‑
erate aCSV-formatreport containingused-car information.The report
is uploaded into a relational database, which in tu rn drives a website
that displays the latest used-cars that Barretts hason offer. The system
hashadconspicuous success; Barretts has sold a used-vehicle to some‑
onewho is l iv ing in the Caribbean and is mov ingback to the UK.

To me, the human interfaces to the used-car system feel ‘ r ight ’ .
Essentially,we haveplacedcontrol of the website into the handsof the
people who create the basic information. The sta ff that acquire the
used-cars inside the various Barretts sales departments enter vehicle
details into their own system, for their own internalbusiness reasons.
However, some of these details eventually appear on the Web. We’ve
handed the basic job of information creation to the people ‘ on the
ground’.As a side effect, the same information is used to derive the
pr in ted adverts that appear in the local papers.

Actually, not muchwork was neededto create the used-car system.
There’s a script that reads the CSV file and verifies its contents, the
information is then simply slapped intoa relational database,andwe
provide the publ ic wi th access to the used-car l ist over the Web.

GUls
TheWeb is not the only applicationarea that’s driving the shift towards
systems integration. Initially, Tcl became popular asa tool that would
provide graphical front-ends to extant Unix commands. Tcl’s Tk GUI
toolkit has beenported to Perland can nowbeusedfrom bothlanguages
~Tk has been, and still is,used to buildGUI front-ends to command line
utilities or to interface with subsystems where the pr imary method of
data changewasa text editor (like theUnixpassworddatabase). A prime
example of this trend is Brent Welch’s exmh program that provides a
graphicalMIME-compliantfront-end to theUnix-basedRandMH mail
system. More recently, L inux has contained several system-control
GUI applications that owe their existence to the Tk toolkit.

Again, the approach ‘feels’ r ight . In ma n y cases, the GUI is
front endingwhat is essentially a legacy application, in which
users havea personal investment. For example, I have years
of stored mail in my MH database, andI like the way that

the oldmai l is stored because it integrateswell with other Unix tools. I
don’t want to haveto change this, but l am happy to haveanew interface
to access the mailusingmouse clicks.

Also, I find there is a benefit to reta in ingthe old interface. I am sti l l
able to use the ‘old’ command lineMH mail readingcommands when I
am logging in from a t e l n e t or s s h session on the busy Internet.Using
l inuxconf t o performsome system managemen t task on L inux doesn’t
preclude the use of other edi t ing software should I wish to do so. The
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re-creation
abili ty to perform real tasks on the machine while us ing the
simplest form of connection is a win.

Commands that are invoked via the command line
interface allow easy automation via sc r ip t i ng lan‑
guages such as the Unix shell, Perl, or Tcl. Pure GUI
applications are often fine for one-off jobs, but rarely
scale easily. Have you tried using an off-the-shelf Win‑
dows tool for converting 1,000Jpegfiles into GIF format
or increasing the compression ratio on the Jpeg files to
reduce the i r size? I’ve tried. It ’s real ly slow and generally
dies. I’ve never succeeded in creating a really useful command
script from the ‘script ing tools’ bui l t into astandard Windows applica‑
tion. The OLE stuffdoesn’t seemto work well when you pu t it intoa loop.
Unix based command line tools can do this type of job with ease, you
essentially createa small integrationscript that combines the tools that
you needand that’s i t . And, of course, this ease of use is precisely why
these Unix tools have been ported into Windows.

I don’t want to give you the impressionthat script-basedGUI inter‑
faces always farm out the ‘hard’ things to other commands. This is
not the case. For example, the exmh mai l interface handles al l of its
own message composition and viewing. It ’s even got i ts own HTML
processor and so deals well (but slowly on my elderly machine) wi th
the current trend of sending mail in HTML.

The need for integrat ion
Ousterhout identified three other application areas that are pushing
the need for integration tools: embedded devices; the consolidation of
various computing systems withinone enterprise, for example the com‑
munication between different departments of a hospital; and finally,
component frameworks l ike COM, Corba,and EJB (Enterprise Java‑
Beans).These integration applications are not handled well by ‘tradi‑
tional’ programminglanguages.The problemfor integrators is nothow
tocreate algorithms anddata structures butto connect things together,
to coordinate activity, and provide customisation.

In tegrat ion often involves rap id and unpredictable evolution.
Requirements often change once the software is in place.The systems
need to adapt quick ly to changes in components that are perhaps
upgraded for internal needs without pay ing great attention to the
needs of the interconnectionsystem.

This integration is often programmed by what Ousterhout called
‘the less sophisticated programmer’, which should mean ‘the user’
real ly. However, a l l programming requires some level of ‘trained’
th ink ing ; programmers ca r r y arounda legacy of a l l the programs
they have wri t ten, anda his tory of ‘how to do things’. It’s easy to for‑
get the zillions of th ings we take for granted. After all, educators dis‑
covered in the 70s that programming is a ski l l and not everyoneis
good at i t . Even so, on some level, sophisticated programmerswill
always want to operate at a ‘less sophisticated’ levelbecause it reduces
the ‘needto know’. I l ike to integrate ‘black boxes’ together because I
don’t have to understandhow each box works to create the target sys‑
tem; I can just deal w i th the inputs and outputs of each section.

John Ousterhout’s view is that traditional system implementation
languages do not meet a l l these requirements very well. These lan‑
guages grew at a time when mostprograms were createdfrom scratch.
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They sprangoriginally from the need to replaceassembly languagepro‑
grammingby something that was easier to use, while mainta in ingthe
efficiency of assembler language code. The early system implementa‑
tion languages haveevolved to employ methodologiesthat are designed
to help the programmer eliminate mistakes in the program itself.

Traditional languages tend to becompiled into a binary form,
and most of the languages concentrate their checking at

compile-time. To help the compiler per form the checking
Dac effic ient ly, languages have acquired s t rong variable
ye typing, and requi re the predefinition of variables and

APIs. There is rare ly any runtime checking, so we are
re l iant on the programmer n o t to wr i te code that
causes an a r ray bound to over-step the mark or write

indirectly via a pointer to memory areas that should‑

®

>?b
d>

£ n’t be updated. The blue screen of death is a testament
to how often this confidence is misplaced.

The scr ipt ing solut ion
The solution to these problems is to use a scripting languagefor appli‑
cation integration. Scripting languages aredynamic because they are
interpreted ‐ a quick change to the script is a l l that is needed to mod‑
i f y applications in the field. And scripts can easily bechanged to han‑
dle unplanned growth.

In general, scripting languages are based on st r ing handlingor are
weakly typed. A l l variable values are held in str ings and conversions
betweennumeric values and str ings are made automatical ly depend‑
i n g on context. This simpl ifies programming and allows code to be
reused more easily.

Actually, Tcl is simpler in this respect than Perl. One of Perl's traps
for the unwary (a Pooh t r a p for Heffalumps) is that it tends to use its
operators to imply context for variable evaluation. If you wander into
Perlf rom beinga C programmer, i t can take some time for this notion
to sink in. For example:
$a = 1;
S b  =  " 1 " ;
i f ( $ a = = $ b ) {

p r i n t " y e s \ n " ;

}

i f ( $ a e q $ b ) {
p r i n t " y e s \ n " ;

}
When r u n , the program prints:
y e s
y e s

Weini t ia l ly define $ato bethe numeric value one, and $bto bethe
st r ing 1.Both tests succeed, the difference beingthat the first test does
a numeric comparison of the values of the variables, and the second
test executes a str ingcomparison of the variables. The tests are equiv‑
alent for numericvalues, but things can get less than useful if you use
the numeric comparison on a variable that contains an alphabetic
s t r ing value.

However, such a test would not work properly si lently; the pro‑
gram would not crash and burn. You may regard this as a bad th ing
( n o t h i n g i s t e l l i n g y o u that y o u r program i s i n c o r r e c t ) o r a good
t h i n g (your p rogram w i l l soldier on regardless). I find that I discover
these bugs when testing ‐ usually a test that you expect to succeed
under certain circumstances does not operate as planned. On bal‑
ance, the notion that the program should continue is a strong fea‑
ture of programming wi th scripts. I touched on the issues of e r ro r
handing in my December 1998 article for EXE (The a r t of errors). I
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was find ing wi th Perl that script ing languages tend to generate
fewer er rors than programming in C.

Another positive feature of scr ip t ing languages is their ab i l i ty to
supply sensible defaults at runtime. Ousterhout showed this wi th a
one-line Tk statement:
b u t t o n . b - t e x t H e l l o ! - f o n t cou r i e r \

-command { p u t s H e l l o }

This creates a pushbutton contain ing the text ‘Hello!’ in a courier
font. When pressed, the button runs a command, which in this case
prints the text ‘Hello’. He compared this single l ine to the 28lines of
C++ that is needed to generate the same button us ing MFC. I t ’s
shorter because there is l i t t le or no language ‘goo’ needed.And there
is abunchof defaults for the button that are establishedby Tk, includ‑
i ng the size of the button, the font, the size of the font, and soon.

Por tab i l i ty
Actually, when I tried Ousterhout’s or ig ina l example on my Unix
machine, I found that it d idn’ t work. It failed because the - f o n t para‑
meter was suppliedwith an argument that was incorrect on my X11
Window system. Sc r i p t i n g p r o g r am por tab i l i t y can be an issue
because the underlying APIs that they use to achieve certain effects
can vary from platform to platform. In some ways, this runs counter
to y o u r general expectations of portabil i ty of source.

Perl suffers greatlyfrom the problem of source compatibility. First,
the basic languagechanged betweenPerl4andPerl5.In my view, Perl5
isausable language,Perl4was not.However, it’snowhardto determine
what versionof Perlyouwi l l haveonany particularplatform.Forexam‑
ple,on BSD/OS,Perl5 is called pe r 15 and the p e r 1command runsPerl
4,becauseBSDIhas some sizeable legacy applications written in Perl4.
On my RedHat L inux box, the p e r l comman4d is Perl5, andPerl4 is not
available. (Hint: type p e r l -v if youareunsurewhat versionof Perlyou
have.) Tcl has tended to manage the proliferation of different versions
somewhatmoregracefully.

There are also problems with Perl’s libraries. It’s too easy to create
an application on onemachine, and arr ive at another machine to find
that some crucial libraries have not been installed. I get round this by
havingmy own library and importinganything that I need into i t . Perl
attempts to handle library versions sensibly. If the script is codedprop‑

erly, it can detect that the target machine has an old
: l ibrary version installed,soprogramscanbewritten that
: cope with the ongoingproblems of code development.
: However, if your product needs to installand runon

different platforms, then you may sleep better if you
ship the complete scripting languageversion with the

product. This is what EWS does with its Excite search engine.
When you install i t , you’l l find it installs a private version of Perl

designed to support the Excite infrastructurewith a knownbase.
When programming in a scr ipt ing language, you are often gen‑

erating a targeted system and cross-platform portability is not a prob‑
lem. Well, you think this is the case at design-time. I tend to program
defensively, putt ingconstants into variables at the top of the file so that
Icanchange them later. On the whole, you can create portable applica‑
tions in scripting languages, and create them so that they are perhaps
moreportable than an equivalent program in a traditional language.

Crit ics of scr ip ts
Scripting languages are mostly criticised because the programs r u n
moreslowly than the compiledbinariesfrom traditional languages.This
concernwas morevalid someyears ago.Machinespeedshaveincreased
dramatically ‐ computers today are 500 times faster than they were in
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the80s (althoughit canseemthat this speed increasehasnotbeenpassed
to the user in some circumstances). And they are loads cheaper. In the
50s and60s,machineswere perhaps 20times the annual salary of a pro‑
grammer, now they are 1/20thof a typical annual salary. The real trick
wi th scr ipt ing languages is to ensure that the computationally-expen‑
sive operations are done in an underlyingcomponent, either a
l ibrary or a standalone program.

It’s often said that it’s harder to find errors in scripts
becausethereare fewer compile-timechecks.Ousterhout
said that better runtime checking outweighed this. And,
as I’ve said above, scripting languages fail ‘safe’. I remain
somewhat unconvinced by these arguments. You have to ‘take a
view’ as the lawyers say. I’ve certainly spent several hours chasing
missingbrackets in bothPerlandTcl. Perl’scompileandcheck options
helpconsiderably in ensuring that youhavecreatedconsistent syntax.
But youcan stil l befooled into thinking that yourprogramworks, only
to find that i t dies at runt ime when fol lowing some specific path
through the code becauseyou'venot typed the nameof a routineprop‑
erly. You do need to test scr ipt ing language programs pretty exhaus‑
t ively to ensure that all the code paths havebeenused.

Finally,scripting languages are ‘hardto maintain’.The defence here
is that there is less code to read. Again, on balance, I find Tcl programs
much less frightening to change than Perl code. Maintenance usually
meanschangingsomething, andTcl encourages programmers to create
small well-defined modules that are easy to understand. Your ‘need to
know’ on thewholep rog ram is probably lesswithTcl than it is with Perl.

The future spl i t
I believe Ousterhout’s contention that there is a shift in the way that
programs arebeingwritten. I find myself w r i t i ngmore andmore inte‑
grat ion scripts for one th ing or another.His view is that scr ip t ing lan‑
guages are movingupscale. They were originally usedjust for small
applications and are now being found in larger and larger systems,
such asserver applications (particularly on the Web), software prod‑
ucts, and enterprise applications.

Scr ip t ing languages have improved dramatically over the years.
They’ve improved in facilities andexecution speed. For example, Tc l
nowuses similar byteencoding technology to that found in Java, both
to obtain compilable scripts and optimise inne r loops.

Ousterhout’s view was that the world of programmers is about to
split into ‘expert programmers’, who wi l l be responsible for generat‑
i ngthe components and baseapplications,and ‘domainexperts’, who
w i l l be responsible for integrat ing the parts together to create the
final applications and for prov id ing local customisation of the prod‑
ucts. The domain experts need not be particularly skilled program ‑
mers; they wi l l have the abi l i ty to work wi th the users and generate
the solutions that they need. I guess we shall see. a

Peter Collinson is a freelance consultant specialising in Unix. He can
bereachedelectronically at pc@hillside.co.uk, by phoneon 01227
761824, or on the Web at http://www.hillside.co.uk.
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Raising the standard (&
Francis Glassborow continues his look at reporting problems

w i t h the C + + Standard, and examines cross-casting.

aving decided that you have founda defect in the C++ Standard,
what should you do wi th it?
The first thing is to check that it has not already been reported. The

easiest way to do this is to v is i t ei ther http:/ /www.dkuug.dk/
jtcl/sc22/wg21/ or http://www.comeaucomputing.com/iso/ where you
w i l lfind complete listings of all issuesraised. Forconvenience, these are
separated into two lists: core andl ibrary.The lists include any proposed
resolution of an issue whereWG21 and J16 (the Standard committees
responsible for C++) have reached a tentative answer. If you are con‑
cerned about any such answer,please raisethe issue assoonaspossible
asyou would for reportingwhat you believe is an unreporteddefect.

Hav ingdecidedthat you have something to report, you need to for‑
mulate i t in terms that others can work with. Marshal l y o u r facts
according to the following guidelines:
1. Thesubmissionmustcontaina single DR(defect report)onone topic,
although it might involve more than one section of the C++ Standard.
The description must be clear enough so that it can be evaluated.
2. The submission must concern an error, inconsistency, ambiguity,
or omission in the Standard, or something similar. It must no t pro‑
pose a new feature or a substantial change in the language definition
or l ib rary interface.
8. The submission must refer specifically to the final published Stan‑
dard, not t o any previous draft version. See the FAQfor c o m p . s t d . c + +

(http://reality.sgi.com/austern_mti/std-c++/faqg.html) for information
on how you can get a copy of the standard.
4, The submission must identify relevant sections of the Standardby
section number and mnemonic designation. Paragraph numbers are
also helpful.

No particular format is required,as longasthe guidelines above are
followed. The submission should bep la in Ascii text, and the language
should be English. (Your written English need only beunderstandable.
DRswill notbe rejectedjust because of incorrect grammar or spelling.)

You are now ready to submit your possible DR. The simplest way is
to sendyour submissionto the Usenetnewsgroup comp . s t d . c + + (o r by
email to its moderators,std-c++@ncar.ucaredu) wi th ‘Defect Report’ as
the first two words of the subject line. Alternatively, you can send it to
me( i n amachine-readableform) for considerationbythe BSIC++ Panel
who wi l l submit it asa UK DR if they agree that it is a defect.

You m a y also submit it to the BSI C++ Panel if you wish to appeal
against a rejection by the moderators of c o m p . s t d . c + + . I hope this
wi l l be a ra re occurrence because we already have plenty of work to
do, but as the second largestNational Body (to the USA) in C++, the
UK has volunteered to act as a court of appeal.

Icanassure you that if you take thetrouble to submit apotentialDR,
wewi l lmakethe time to consider it andaddany necessaryrefinements.
You will get a response, but sometimes that may takea little time.

Casts revisited
Thave just had an email from Kevlin Henney correcting me on one
point and extendinganother (see Castsandconversions, June 1999).He
correctly points out that static checking o f d y n a m i c _ c a s t i s impossi‑
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ble (I think it can bedone at l ink time, but certainly no earlier).To see
why, we needto have a look at what Bjarne Stroustrup calls cross-cast‑
ing. Consider the simple inheritance diagram shown in Figure 1.

Cast ing from either B a s e l or B a s e 2 to D e r i v e d is called a down‑
cast. The d y n a m i c _ c a s t was, i n p a r t , introduced t o ensure that such
casts could be checked at the on ly stage where that is possible: exe‑
cution time. You have no general way of know ing the dynamic type of
a pointer ( o r reference) earlier than execution time. Clearly, down‑
casts can be stat ical ly checked for be ing possible. However,
d y n a m i c _ c a s t supports safe cross-casting as exemplified by the fol‑
lowing code (based on the inheritance diagram shown):
v o i d f o o ( B a s e l * b l _ p t r ) {

Base2 * b 2 _ p t r = dynamic_cast<Base2 *> b l _ p t r ;

/ / w h i c h w i l l r e s u l t i n a n o n - n u l l p o i n t e r i f , f o r
/ / examp le , b l _ p t r p o i n t s to an ins tance o f Der i ved .

i f ( b 2 _ p t r ) b 2 _ p t r - > b a a ( ) ;

}

assuming that b a a is amember function of B a s e 2 .
Cross-casting is very important to the mixinstyle of programming.

The price paid i s that ad y n a m i c _ c a s t cannot be, even partially, sta‑
tically checked. A determined programmer can relateany two classes
by mult ip ly deriving a new class from both of them. Hence, the com‑
pi ler is requiredto assume that a l luser-defined classes are potentially
related by cross-casts.

The other po in t Kevlin made was to remind me that the common‑
est use of c o n s t _ c a s t in qual i ty code is for in ter fac ing between
c o n s t correct code (yours) and n o n - c o n s t correct code (legacy, API,
third-party l ibrary, etc).

At least one C++ g u r u thinks that y o u should not use a
c o n s t _ c a s t t o add c o n s t but on ly t o remove it . While i t i s true that
you do not needa c o n s t _ c a s t to add c o n s t qualification (wel l there
are some very subtle issues related to adding c o n s t to a multi-level
pointer but I wi l l leave that well alone for now) , I believe that it adds
information asto your intention. For example:
v o i d f o o ( s t r i n g & ) ;

v o i d f o o ( s t r i n g c o n s t & ) ;

i n t m a i n ( ) {

s t r i n g g r e e t i n g ( " H e l l o " ) ;
f o o ( c o n s t _ c a s t < s t r i n g c o n s t & > g r e e t i n g );

Derived ‑
Figure 1- A simple inheritance diagram.



C & C + + R A I S I N G T H E S T A N D A R D

From an earlier problem
of In my June column, I wrote (for the previous month’s

3 % problem):C + + The problem i s with that u p p e r c a s e ( h e l l o ) . d a t a .
Remember that this is exactly equivalent to ( & u p p e r ‑

c a s e ( h e l l o ) ) ->da ta .
One astute reader (John Skelton) took issue with that statement. And
after considerable thought, I find that I have to agree with him, but the
issues are subtle. The C Standard explicitly allows y o u to apply the dot
operator to an rvalue(rememberthat is what we colloquially calla value)
and the result wi l l then be an rvalue. However, it does not allow you to
take the address of an rvalue.

While it is true that if something of the form ( & x ) - > y is equiva‑
lent to x . y if x refers to an lvalue, it is not true if x is an rvalue.

Remember that rvalues do not have addresses, so in the context in
which I was us ing the dot operator the result should be a naked ( ie
without locali ty) array of c h a r whose address needs to be taken in
order to pass it (by reference) as an argument to p r i n t f . I think that
taking the address of an rvalue is undefined behaviour in C (though
it is hard to p i n down such obscure things). That, of course, means
that any implementor can define it to do the ‘r ight thing’.

Last month's problem
Comment on the following code snippet:
i f ( f n (<a rgumen t l i s t > ) = = t r u e ) d o s o m e t h i n g ( ) ;
( C p r o g r a m m e r s should replace t r u e wi th TRUE.)
For comparison, consider:
i f ( i s p r i m e ( v a l u e ) ) t o fi l e ( v a l u e , r e s u l t s ) ;

The form of these two statements is v e r y similar, but do you have any
doubts as to which is more useful to the humanreader? Nonetheless,
I guess that many conservative programmers would be very crit ical
of the second statement.

Some wi l l w a n t to have a goat my use of a l l lower case namesand
would argue that I should have writ ten i s P r i m e o r i s _ p r i m e o n the
grounds that these are more readable. I wonder. Is it not just that these
alternatives have vociferous proponents? The ACCU Disabilities Offi‑
cer called my attention to the difficulties caused by using case to dis‑
t inguish variables; those who have to re ly on screen readers w i l l
ent i re ly miss the nuance. If you look at classic C, as exemplified by
the Standard C L i b r a r y, y o u w i l l find such functions as i s d i g i t
rather than a trendy i s D i g i t . After following the trend for a decade,
Thave recanted. I f on ly the proponents of Hungarian Notation would
recant as well, we might have readable code as the norm.

Meaningful variable names were only an added gloss to the origi‑
nalproblem, which is actually far more serious. Wecan deduce from
( f n ( ) == t r u e ) that fn returns a value that can be compared with
another value represented by t r u e . Because C lacks a boolean type,
the requirement is often simulated via two preprocessor identifiers
(TRUE and FALSE). However, these are simply alternative ways of rep‑
resenting1 and 0, and it is those underlying values that w i l l be seen
by the compiler. In other words the control expression wi l l only eval‑
uate to t r u e i f fn returnsa str ic t ly boolean value.

C++ programmers wi l l delightedly point out that C++ has a boolean
type. However, I suggest that they think again. A l l w i l l be fine if fn does
indeedreturna b o o l , butwhat if it returnsan i n t ?Youcan see that one
or other of the operands of ==wi l l need to beconverted, but which one?
At first glance, y o u might expect the i n t to be converted to a b o o l
because that would make the code work the way y o u believe was
intended. But look again and you wi l l realise that that would not work.
Noneof the built-incomparisonoperators take mixedtype operands and
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so, for consistency, mixed values will be promoted and you wi l l get the
same behaviourthat Cprovides. If only the designersof C++ hadhadthe
courage to omit automatic conversions from b o o 1 to integer types.

The result is thatwri t ing ( f n ( ) == t r u e ) is fraught withunexpected
consequences. Of course, this kindof problem was well known to C pro‑
grammers and they advocated such alternatives as: ( f n ( ) != f a l s e ) .
This worksbecause only a single value from other arithmetic types is
treated asfalse. However, it introduces undesirable complexity in your
programming. Negative statements (whether in natural language or in
source code) areexceptionally prone to error and should be avoided.

For some reason, the natural style (o f omi t t ing the comparison)
fel l out of favour. You would probablycriticise the following English
sentence: ‘ I f it is true that the value of the r e t u r n from a function is
true, then do something’ and suggest ‘ I f the value of the function is
true, do something’ as beingequivalent and less convoluted. Why not
advocate the simpler formulation in source code?

If you give your functions (and variables) meaningful names, you
w i l l find that your code is self-descriptive. One result is that you can
write simpler expressions that behave the way y o u intend.

Finally,on the issue of code layout,my guidingprinciples are ease
of reading and expression of intent. General ly, I avoid single entry
lists in English. I apply the same rule in source code. Of course, a great
deal depends on your p r io r experience, but I find:
i f ( i s p r i m e ( v a l u e ) ) t o fi l e ( v a l u e , r e s u l t s ) ;

easier to read than:
i f ( i s p r i m e ( v a l u e ) )

€
t o fi l e ( v a l u e ,  r e s u l t s ) ;

However, this is avery minor detail no t worth going to w a r over.
Of course, being English, I would prefer to construct my code sothat
Icou ld write i f ( v a l u e . i s p r i m e ( ) ) v a l u e . t o fi l e ( r e s u l t s ) ; bu ta
German programmer might notfind that so close to natural language.
What is impor tant is that we have a consistent ordering for parame‑
ters across a wide range of instances. Perhaps, l ike the C Standard
Library, I should have the file as the first argument.

This month's problem
What output should the fol lowing program produce?
# inc lude  <s td io .h>
i n t m a i n ( ) {

u n s i g n e d char c ;
u n s i g n e d c h a r x = c ;
u n s i g n e d c h a r y = c ;
i f  ( x  = =  y )  p u t s  ( " s t a b l e " ) ;
e l s e  p u t s ( " u n s t a b l e " ) ;
r e t u r n  0 ;

} Ld

Association of C/C++ Userssubscriptions:Basic£15, Fu l l£25, Corporate
£80. Full-timestudentsget a 50% discount of themembership of their
choice. F o rfurther informationandapplicationformssee
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With the u s e of interfaces becoming prevalent, Mark S m i t h demonstrates

what classes have to offer the Delphi p rogrammer.

his month, I want to look at classes ‐ what they are, and what they
give us. Before proceeding, a b i t of h is tory is in order. Broadly

speaking, a commontrend in the evolution of programming has been
the process of abstraction, of both data and processing. In the begin‑
ning, we had simple types, strongly bound to the registers and mem‑
o r y locations of the computer. This was followed by the introduction
of variables, records, and abstract data types. At the same time, pro‑
gramming languages evolved from direct instructions to the proces‑
sor, through machine-oriented C and data-oriented Pascal or Basic.
Today,the processingand data abstractions have combined to giveus
the current crop of object-oriented programming languages. C++,
Java, Smalltalk, and Object Pascalare the most common,wi th Eiffe l
well worth a look.The mainabstraction wi th which we program n o w
is the object ‐ we bui ld systems from objects and think in terms of
object interactions. Classes are viewed as a convenient way of cate‑
gorising and sharing behaviour between objects, but classes them‑
selves are not often viewed asa component of the r u n n i n g system.

How we bui ld o u r classes defines how o u r objects behave. While
the basic idea o f classes inher i t i ng behaviour and state f rom one
another is fa i r ly straightforward, a few issues are st i l l not widely
understood, or are often misunderstoodby programmers new to Del‑
phi. Chiefamong these is the relationship between static and virtual
methods: which to use, and when to use them.

Dynamic, static, or virtual
A method can bedeclaredw i t hadynamic , s t a t i c ,or v i r t u a l directive.
If you don’t give a directive, amethod is assumed to bestatic. The best
way of explaining static and virtual methods is by comparing them to
seehowthedeclarationaffects the behaviour.L is t ing1shows two classes
and their method implementations, and Lis t ing 2 shows some code to
illustrate the point. The procedure AStat i c M e t h o d is declared with no
directives (andi s therefore static), while AV i r t u a l M e t h o d i sdeclaredt o
bevirtual,andis overridden in the descendent class T C h i1dLeve11.The
D o V i r t u a l C l i c k and D o S t a t i c C l i c k shown i n Listing2 both create a
single object o f type T C h i l d L e v e l 1 , which i s a descendent o f T B a s e ‑

C l a s s . The child is assigned to an object of the ancestor type, and the
same method is called, for both the ancestor and the descendent. Note
that the variables B a s e and C h i l d refer to the sameobject. Ca l l i ng
D o V i r t u a l C l i c k results in the messages ‘TChildLevel1.AVirtual‑
Method’ beingshowntwice. In contrast, calling D o S t a t i c C l i c k results
in the messages ‘TChildLevell.AStaticMethod’ then ‘TBaseClass.AStat‑
icMethod’ being displayed. The difference in the two results is the key
featurehere.A virtualmethod is onethat you intendto change the imple‑
mentation of in descendent classes. When you declare a method as vir‑
tual, you are instructingDelphitocheck at runtimeandfind the lastclass
in thehierarchy that re-implements the methodby overriding i t .Clearly,
this checkinghas a space overhead (four bytes), andtakes considerably
longerthan simplycallingcodeata known address in memory.Justhow
much longer depends ona lot of factors, but chief among them is that
(accordingto peoplewho knowabout suchmatters)virtualmethodsare
difficult to turn intoparallel instructions,while staticmethodsareeasy.
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Class war§
Dynamic methods have the samebehaviour asvirtual methods,but

the information for dynamicmethods is stored in the class in a com‑
pressed form. Dynamic methods savea little memory at the expense of
speedof calling the method.A quick searchof the VCL reveals that most
dynamic methods are in code that responds to user actions, where per‑
formance is less of an issue, and they are usually methods that one
would override only infrequently. This can be taken asan indication
that dynamic methodsshouldprobably beavoided in mostapplications.

The VCL, collections, and classes
Weusually think of classes asbeing a mouldor template from which we
build ou r objects, and it’s easy to forget that a class is itself something
that you canprogram with. Wecan definevariables that refer to classes
rather than objects using the c l a s s of construct. Wecan then define
variables that hold a reference to a class. The first example of a class
type in the VCL is T C l a s s , which is able to holda referenceto any class
descended from To b j e c t (which means any class, effectively).

It is instructive to see how the VCL uses classes and class types,
or fails to do so. First, let’s look at an example of the VCL fai l ing to
use class information. Most applications use the T L i s t V i e w and
T Tr e e V i e w Classes to show l is t and hierarchical information. Often,
it would be useful to tie togetherthe information presented to the
user and the object that the displayed i tem represents. The problem
is that VCL classes don’t let you specify the k ind of item you want to
use to bui ld the list-view or the tree-view. There are virtual methods
CreateList I temand Crea teNode that actually create the nodes and
items displayed. You can override these methods, but y o u need to
know about them first , and they are buried in a module of near ly
20,000 lines and they are not mentioned in the Delphi help. A far bet‑

t y p e
T B a s e = c l a s s
p u b l i c

p r o c e d u r e  A S t a t i c M e t h o d ;
p r o c e d u r e AV i r t u a l M e t h o d ; v i r t u a l ;

e n d ;

T C h i l d t e v e l l = c l a s s ( T B a s e )
p u b l i c

p r o c e d u r e A S t a t i c M e t h o d ;
p r o c e d u r e AV i r t u a l M e t h o d ; o v e r r i d e ;

e n d ;

p r o c e d u r e TBase .AS ta t i cMe thod ;
b e g i n

S h o w M e s s a g e ( ' T B a s e . A S t a t i c M e t h o d ' ) ;
e n d ;

p r o c e d u r e  T C h i l d L e v e l l . A S t a t i c M e t h o d ;
b e g i n

ShowMessage ( ' T C h i l d L e v e l l . A S t a t i c M e t h o d ') ;
e n d ;

p r o c e d u r e  T C h i l d L e v e l l . AV i r t u a l M e t h o d ;
b e g i n

ShowMessage ( ' T C h i l d L e v e l 1 . a v i r t u a l M e t h o d ' ) ;
e n d ;

L is t ing 1- Class declarations.
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ter solution would have been to have a publ ic property on the list‑
view and tree-view that let you specify a class for the items.

The T D a t a s e t class has the a b i l i t y t o create and ho ld nested
datasets. Unlike the T Tr e e v i e w. It accomplishes this by using class
information in the form of a class typevariable stored in a property
called NestedDataSetClass. This property is not supposed to be
widely usedby application builders so it is declaredas protected. The
irony here is that in the TList View andTTreeView classes, where the

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

B a s e  :
C h i l d  :

b e g i n
C h i l d : = T C h i l d L e v e l l . C r e a t e ;
t r y

C h i l d . a S t a t i c M e t h o d ;
B a s e : = C h i l d ;
B a s e . A S t a t i c M e t h o d ;

fi n a l l y
C h i l d . F r e e ;

e n d ;
e n d ;

T B a s e ;
T C h i l d L e v e l l ;

B a s e  :
C h i l d  :

b e g i n
C h i l d
t r y

C h i l d . a Av i r t u a l m M e t h o d ;
B a s e : = C h i l d ;
B a s e . AV i r t u a l M e t h o d ;

fi n a l l y
C h i l d . F r e e ;

T B a s e ;
T C h i l d L e v e l l ;

: =  T C h i l d L e v e l l . c r e a t e ;

e n d ;

List ing 2- Sample code.

v a r
FHowMany : i n t e g e r ;

c o n s t r u c t o r T B a s e . C r e a t e ;
v a r

I n v o k e d B y C l a s s R e f
b e g i n

asm
Mov I n v o k e d B y C l a s s R e f , D L

e n d ;

:  b o o l e a n ;

i n h e r i t e d ;
i f I n v o k e d B y C l a s s R e f t h e n i n c ( F H o w M a n y );

e n d ;

d e s t r u c t o r T B a s e . D e s t r o y ;
v a r

InvokedDirect : b o o l e a n ;
b e g i n

asm
Mov I n v o k e d D i r e c t , D L

e n d ;
i f I n v o k e d D i r e c t t h e n D e c ( F H o w M a n y );
i n h e r i t e d ;

e n d ;

c o n s t r u c t o r  T C h i l d L e v e l l . C r e a t e ;
b e g i n

i n h e r i t e d ; =
FHo ldsCh i1dHowMany (+1) ;

e n d ;

d e s t r u c t o r T C h i l d L e v e l l . D e s t r o y ;
b e g i n

F H o l d s C h i l d H o w M a n y ( - 1 ) ;
i n h e r i t e d ;

e n d ;

c l a s s f u n c t i o n T C h i l d L e v e l l . F H o l d s C h i l d H o w M a n y(
i n c r e m e n t : i n t e g e r ) : i n t e g e r ;

c o n s t
F C h i l d H o w M a n y  :

b e g i n
i n c ( F C h i l d H o w M a n y, i n c r e m e n t ) ;
R e s u l t : = FCh i l dHowMany ;

e n d ;

i n t e g e r

L is t ing 3 - Constructor calls and class properties.
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user often wants to specify the class for sub-items, it is impossible to
do so without resorting to inheritance to replace the default behav‑
j o u r o f the VCL. I n T D a t a s e t , which i s intended t o act a s a base class,
it is easy to specify the class of the sub-item.

The T C o l l e c t i o n class i s a good example o f the usefulness o f class
type variables, and is a bit of an anomaly within the VCL. The imple‑
mentationo f T C o l l e c t i o n present i n the VCL today was implemented
in Delphi3, so the or ig inal designers of Delphidid not view it as being
very important in the ini t ia l conception of the product.Essentially,the
modern T C o l l e c t i o n i sa l is t class responsible for the fu l l l i fetime
managementof the objects it contains ‐ from creation to destruction.
Itsconstructor takes aclass type asitsparameter,anda l l itemsthat the
collection managesare generated from this class.

Classesand constructors
Onthe faceof i t ,constructors are class methods.The mostcommon form
of constructor call strongly resembles a call to a class function, such as
m y O b j e c t : = T O b j e c t . C r e a t e . There i s another use for constructors:
to re-initialise objects to their default state, without allocatingany stor‑
agespace. You can accomplish this by calling m y O b j e c t . C r e a t e on an
alreadyinitialisedobject. If you really want toknow whichkindof cre‑
a t e is beingcalled,you can inspectthe Dzregister.Likewise, for destruc‑
tors, you can check to see if the destructor is being invoked using the
i n h e r i t e dkeyword.List ing3 shows howthe class T B a s e keeps track o f
the number of object instancesthat it hasgenerated by lookingat the DL
register and storing this value in a module-scope variable FHowMany.

S imu la t ing class variables
In Delphi, classes do not have user-definable variables or properties.
The To b j e c t class provides access to information about a class in
terms o f functions. The routine I n s t a n c e S i z e i s a goodexample, giv‑
i n g the size in bytes of the object that the class defines. As th ings
stand, you cannot declare class variables or class properties, though
you candeclare class functions that do something rather similar. The
trick (o r hack, you mightprefer to call i t ) is to use a static variable in
aclass function. You need to control how you access this variable - in
the sample code, we change the ‘class variable’ by incrementing i t . See
Lis t ing3 for details.

Classes versus Interfaces
Recently, we’ve seen a move away from classes. Programming wi th
COM, and the movement towards component-based development,
emphasises the role of object instances. In C O M programming, the
class of an object does notmatter any more- the only concern is what
interfacesthe object instance supports. What an object ismatters less
than what it does. For many programming tasks, the object/interface‑
based approach is fine, but I hope this article has demonstrated that
classes stil l have a lot to offer.

When designing a system, you can think about your objectseither
be ing instances of a class or implementors of an interface. Each
approachhas itsownbenefits ‐ interfacescan begraftedonto any exist‑
i n gclass asan elegant andpowerfulw a y of extendingobjects, but inter‑
faces c a r r y no informationabout the objectimplementingthe interface,
or the class that generated it . Classes, on the other hand,car ry a wealth
of informationabout the k indof th i ng you are programmingwith. @

Mark Smith is a Delphi contractor. You can contact h im by emailing
msmitha@cix.co.uk.
E x Thecodefor this article isavailableonEXEOnLineand
ON LYN € Viaf t p atftp://ftp.exe.co.uk/pub/exestuff/9908_delphi.
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Distributed objects
RoyTynan works through a Java RMI server and client applet.

he three mainstream technologies that provide support for dis‑
tributed object architectures are RMI,Corba,andDCOM.There is

no simple answer to the question of which architecture is technolog‑
ically superior or which to incorporate in a distributed-object system
design. However, RMI , Corba, andDCOMal l have some unique char‑
acteristics to consider in the decision-making process.

DCOM overview
Distributed Component Object Model (DCOM)was unveiled in 1996
asMicrosoft’s solution to distributedobject architectures, and is now
Corba’s biggest competitor. DCOM, previously known as Network
OLE, is an extension of the COM design to networked applications.
A l though DCOM possesses its ow n core network protocol, Object
Remote Procedure Call (ORPC), and has major architectural differ‑
ences fromCorba, it successfully duplicates the powerfulCorba capa‑
bilities wi th in the Microsoft environment. Key features engineered
into the DCOM architecture include language independence, inte‑
gratedWindows NT security, and transportneutrality.DCOM is a pro‑
p r i e t a r y solution and is wel l suited for the Microsoft-centric
environment. If other operating systems are required in the applica‑
t ion architecture, then DCOM is probably not the correct approach.

Corba overview
The CommonObject RequestBroker Architecture (Corba), developed
by the Object Management Group (OMG) in 1990, enables invocations
ofmethodsondistributedobjects residinganywhereon anetwork,just
as if they were local objects. ACorba implementation employs Object
Request Brokers (ORBs), located on both the client and the server, to
createand manage client/server communications between objects.
They allow objects on the client-side to make requestsof objects on the
server-side without any pr ior knowledge of where those objects exist,
what language they are in , or what operatingsystemthey are runn ing
on. To facilitate these requests and provide ORB interoperability, the
Corba 2.0 specification outlines a protocol named Internet Inter-ORB
Protocol(IIOP).Corba is the logical technology of choicefor truly enter‑
prise-wide, open-architecture, distributed object applications.

RMI overview
RemoteMethodInvocation(RMD), integratedwith JDK1.1, is JavaSoft’s
implementationof a distributed object design. RMIprovides away for
client and server applications to invoke methods across a distributed
network of clients and servers r unn i ng the Java Vi r tua l Machine.
Despite the fact that RMI is considered to be lightweight and less pow‑
erful thenCorba andDCOM, it st i l l brings to the table some unique fea‑
tures, l ikedistr ibuted,automatic managementof objects andthe abi l i ty
to pass objects themselves frommachine to machine.

The client stub and server skeleton are created from a common
interface object. The difference between the two components is that
the client stub simply connects to the RMIRegistry while the server
skeleton is tied to the actualmethodoperations.

RMI is the simplestand fastest w a y to implementa distributed
object architecture due to itseasy-to-usenative-Javamodel.Therefore,
it is a good choice for RADprototypes andapplications that are imple‑
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mented completely in Java. The main issue
with RM Iis that it’s notasrobustor asscalableasCorba or DCOMsolu‑
tions. The ‘single-language’ crutchmakes it impossible for RMIto inter‑
act wi th objects not writ ten in Java ‐ l ike legacy applications ‐ and
prevents it from playing a more formidable role in large-scale enter‑
prise solutions. (Note: JavaSoft has announced that it is ful ly commit‑
ted to Corba/IIOP andhas plans to makeRMI IIOP-compatible.)

Java RMI and Corba
RMI is very general: it lets you call any remote method of any suitably
prepared object. You can make the calls any way you like, and you can
makethe calls in anyorder. However,becausethe structureused is quite
general, you can probably write a custom socket solution that’s faster.

RML is built on top of Object Serialisation (OS). This is simply one
way of passing data around, and, l ike RMI, it too is quite general. You
can pass any suitably preparedobject over a network connection and it
w i l l show up on the other side, intact and ready to have its methods
called. The samearguments about generality andefficiency that applied
to RMIapply hereaswell. On the other hand,ObjectSerialisationdoes
supply some optimisations of its own. For example in certain circum‑
stances, when user code sends an object twice, the underlyingOSlayer
wi l l sendthe fu l l object the first timeandwi l l sendonly an abbreviation
the secondtime. This technique cansavea lotof bandwidth,but remem‑
ber that you can use the same technique in your code aswell.

Let’s consider some of the possibilities for optimisation. Let’s say
your applet is a game and that one of the messages sent to the client
is ‘theplayer hasmoved to location x, y’. If you implement this in RMI,
you wil l bewr i t ing code to make a remote call to an object. Without
actually using some kind of Socket Sniffer, we aren’t going to beable
to tell what bytes are being sent, but it’s a good bet that the underly‑
i n g RM I l ib rary w i l l have to send at least the fo l lowing things across
the network: a remote object ID, a remote object method ID, and the
types and contents of the arguments.

If youwrite your own system,you canprobably get awaywith send‑
i n g between four and eight bytes. It’s not l ikely that anything general
l ike RMI is going to bemore efficient than that (but you never know).
Of course, it a l l depends on what your p rogram does. Some network
protocols are rather like function calls. AChat server, for example,
might havea set of messages, each of which hasa set of arguments:
command=say, use r i d=100 , t e x t = " h e y the re e v e r y o n e "

command=change_channel, u s e r i d = 1 0 0 , n ew_ c h a n n e l = " c l i m b i n g "
command=quit, user id=100
These messages are somuch l ikefunction calls that RM Ican be a ve r y
convenient way to implement them. Optimisation issues aside, if you
write a system l ike this, you are l i ke ly to be doing by handwhat RMI
can do for you automatically.

RM Icontinues to evolve. The major enhancements in JDK 1.2 are
Custom Socket Types andRemoteObjectActivation.

Custom Socket Types, br ing nothing new to Java. Available in JDK
1.1,the RMISocketFactorymade it possible to construct a factory to pro‑
duce a socket other than that of the TCP-based j a v a . n e t . s o c k e t . The
limitationwas that, once instantiated, the factory could only produce
sockets of this one alternative type. In t roduc ing the class
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j a v a . r m i . s e r v e r . S o c k e t T y p e t o JDK 1.2
enables the construction of an RMISocket‑
Factory that can generate the appropriate
socket type as requiredper-object request.

Previouslywith RemoteObject Activation,
server programs would create instances of
remote objects that r a n continuously. With

JDK 1.2,the introductiono f the class j a v a . r m i . a c t i v a t i o n . A c t i v a t ‑
a b l e and the RMI daemon r m i d mean that remote objects can n o w be
created and executed as and when they are needed. Programs needreg‑
ister only the implementation informationfor the remoteobjects andthe
xrmid daemon wil l provide the spawned JVM instance asneeded.

There are also a number of minor enhancements in JDK 1.2 that
allow the fol lowing: un-exportinga remoteobject, obtaining the stub
for an object implementation,obtaininga localobject implementation
from a stub, and exporting an object ona specific port.

RMI by example
TheR M Iarchitecture is basedonJava interfaces. In RMI,a remoteobject
providesa service for clients. Eachof these services must bedefined by
a Java interface;an implementationclass provides the service.

A ‘Timeof Day’ service, providesa D a t e object that captures the cur‑
rent date and time. This interface defines the behaviour of the service:
p u b l i c i n t e r f a c e TimeServer {

p u b l i c D a t e g e t C u r r e n t D a t e ( ) ;

}
p u b l i c c l a s s TimeServe r Imp l implements TimeServer {

p u b l i c D a t e g e t C u r r e n t D a t e ( ) {

r e t u r n new D a t e ( ) ;

}

A s defined, T i m e S e r v e r isa localservice. To tu rn i t into a remote ser‑
vice we must make three changes.

First, the interface must extend j a v a . r m i . R e m o t e . This i s a spe‑
cial marker interface that tells the RMI system that the developer
intends T i m e S e r v e r t o b e a remote RMIservice.
p u b l i c i n t e r f a c e TimeServer e x t e n d s

java.rmi.Remote { . . . }
Second, a l l remote methods must declare that they may throw the

exception j a v a . r m i . R e m o t e E x c e p t i o n . I f a n error occurs while RMI
i srunning, the RMIsystem wi l l throw a R e m o t e E x c e p tion.Because
Java forces al l exceptions to be declared in method signatures, we
must make this accommodation.

The ful l definition of the remote interface is:
p u b l i c i n t e r f a c e TimeServer extends java.rmi.Remote {

p u b l i c D a t e g e t C u r r e n t D a t e ( ) t h rows
java.rmi.RemoteExcept ion;

Third, the implementation of the service must extend the Java
class j a v a . r m i . s e r v e r . U n i c a s t R e m o t e O b j e c t . This class provides
the l inks in to RMI that support the distributed objectmodel. The
remote implementationof the service is:
p u b l i c c l a s s TimeServe r Imp l extends

java.rmi.server.UnicastRemoteObject implements TimeServer {
p u b l i c Ti m e S e r v e r I m p l ( ) throws

java.rmi.RemoteException {
s u p e r ( ) ;

}
p u b l i c D a t e g e t C u r r e n t D a t e ( ) t h r o w s

java.rmi.RemoteException {
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r e t u r n new D a t e ( ) ;

}

After the interface and implementationfor a remoteobject have been
defined and compiled, the stub and skeleton files are generated. As in
the Corba architectures, the RMI stubs and skeletons are the links
between the client and serve r objects and the RMIsystem.

Because the stub and the server implement the same interface,
they can be used in terchangeably by Java code. The R MI system
works smoothly w i th Java programs because the stub and service
implementationclasses show the same interface. However,behind the
interface they provide completely different implementations. The ser‑
vice implementationprovides the behaviour while the stub file imple‑
mentation provides a hidden link into the RMIsystem.

A TimeServer example
We are ready t o buildour Ti m e S e r v e r service. To d o this, w e first com‑
pi le the interface T i m e r S e r v e r . j a v a and the implementation,
Ti m e r S e r v e r i m p 1 . j a v a . Then w e must r u n a ut i l i ty program r m i c t o
generate the stub and skeleton class files. The r m i c u t i l i t y takes as its
argument the name of the service implementation class ( rm ic Ti m e ‑
ServerImp1)and will generate thefiles T i m e S e r v e r I m p 1 _ S t u b . c l a s s
and T i m e S e r v e r I m p l _ S k e l . c l a s s . W e then have these files: Ti m e ‑
S e r v e r . j a v a , T i m e S e r v e r . c l a s s , T i m e S e r v e r I m p 1 . j a v a , T i m e ‑
S e r v e r I m p l . c l a s s , T i m e S e r v e r I m p l _ S t u b . c l a s s , and T i m e ‑
S e r v e r I m p 1 _ S k e l . c l a s s . Thesefiles representthe hearto f a n RMIser‑
vice, providingthe functionally to define and supportthe T i m e S e r v i c e
and to l ink it into the RMIsystem.

Next,we mustbuild a client applet that wi l l do the following: find the
service on the network usingthe namepublished by the server, create a
link to the service,andusetheTimeServ i ce . We mustalsobuilda server‑
side program to create an instance of the service object and register it
under a name that canbefound on the network.

ATimeServ ice client applet and server
The TimeServ ice client appletallowsyou to get the localdate andtime
from y o u r machine o r t o use the Ti m e S e r v e r t o get the date and time
on the server. The code that links the applet to the R M Iservice is:
URL base = g e t D o c u m e n t B a s e ( ) ;
S t r i n g s e r v e r N a m e = " / / " + b a s e . g e t H o s t ( ) + " : " +

g e t P a r a m e t e r ( " r e g i s t r y P o r t " ) + "/TimeService"
t r y { t s = (TimeServe r )Naming . l ookup ( se rve rName ) ; }
When ts is assigned a value, it contains a reference to the remote
TimeServ i ce implementation. A n y calls to methods on ts w i l l result
in a call through the RMI system to the remote computer. To get the
server’s current date and time, the applet makes the fol lowing call:
D a t e s d = t s . g e t C u r r e n t D a t e ( ) ;

On the server-side,a program must bewritten to create an instance
of the service and register it on the network.The code that does this is:
L o c a t e R e g i s t r y. c r e a t e R e g i s t r y ( PORT ) ;
t s = new TimeServe r Imp l ( ) ;
Naming. reb ind( " / / " + hostName + " : " +

r e g i s t r y P o r t + " / " + " Ti m e S e r v i c e " , t s ) ; a

Roy Tynan is the technicaldirector of hardwareandsoftware
consultancyFlowmotion (http://www,flowmotion.co.uk). Flowmotion
specialises not only in Java but also in VB, C/C++, database,
graphicsprogramming, and Web solutions.
E xX E The codefor this article is available on EXEOnLineand
O N L I N€ v iaf tp at ftp://ftp.exe.co.uk/pub/exestuff/9908_java.

E X E a u g u s t 1 9 9 9



OA training,



A

= mxv= COM DESIGN ESSENTIAL WEB
es APPLICATIONS

GUERRILLA STATION
CENTRAL STATION

ADVANCED COM(+) ( )

@ VB COMPONENTS
CLIENT TIER

<
ESSENTIAL YWESSENTIAL JAVA

LEARNING WEB COMPONENTS
FASTEST TRACKS

ES!CorAWINDG

COM(+) PROGRAMMING| COM(+) PROGRAMMING| ESSENTIAL WEB
WITH ATL & MFC IN THE CLIENT TIER APPLICATIONS
explains the architecture of visual | reveals the problems that a r i s e e x a m i n e s the e n t i r e processof
components in C++ and will show | when designing effective and building distributed apps u s i n g
you how to build these v a r i o u s useful client-side applications web-based technology and

L e o s % components u s i n g ATL and in the browser, and then teaches | demonstrates relevant i s s u e s in
n e e n MFC. You'll learn how t o build | you how t o make informed 3-tier p r o g r a m m i n g . Emphasis

controls & c o n t a i n e r s in C++ , choices when choosing amongst _| is placed on understanding the
and then how ATL & MFG the variety o favailable solutions. | r u n t i m e e n v i r o n m e n t s .

encapsulate C O M , and how each
library implements the c o r e se t

of control interfaces.

Web Time Table
5 -day hands-on courses underground Training S t a t i o n s :

England
Web Stops Time Loca t ion Los Angeles

sees Scpteote a= sa or

nace gya l 25/08-27/08 sss ogee Regis t ra t ion a n d I n f o rma t i o n :wi Boston 2
building visual components inC++ aay 08000.562.265

i ineenntts 16/08-20/08 Los Angeles within the UK

building visual componentsinVB Porilaad +44 1242.525.108
Essential Web Apps 16/08 20/08 Sasiend p a y
for Microsoft technologies 20/09724/89 ae 800.699.1932

30/08-03/09 es for the US
j a n

|
DEVELOPMENTOR

www.develop.com



Forms revisited
Jon Perkins re-examines Forms and how they a re handled by the Visual

Basic engine, discusses the DLL Base Address set t ing in the compile

V I S U A L  B A S I C

dialog, and reviews the VSView 6.0 pr in t ing control.

he first action that every new Visual Basic programmer performs
is to pa in t a button control onto the default Form1, add a M s g B o x

statement to the Command1_Click event, and then r u n it . From this
humble beginningthe newbiedeveloper then moves on tounderstand
how to manipulate methods and properties on controls, and gradually
learns the core language set. More advanced concepts such as writ‑
i n g ActiveX components eventually follow. It’s no t unusual, however,
for a developer to become soproficient w i th the basic usage of forms
that the t rue nature of their architecture can be overlooked. To this
end, I want to start this month’s column by rev iewing some informa‑
t i on about Forms, one of the most fundamental bu i l d i ng blocks of
Visual Basic applications.

Forms are objects
Consider the following piece of code:
L o a d F o r m l
F o r m 1. Show
U n l o a d F o r m 1

Once the U n l o a dcall has been made, does a l l o f the memory used b y
F o r m ! get freed up? The answer is no,which on the face of it is rather
surprising. The reason is due to the way that forms are handled by
Visual Basic. A form is actually an object that is manipulated behind
the scenes by the Visual Basic engine. The bestway to dealwi th a form
is to treat it as an object, thus:
Dim o f r m D a t a E n t r y A s F r m D a t a E n t r y

S e t o f r m D a t a E n t r y = N e w F r m D a t a E n t r y

L o a d o f r m D a t a E n t r y

o f r m D a t a E n t r y . S h o w vbModa l
" a n d t h e n . . .
U n l o a d o f r m D a t a E n t r y

S e t o f r m D a t a E n t r y = N o t h i n g
When the U n l o a d statement is executed the associated window
resource is deleted, but module-level variable data is retained un t i l
allreferences to the form are set to N o t h i n g . This is the way that MDI
child forms are typically implemented in Visual Basic applications.

The behind the scenes manipulat ion that I mentioned is that
Visual Basic automatical ly creates a global-scope object variable to
cater for forms that are referenced directly by the programmer. For
example, if a project contains a form called F o r m 1 and the program‑
m e r makesa call such as:
L o a d F o r m 1
then Visual Basic w i l l quietly create a globalvariable alongthe lines
of:
Dim F o r m l A s F o r m l
S e t F o r m l = N e w F o r m 1
so that the F o r m 1 that the programmer is referencing is actually the
object instance rather than the underlying class (which is of course
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illegal). Gettingused to dealing wi th forms in this manner can lead to
a more efficient useof memory. For example, an application that has
a large number of forms w i l l consume more memory as each form is
called into existence ‐ even when they have been unloaded. Treating
the forms as objects and subsequently setting the references to N o t h ‑
i n g after use wi l l destroy the forms and lead to less wasted memory.

The Form lifecycle
The F o r mobject exposes several important events dur ing its lifetime.

The first o f these i sthe I n i t i a l i z e event , which occurs when the
new instance of the form object comes into existence. At this stage,
module-level declarations are accessible and Subs, Functions, and
Properties can be accessed. However, the form itself w i l l no t yet be
loaded intomemory,and consequently neitherwil l any child controls.

Second, the L o a d event occurs when the underlyingwindow that
is associated w i th the form is created. At this time, a l l chi ld con‑
trols a re also created. If any preceding code makes a reference to
a n y aspect of the fo rm itsel f , then the L o a d event w i l l automati‑
cally trigger. A n y subsequent calls to load a fo rm are then ignored
‐a L o a d w i l l o n l y occur once before an invocation of the corre‑
sponding U n l o a d call.

Third, the A c t i v a t e event occurs whenever the form gains focus
in relation to other forms wi th in the same application. For example,
an MDI application might have a number of child windows open. As
the user selects each child window i n tu rn , the A c t i v a t e event for
the newly-selectedform wi l l fire, as wi l l the D e a c t i v a t e event for the
fo rm that has jus t lost the focus. One possible gotcha here is that a
form w i l l not issue a D e a c t i v a t e event i f i t i s being unloaded from a
status of hav ing focus.

Four th , the U n l o a d event occursjus t before the window is
destroyed. I t provides the opportunity to save a n y state data or to
update another par t of the application. After this event the fo rm
object w i l l s t i l l be in existence, so it w i l l revert to its p o s t - I n i ‑
t i a l i z e status. Consequently, a l l declaration-level data w i l l st i l l
be present, but any future reference to the actual fo rm itsel f w i l l
cause a new L o a d event to take place that w i l l initialise the prop‑
erties of a l l controls.

This event comes with a parameter called C a n c e l , which allows
you to halt the unloading of the form, but this isn’t the best place to
make this k i n d of decision. An event that occurs d i rec t l y before
U n l o a d i s Q u e r y U n l o a d , which also provides information a s t o what
originated the call to unloadthe form. For instance, it might beappro‑
priate to ask the user whether they real ly want to close a top-level win‑
dow (and therefore the whole application) if they press the X in the top
right-hand corner of the window, but on the other hand if Windows
itself is closing then you might not feel that it is appropriate to ask.

Final ly, the Te r m i n a t e event i s tr iggered jus t before the class
instance is destroyed. After this happens,all remainingmodule-level
declarations disappear.
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If the code has been
rebased, a fresh loadmust
take place for each new
invocation byanother

application.This can make the difference
between the same component physically
being loadedonce or fivetimes.

One final point to raise concerning the lifecycle of forms is that
cal l ing the End command wi l l immediately ha l t execution, forgo‑
i ng any U n l o a d o r Te r m i n a t e calls.

A DLL Base Address
Movingon to a different topic, there is aphenomenon known as syn‑
chronic i ty in which the same event occurs at the same time or in uni‑
son. As far as I can recall, at no time had anybody ever asked me to
explain what the DLL Base Address option in the compile dialog is
for, and then three separate people have askedme this very question
dur ing the past few weeks. I know a sign when I ’m given one.

In order to understand what the DLL Base Address is for, it is
worth b r i efly reviewing the architecture of a Win32 process. In both
Windows NT and Windows 9x an appl icat ion resides w i t h i n a
process,which is defined as a 4 GB address space withinwhich it and
any dependent components reside. Al though the specifics of th is
implementation vary for each platform, the basic idea is that the
lower 2 GB is specifically used by the application and its resources,
whi le the uppe r 2 GB is used by the opera t ing system. The main
applicationexecutable loadsfirst at a point close to the bottomof the
2 GB map, a l though this ini t ial offset varies depending on the plat‑
form. This init ialaddress is generally assignedby the operating sys‑
tem. However, the various components that are called upon by the
application - DLLs, OCXs, and so on ‐-can nominate their own pre‑
ferred locationaddress. If nothingelse is occupying that address at
the time the component is loaded, thenWindows is usually happy to
oblige, otherwise the memory location must be altered ‐ an opera‑
tion known as rebasing.

The options dialog that accompanies the MakeProject form con‑
tains a text box in which you can enter a preferred address. The
default value provided b y Visual Basic i s always &H11 0 0 0 0 0 0 , s o
unless y o u change it the l ikel ihood is that every component y o u
produce wi l l have the same load address. If acomponent doesn’t
get in at the address that it requested then of course it’s not the end
of the world, it just gets loaded in to a different location. B u t there
are a couple of good reasons why developers take the t ime to pro‑
duce a set of components wi th different load addresses. First, it is
to avoid the overhead that is incurred by Windows having to per‑
fo rm the rebasingoperation. The other reason is to do wi th the way
that Windows manages i ts internal memory.Wi th in a Win32 envi‑
ronment there can be a sharing of code pages for in-process com‑
ponentsamong different processes when the component has been
able to load at i t s base address. However, if the code has been
rebased, then this cannot happen anda fresh loadmust take place
for each new invocation by another application. In practical terms,
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this can make the difference betweenthe same component physi‑
cally being loaded once or five times.

Base addresses are calculated on 64KB boundaries, star t ing at
16MB (&H1000000) andgoing up to 2 GB(&H80000000). This means
that there can theoretically beup to 32,512 separate 64KB addresses
available to choose from. Microsoft generally recommends that you
choose from a n y of these possible values at random, and therefore
avoid the default base address whenever possible. Owners of the
Bruce McK inney book Hardcore Visual Basic (2nd Edit ion,
Microsoft Press, ISBN 1572314222) w i l l find on the accompanying
CDa u t i l i t y called Address-o-matic that w i l l randomly generate a
suitable address.

Corporate development teams might find it worthwhile to main‑
tain a central register of components that have been developed and
which are s t i l l in use throughout the organisation. Through th is
database they would beable to keep track of a l l baseaddresses cur‑
rent ly allocated and could assign new ones accordingly.

VSV i ew i n review
I ’ve recent ly received a review copy of VideoSoft’s VSView 6.0,
which replaces the Printer object in Visual Basic (see Suiteandeasy
p r i n t control, News, Ma y 1999). Support for p r in t inghas never been
par t i cu la r l y r i ch in Visual Basic a l though the si tuat ion was
improved somewhat wi th the inclusion of the DataReports engine
in the current version.

The VSView product is shipped in the f o rm of three compo‑
nents: vsPrinter, vsDraw, and vsViewPort. The most s ign ificant
component is vsPrinter, which ‘allows y o u to quick ly and easily
create documents fo r p r i n t i n g and prev iew ing ’ . In essence, th i s
means that y o u can create a document that includes columns,
graphics, headers and footers, and the sort o f fo rmat t ing that is
defined by under ly ingRTFor HTML descriptions. Hav ing defined
this document, you can then display multiple-page p r i n t previews
that include zooming, panning, and thumbnails. This par t icu lar
component offers a r ich set of support ing methods and functions.
Accompanying vsPrinter in the package, the vsDraw component
provides a means of producing images such as charts, diagrams,
and maps, while vsViewPort is concerned w i th creating scrollable
areas wi th in forms, for example to implement forms that are larger
than the actual window.

As third-party toolkits go, Imust say that I am impressed with
the qual i ty of the documentation. A 279-page manualaccompanies
the CD and providesa f u l l descr ipt ion of a l l of the propert ies,
methods, and so on.

Another touch that I l ike is that the first page of each compo‑
nent description includes a l i s t of useful information, such as the
componentfilename, the GUID, the description (as it w i l l appear
in the Components dialog in Visual Basic), the icon that wi l l appear
in the toolbox, and some general descriptive text. I t ’s clear that a
lo t of effort was p u t in to this. There are also four separate tutor ia l
chapters, and a fair amount of sample code is scattered through‑
out the whole book. a

JonPerkins isafreelance Visual Basicdeveloper andaMicrosoft
CertifiedSolutionDeveloper.He is a contr ibut ing author of Advanced
Microsoft VisualBasic 6.0 by TheMandelbrot Set,publishedby
MicrosoftPress. Contact himat www.jonperkins.com.

My thanks to Contemporaryfor the reviewcopy of VSView 6.0. It is
pricedat £199and is availablefrommostsoftware resellers.
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ESL is building a team of the brightest and most

talented developers to develop the next generation

Handel-C product using C++

Flexibility, teamworking and creativity are
fundamental toESL.Working in new, air-conditioned
offices, supported bythe latest technologies, y o u will
join this extremely motivated, informal team.

You will be involved at all stages of the

project cycle from initial concept through toproduct

release. Candidates must be able to demonstrate

rong C++ skills; any knowledge of the following

would be advantageous: OOD, MFC, IS09000,

compiler development, functional programming.

DEVELOPERS £25-45k + BENEFITS »BERKS/OXON BORDER

He changedthe worldby composing in DMinor.

There’s noquestion that with his oratorios, psalms, cantatas and chamber works,
Georg Friedrich Handel did much to change our perception of music.

Now, 300 years on, the nameof Handel lives on - asaproduct which, in its way, is just as
revolutionary. Handel-C is anenabler from ESL, arapidly growing software design company

with close links to the University of Oxford. ACASE tool, Handel-Callows asoftware engineer
to target directly programmable logic chips without recourse to hardwaredescription

languages. You won't need usto tell you how exciting and important this is - you've almost
certainly read about it in the trade press.Wecertainly believe it to bealynchpin in the

ongoing history of what matters to usmost - reconfigurablecomputing.



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 0171 970 6545 F a x : 0171 970 6741 E m a i l : annat@exe.co.uk

SOFTWARE ENGINEERS AND TESTERS

UNIX, C, MacOS, C++, JAVA
West Bucks or Cambridge ~ £30,000 to £60,000

Our installed customer base of over one million are using our award winning software to create robust, thin‑
client /server computing solutions that extend the reach of windows-based applications ~ regardless of client
device, network connection or LAN protocol.

As one of the fastest growing technology companies, we only recruit adaptable, creative and intelligent
graduates who havea ‘can do, will do’ attitude. Your low-level software engineering or testing experience is
likely to include graphic/device driver, network, web or operating system projects.

Your comprehensive knowledge of C, C++ or Java, togther with at least one operating system will enable you
to initiate advanced technology strategy investigations, build robust prototypes and create exceptional server
performance in the deployment of disparate 32-bit applications. If the thought of working on some of the
industry’s most technically demanding projects appeals then, in the first instance, please contact our advising
consultant, Mary Hirst at Informatiq Consulting, to arrange an interview.

InformatiqConsulting Ltd., Gresham House, 53 Clarendon Road,Watford, WD1 1LA. Tel: (01923) 224481 Fax: (01923) 224493 Email: permanent@informatiq.co.uk

Email:
ITrecruit.co.uk

Pleasevisit our website
hitp://www.opus‑
Mrecruit.co.uk

OPUS
Selec
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t i o n L i m i t e d

+/Windows C/Unix
Retail Finance - C++ / Visual C++
South Oxfordshire £25,000 - £45,000 + bens
Exciting company specialising in the Finance sector require Software
Engineers with at least 18 months experience and sound development
skills. Technically skills should include Visual C++, C++ and MFC for
dient-server onNTand any OMT or Rumbaugh for OO Design and
Analysis desirable. Great opportunities exist to learn new skills including
Active X, COM and DCOM and ODBC. Ref: EP7/7
Internet Applications - Java, C++, Javascript
City £20,000 - £40,000
Work directly with clients developing Internet/Intranetapplications to
solve business problems. Your skills should include at least one
year upwards of Java or C++ and any of HTML, Javascript,
ENCA Script, VBScript, Perl, TCL and knowledge of Databases and OOD
methods, along with a degree and good interpersonal and
communication skills. Ref: EP7/8
Intelligent Computing requires Innovative
Engineers
Hampshire £19,000 - £35,000 + shares
Bepart of the future! If you are a technically innovative engineer with
excellent C++ skills along with MFC and OOD experience and have
some of Client/Server development, COM, DCOM or CORBA this
innovative, leading edge expanding company could beyour way
forward. Ref: ER7/9
Senior Software Engineers ‑
C++ Move into Java
Hertfordshire £40,000 - £60,000
Excellent C++ and proven OOD skills, full software lifecycle and
networking knowledge is required to develop technical software for this
company specialising in Network Management Software. Your ability to
tackle complex technical issues and a flexible innovative approach will be
beneficial. Ref: ER7/10

Powerbuilder
Software Consultancy - Visual Basic, SQL,
Access, Perl
Surrey £17,000 - £40,000
‘An expanding Software Consultancy seeks developers from graduate to
senior level. You will have a desire to travel to client sites in the UKalong
with Visual Basic, Access, SQL and some of Oracle, Active X, COM,
DCOM. Good Perl skills also required. An interest and experience in the
Internet also desirable. Excellent prospects. Ref: ER7/11
Environmental GIS software - C++
Oxfordshire £25,000 - £35,000
For outgoing and motivated Software Engineers who enjoy developing
complex and interesting software and leading junior Programmers these
are great opportunities. Ideally technical skills and knowledge should
include C++ onWindows, MFC, Databases and interesting projects
include GIS and River/Flood Forecasting systems. Ref: EP7/12
C & UNIX- al l Levels
Oxford £17,000 - £35,000
You may bea recent graduate in an ITrelated subject where Cwas a
major part of your course, or you have years of Cprogramming
experience. Either way if you are an enthusiastic expert in your field this
isanexcellent opportunity towork for anaward-winning company and
market leader. Ref: ER7/13
Powerbuilder Developer
South Hertfordshire £32,000 + bens
Leading financialorganisation iscurrently expanding their UKITdivision
and require Powerbuilder developers with some Sybase SQL or SQL
Server to develop and implement software. With a high technical
orientation, 3/4 years ITexperience, good analytical abilities and
structured programming techniques, this isa good opportunity with a
growing company. Ref: EP7/14.
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SPECIALIST. SUPPLIER OF INFORMATION TECHNOLOGY PERSONNEL

Wesley Gate, 70-74 Queens Road,
Reading, Berkshire, R G 1 4AP
Tel: 0118 956 3900
Fax: 0118 959 4554
E-Mail: perm@gcsltd.com
Web Site: www.gcsltd.com GCS COMPUTER RECRUITMENT SERVICES

‐ SOFTWARE DEVELOPMENT ‑
VB ANALYST PROGRAMMER
Slough - Circa £25,000
Perfect career opportunity has arisen within a rapidly expanding,
dynamic, telemarketing company. You will involve yourself with
the full development lifecycle in Visual Basic and MS Access.
Your contribution is of key importance to the business and would
suit a developer with 12 months VB experience. You will need to
have the ability to lead a t e a m , communicate effectively and be keen
to progress in your career. Training to SQL server. Ref:EK-5366/EX

SQL SERVER DESIGNER
Reading - Salary Negotiable
Microsoft Certified Solution Provider are offering a fantastic
opening to join them as their lead SQL Server Database Designer.
You need to have strong Tansact SQL, MTS, DTS and database
design. Your involvement with fast paced, leading edge development
in a three tier client server environment will enable you to drive the
successful t e a m forward. Join professionals working in an informal
and extremely flexible environment. Ref:EK-4986/EX

VB ANALYST PROGRAMMER
Reading - £30 - £35,000
This opportunity is n o t for everyone. Are youa high level technical
VB developer who would beable to keep pace with the latest
technologies at the heart of a leading financial organisation?
If so, you have the opportunity to beresponsible for the development
of new systems, enhancements and full VB/development lifecycle
whilst progressing your career within a very high profile company.
Unlimited progression and great rewards. Ref:EK-5222/EX

APPLICATION PROJECT LEADER
Berkshire - to £40,000
Fantastic opportunity for ambitious, self star ter with s t r o n g
C++/MFC V6.0, Windows CE, Gu i design and implementation skills
to excel within this high profile position. You will lead the
applications team and inject valued contribution to the company's
technical development. Your real time/embedded background will be
highly appropriate in a cutting-edge environment creating C based
mobile communications. Ref: EK-5188/EX

VC++ DEVELOPER
Wiltshire - to £30,000
Multi National Company have a vacancy within their computer
graphics unit developing software. As a bright, fast learner with at
least 12 months VC++ development experience, you will become an
important member of this small, friendly and extremely competent
t e a m . You will beexposed to cutting edge technology in the print
imaging arena. This is an extremely exciting opening. Ref:EK-5310/EX

VISUAL BASIC IS AND T SPECIALIST
Berkshire - to £35,000
You will become a key member of the t e a m who provide companies
with high level/competitive business intelligence software. As the
market leader in this arena, they are only looking for talented,
energetic team players who can contribute in breaking new grounds.
Your 2 years Visual Basic, Database and SQL development experience
coupled with your calm, confident, professional manner will see you
asa very suitable candidate. Excellent training and travel
opportunit ies. Ref: EK-3523/EX

C++ / VC++ MFC
Berkshire - to £30,000
The broadcast industry is currently offering an exciting opening.
You will become part of a front running company based at the
European headquarters. Your 12 months +experience in MFC,
C++/VC++ will beextended as you work on n e w development on
their unique video systems and complex solutions. You will need to
be bright, responsible and very focused. Ref: EK-3284/EX

C O M BASED VISUAL C++ DEVELOPER
Oxfordshire - to £45,000
Join an exper t t e a m within this established company specialising in
the success o f financial service organ isa t ions . Your 2-5 years VC++,
COM, D C O M experience will beexpanded whilst developing every
stage of the project lifecycle. You will become p a r t of a company that
are known for their high standards, rewarding career path and
excellent training and benefits program. Ref:EK-4398/EX

VC++ SOFTWARE ENGINEER
West Berkshire - to £30,000 - £35,000
Join a young, rapidly progressing company working with c u t t i n g
edge technologies asthey develop leading synchronisation software
for mobile communication devices. Their business relationships with
market leaders in this field, highlight their success. As a forward
thinking, ambitious developer with at least 12 months Visual C++,
MFC, SDK, Win 32 experience, you will involve yourself with the
exciting design and development leading to work based on Internet
based PIMS. Ref:EK-4721/EX

QA MANAGER
Berkshire - to £50,000
This is a fantastic opportunity to join par t of Reuters Holdings. As a
young, skilled Quality Assurance Manager with st rong development
background, you will head and grow the complete QA and Integration
function of this leading software organisation. You will have the
freedom to work independently in order to besuccessful in a
developing your department from scratch. Your involvement at the
early stages of bespoke development, installation and integration is a
priority to the company. Their competence within this field will enable
the Berkshire s i te to become the head quarters of QA world-wide.
Ref:EK-5290/EX

C++ / OO SOFTWARE ENGINEER
Berkshire - Salary negotiable
Superb and unique opening to join par t of Reuters Holdings.
You will involve yourself with leading-edge technology to develop
their clients' m o s t demanding distributed systems. Within a product
led environment, you will be keen to further develop your expertise in
C++, object orientated techniques and real-time distributed systems as
well aswanting to work alongside young and extremely bright
individuals. Excellent incentive compensation scheme. Ref:EK-5287/EX
IT PROFESSIONAL
Berkshire - Salary Negotiable
As a highly skilled MCP you are in a suitable position to join a
prestigious leading International company offering career progression
to the highest level. Your skills in ASP, C++ and database design will
enable you to forward successfully the development of the
internet/intranet and e-commerce applications to internal businesses.
Being a n effective c o m m u n i c a t o r i s a n essential quality for any
potential applicant. Ref:EK-5411/EX



Solution
Technical Recruitment Specialists

DRIVERS TEAM LEADER
Cambs - Salary negotiable with

benefits
This international company is a
leading developer and supplier of
Integrated software on_ silicon
solutions for the delivery of fast
internet access to the home and
office. They are looking for an
engineer to manage a small team of
embedded software developers to
develop device drivers. You should
have at least 2 years experience as
a Software Team Leader and skills
and knowledge should include
C/C++ in Windows or Unix,
Embedded Real Time Software,
Hardware Device Drivers,
Communications Protocols and
Networking experience.
Contact: Tony Netherclift

GSM SOFTWARE
ENGINEERS‑
C/C++/ ASSEMBLY
Southern UK
We urgently require software
engineers of all levels and
experience to work on Cellular
Communications projects within
companies throughout Southern
UK. Ideally you should be
degree qualified with expertise in
areas such as GSM/Cellular

Up to £50K

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

Communications Standards,
Inter-net Protocols and Embedded
Software development. These are
opportunities to work with high
technologies in a rapidly expanding
industry.
Contact: Tony Netherclift

DSP SOFTWARE
ENGINEERS
Wiltshire £18,000 -£30,000k
This world leader in Cellular
Communications is currently
seeking DSP Engineers to work on
the development of their Generic
DSP Processor. Working in a
customer/ technically focussed
environment, candidates should be
able to demonstrate a development
background in C and Assembler,
with some knowledge of DSP.
Recent graduates will also be
considered.
Contact: Tony Netherclift

FIRMWARE ENGINEER
South West £20,000 - 40,000
This forward thinking company are
developing UMTS Network
Elements for the next generation of
Mobile Systems. They now need an
Engineer to develop firmware and
application software solutions using
C, DSP and Assembler. Candidates

Windows of
Opportunity
in the N o r t h

C A R E E R S  &  C O N T R A C T S
EXE b r i n g s y o u t h e c r e a m o f vacanc ies i n t h e d e v e l o p m e n t a n d p r o g r a m m i n g 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 0171 970 6545 F a x : 0171 970 6741 E m a i l : annat@exe.co.uk

SOFTWARE
OPPORTUNITIES

should be degree qualified and have
experience of hardware solutions.
Contact: Tony Netherclift

MULTIMEDIA
Berks to £ 3 5 k+
Major player in Object Technology,
Advanced Web applications, and
Multimedia technologies ‐ have
several vacancies for Software
Engineers with at least 2 years
experience in some of the following:
Delphi (or C++), Visual Basic, GUIs,
Java, SQL Server, Active xX,
Windows 95/NT, Object Technology,
Visual C++, MFC, OWL, network
management, TCP/IP, embedded
systems (set-top-boxes, drivers),
Internet technologes.
Call Kari Myring

DIGITAL BROADCAST
Hants £18 to £45k
Well known international consumer
electronics company with an
expanding UK design centre seeks
engineers with drive and ability. In
exchange for your skills and
experience you can expect great
career prospects, state-of-the-art
work, and the prestige of working for
a first class company. You will be
working on further developing their
digital network business (vacancies

The Tower House
High Street
Aylesbury
Bucks HP20 1SQ

also exist in R&D), including set-top‑
boxes, DVB, interactive & Internet
services. Roles are continually
developing with the technologies and
you will be given the freedom to grow
and develop and put forward your
ideas. You should have a good
degree or equivalent, and experience
in development of software in C/C++.
Call Kari Myring

GRAPHICS OR DIGITAL
VIDEO
Bristol tocirca £40k
My client has embarked on a major
expansion programme following the
start of anew partnership. Excellent
opportunity to join this leader and
work on new development projects
in the areas of graphics or digital
video. They have a number of new
vacancies in two different divisions
ranging from Software Design
Engineer to Software Manager and
Project Leader. For the graphics
vacancies you should have: C, C++,
x86, good mathematical skills,
knowledge of PC environments and
DirectX, 3D, display driver, MPEG,
video/graphics standards. For the
video positions experience of C,
real-time embedded software, set‑
top box systems, is useful although
full training provided.
Call Kari Myring for more details.

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

Roles: Programmers,
Web

Analyst
Developers/Wizards,

Programmers,
Software

Engineers, Database Design, Team Leaders,
Project Leaders/Managers.

Skills: Visual
C  ( M F C ,

BASIC, SQL Server, Visual C++,
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, Matthew Drysdale, Danny Finney or lan Shaw
on 01204 520200
ACTIS RECRUITMENT, 74 Chorley New Road, Bolton, BL1 4BY, Fax : 01204 520307
Email : exe@actisrecruitment.co.uk

e e e tisrecruitment.co.uk Sail
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4¥ CHALLENGING
NEWAbacusIT CONTRACTS

Weare currently retained by many of the UK’s top companies to resource a
number of high profile projects. Following is a selection of ou r current
contracts. Call Abacus IT - NOW
INVESTMENT BANKING D I I D D
Javascript Designer City MP
Remedy Developer City MP
Summi t , API, C++ Developer City sc
VBA, with Excel Developer City sc
C++, Unix, SQL, Emerging Mkts Analyst Programmer City sc
Java, HTML, JavaScript Web Developer City/New York sc
C++, Java, Coldfusion, Unix Developer City sc

C++, Un i x , Sybase, F/Office Analyst Programmer City cw
C++ , Un i x , Shell, Perl, Sybase Analyst Programmer City Cw
C++, Unix, NT Analyst Programmer City cw
C++ , Unix, Equities, +COM or Java Analyst Programmer City Cw
Excel, VBA + VB, SQL, Derivatives Analyst Programmer City DA
VB5 Programmer City MP.
Powerbui lder, Sybase or Oracle Developer City AB

PACKAGES at V I I I )
PeopleSoft, Financials Consultant London SR
PeopleSoft, HRMS Developer Berks SR
PeopleTools Dev/Admin London SR
BAAN Developer London MP
SAP R3, Basis, CO Consultant Holland MP
SAP R3SD(2yrs exp) Implementation Holland MP
SAP R3SD(Senior Level) Implementation Holland MP
ABAP, SD, Billing Systems Programmer Holland MP
SAS, SQL on VMS Programmer Cambs SR
SAP, ABAP Developer North GB

DEVELOPMENT 3 D I I I D
C++, Embedded Software Engineer Beds MP
Veribest, PCB Designer Home Counties MP
ADA Software Engineer North West JV
RPG400, BPCS Analyst Programmer North West JV

SUPPORT II ID
Vax VMS, DCL Operator London AB
HP/UX Systems Admin Herts SR
Windows NT, LAN, Office Technical Support All Areas AB
Unix (SCO) Technical Author Yorks GB
NT4, Novell, SQL-Server Technical Support Yorks JV

TERADATA i i s . I I I I D
Teradata, DB2, PL/1, Cobol Analyst Programmer x3 North West MP.
Teradata, DB2 Analyst Programmer Ireland MP

CATCHUSONTHENET |
http://www.abacusit.co.uk for all our latest requirements |

ee 2 . Abacus IT 3
< 46Park Place, Leeds LS1 2SY es

Tel: 0113 242 0404 Fax:01132349513 :iubueteibaanst ADACHSST
CONTRACT ASSIGNMENTS



In and Around
West Yorkshire

Programmers, Analyst Programmers,
Software Engineers,

Support (Novell, Unix), also
Computer Field Service Engineers.

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone: Vincent Atherton on Leeds
(0113) 250 4560 or write to:

AIREDALE RECRUITMENT

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

Airedale Recruitment

M O R T I M E R
C H A R L E S
R<E-C RR: Ueba MeEEN:T

JAVA * ASP ©HTML ¢ C++
& ALL INTERNET DEVELOPMENT TOOLS
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MFC

Visual Developers

We find people their next permanent job, specialising in the South West of
England, South Wales, the Thames Valley and Birmingham areas. At the
moment a considerable number of companies are asking us to find developers
and support people with Windows based skills. Everyone at Andaire is
technically credible due to our backgrounds in IT, this means that we understand
what you do and are looking for. If you have experience in any of the above skills
Andaire could have a new opportunity waiting for you.

Andaire Evesham House, 46 Silver Street, Dursley, Glos. , GL11 4ND
Telephone: 01453 541800 Fax: 01453 541808

omputer email to: mail @andaire.co.uk

Services http://www.andaire.co.uk

C++
Java
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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 0171 970 6545 Fax: 0171 970 6741 Ema i l : annat@exe.co.uk

P c o n S U LTA N T S
D I S T R I B U T E D O B J E C T T E C H N O L O G Y

LONDON OR READING Our people lead the way in successfully creating d is t r i bu ted , object-oriented
systems such as those found in e-commerce, intranet developments,

£30K TO £60K + CAR + EXCELLENT BENEFITS multimedia applications, intelligent networks and investment management
systems. Our people make a difference. We believe you could too.

Object Design is the leading provider of object data management You could be involved in a variety of ac t iv i t ies , such as providing high-level
architectural design r e v i e w s , proof-of-concept applications, knowledge-transfer

and assisting customers in the design, development and
revolutionised today’s distr ibuted, component-based implementationof applicationsus ing OO techniquesand the

ObjectStore product portfolio.

solutions with an award w i n n i n g product su i t e that has

comput ing environments.

Our products, including ObjectStore, the If y o u ' v e got the ability to manage concurrent
ac t i v i t ies , possess excellent communication skills
anda willingness to l e a r n , a real enthusiasm for the

management sys tem (ODBMS) a n d related too l s , id B benefits of object technology and most importantly,
e x p e r i e n c e i n a t least SOME o f the following, then w e

would like to hear from you:

company’s flagship enterpr ise object data

and eXcelon, the first XML data server for building

enterprise Web and business appl icat ions, provide highly
® Practical development experience using C++,distributed and scalable solut ions, enabl ing our customers to Java or ActiveX

bui ld fas te r, more flexible, mission-critical systems than ever before. 00 Analysis & Design techniques

Experience of developing 00 appl icat ionsfor UNIX and/But that’s only half the story. nT er °r
Exposure to N-tier or Internet application development
Understanding of CORBA and/or DCOM

To apply, please email your CV to our advising consultants at
~ "I y ODRT@netobjectives.co.uk. Alternatively, post it to the Object Design

@) B J E C + D E § | G N Recruitment Team, PO Box 2741, Reading RG1 8Xw.

From Basic Project Management to Advanced C++
programming, the Software Training Guide gives
today’s developer the right training, at the right timeYoU KN Ow and in the right location.
Whether you’re looking to brush up on old skills, or
branch out into new technologies, the EXE Online
Software Training Guide could be the answer for you.

For details of how to submit your company’s entries
into the Guide, pleasecall Jo Battye on 0171 970
6547. Email jo@exe.co.uk

THE SOFTWARE
TRAINING GUIDE

EXE a u g u s t 1 9 9 9



P l e a s e c a l l A n n a T h r e l f a l l o n 0171 970 6545 f o r d e t a i l s

ACTIVEX / JAVA
COMPONENTS

ProtoView UK Ltd
CPL House, IvyArch Road,
Worthing, West Sussex BN148BX
Tel:01903 538058 Fax:01903538068
more.info@protoview.co.uk
www.protoview.co.uk
ProtoViewUKoffersalarge selection of
quality feature richActiveX andJavaBean
components.

APPLICATION
INTEGRATION

Frontec AMT UK
Unit 2,Wallbrook Business Centre
Green La, Hounslow, MiddxTW46NW
Tel: 0181814 4700 Fax:0181570 6760
info@frontec-uk.com
www.frontec.com
Crossplatform intelligent messaging
solutions forapplication integration and
e-commerce. Fullcapabilities for the
World Wide Web, EDI, SAP R/3,RDBMS,
IBMMQ Series, VANs.

CD REPLICATION
RIDGEWAY PRESS
13Horseshoe Park, Pangbourne,
Berkshire, RGB 7JW
Tel: 0118 984 5331Fax:0118 984 5186
E-Mail: info@ridgewaypress.co.uk
Short runduplication with on disk printing
upto full colour. Noruntoo short. No
deadline too tight. Immediatequotes.
Available withjewelcases andtray cards
digitally printedin full colour. Paperor
PVCsleeves. Printedmailers.

DEVELOPMENT TOOLS
Inprise
8 Pavilions, Ruscombe Business Pk
Twyford, Berks RG109NN
Tel: 0118 9320022 Fax:0 1 1 8932 0017
Customer Services: 0800 454065
www.inprise.co.uk
Inprise is the leading provider of
development solutions from desktop to
enterprise level. Inprise'saward-winning
tools are supportedbyanetwork of VARs,
partnersandresellers in the UK.
ComponentSource
30 Greyfriars Road
Reading, Berks RG11PE
Tel: +44 (0)118 958 1111
Fi

Continuus Software
Bracknell Beeches, Old Bracknell
Lane, Bracknell, Berkshire RG127BW
Tel: 01344-788100
Fax: 01344-788111
ukadmin@continuus.co.uk
Continuushas the leadingenterprise and
Internet ChangeandConfiguration
Managementsolutions for companies
with complex development environments.
CYRANO (UK)Limited
Devon House, Park Street
Slough, Berkshire SL11PX
Tel: 01753516500
Fa:
khall@cyrano.com
www.cyrano.com
Leadingdeveloper ofautomatedsoftware
quality tools forfinancial,
telecommunica-tions, government,
utilitiesandother markets.Morethan 1800
customers worldwide.

www.gigasoft.com
GraphingChartingfunctionality for all
versions of VB, Delphi,VC Builder, and
others. Downloadademoor evaluation
editionatour website.
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Intasoft Ltd
Tresco House, 153 Sweetbrier Lane
Exeter EX13DG
Tel: 01392 217670
Fax: 01392 437877
sales@intasoft.co.uk
Intasoftisthe supplier ofthepopular
configurationmanagement toolAliChange.
Ourproduct isbackedbyhighquality
support, trainingandconsultancy services.

Popkin Software & Systems
St Albans House, Portland St
Leamington, Warks, CV325EZ
Tel:01926 450858 Fax:01926 311833
sales@popkin.com
www.popkin.com
PopkinSoftware&Systems is the
manufacturerandvendor ofSystem
Architect, the market leadingsuite of
Analysis &DesignModelling tools.
ProgrammingResearch Ltd
Glenbrook House,1/11Molesey Rd
Hersham, Surrey KT124RJ
Tel: 01932 888080
Fax:01932888081
Contact MrJohn Heathcote
ProgrammingResearchLtd(PR:QA)
provide arangeofproductsandservices
for improvingthe efficiency,productivity
andquality of softwaredevelopment in C,
C++ andFortran.
QBS Software Ltd
11Barley Mow Passage
Chiswick LondonW44PH
Tel: 01819568000
Fax:01819568010
orders@qbss.co.uk
www.qbss.com
Vast range of development products:Next
Day delivery; 90days free support; account
customers welcome.
SELECTSoftware Tools pic
Westmoreland House, 80-86 Bath Rd
Cheltenham Glos GL53 7JT
Tel: 01242 229700
Fax:01242 229706
marketinginformation@selectst.com
www.selectst.com
SELECT SoftwareTools providesa
business-drivensolution to companies
adoptingcomponent-baseddevelopment.
Through itsmarket-leadingproductsand
services, SELECTenables the modelling,
managementandassemblyof enterprise‑
classapplications fromcomponents.

:Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2providesapowerful
development environment for databased
applications with modernfeatures and
graphical2-way development tools
includingsource codegeneration.
System Science
1-6 Bradley's Close, White Lion St
London N19PN
‘Tel:0171833 1022 Fax:0171837 6411
www.SystemScience.co.uk
Sales@SystemScience.co.uk
The UKSpecialist forallSoftware
Development tools, representativesof
Pervasive(Btrieve), InstallShield, RoboHelp
andmany moreUSvendors.
Take Five Software L t d
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 SourceCode Engineeringtoo! SNiFF+
providesanintegratedcollectionofsource
codeanalysis, browsing, navigation,
comprehension, editing, build,and
configurationmanagement tools for C,C++,
FORTRAN,Java, andCORBA IDL
developers on Windows andUNIX.
VBxtras
1905Powers Ferry RoadSte 100
Atlanta, GA 30339 USA
Tel:770-952-6356 Fax:770-952-6388
www.vbxtras.com
The VBxtras Catalogis The UltimateSource
ofTools andInformationfor theVisualBasic

Developer Worldwide. Visit the VBxtras Web
Siteto get the/atest VBinfoor to download&
‘buy VBtools instantly off our ESD Web site.
VBxtras hasa30-day moneyback guarantee
andthe lowestprices anywhere!
ZAC CATALOGS
www.InstantSoftware.com
Hugeselectionof visual andinternet
development tools! Complete technical
information, downloadable demos, on-line
ordering andinstant on-line delivery. 30
day money-back guarantee.

FORTRAN AND C++
Salford Software Ltd
Adelphi House, Adelphi Street,
Salford M36EN
Tel: 0161834 2454
Fax:0161834 2148
Sales@salford-software.com
www.salford.co.uk
Fortran and C++ compilers with unique
CHECKMATEswitchable run-time
diagnostics. Lowcost studenteditions
available.

HELP SYSTEMS
PeterboroughTechnical
Communication
8Whitewater, Peterborough PE26FB
Tel: 01733237037
Lo-call 0345 419470
Fax:01733239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creation ofmanualsandon-screenhelp
systems. Pleasecallor e-mailforour free
informationpack.

LIBRARIES
Wintertree Software Inc.
69BeddingtonAve. Nepean,
Ontario, Canada K2J3N4
Tel: 001613 825 6271
Fax:001613825 5521
sales@wintertree-software.com
www.w' joftware.com
Spelling checker andthesaurus
components for C/C++, MFC,Visual
Basic,or Delphiapplications.

MFC LIBRARIES
Hypercube, Inc.
Los Angeles, CA, USA
Tel: +1310559 2354
Fax: +1310559 2357
harlan@hcube.com
www.hcube.com
MFCExtensionLibraries. HyperView++:
VBA-like embeddableforms environment.
HyperDraw++: VISIO-like diagramming|
drawing. Freedemos on www.hcube.com.
Buy direct andsave.

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR96BB
Tel: 0181681701
Fax:01816817702
Contact: www.openlink.co.uk
OpenLink Software isanindustry-leading
developeranddeployerof secure, high
performancedatabaseconnectivity
technology, independentoperating
system, network protocolandunderlying
database engine.

PUBLI G
Digital Press
Butterworth-Heinemann, LinacreHse,
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
programmers andsoftwareengineers.
DigitalPresspublisheshigh-quality, leading
edgebooksontopicssuchasMicrosoft
Exchange, WindowsNT Server, Intranet
Development,MicrosoftSQL Server, Open
VMS, X-WindowSystems, UNIX,Linux,
LotusNotes,WebServers.

Prentice Hall Europe
Campus 400, MarylandsAvenue
Hemel Hempstead, Herts, HP27EZ
Contact: Customer Services
Tel: 01442 881891 Fax: 01442 882288
ibd_orders@prenhall.co.uk
Wearethepublisher ofbooksandCD‑
basedtrainingmaterials in allareasof
computing -anddistribute leadingimprints
suchasQUEandSAMS.

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

SECURITY PRODUCTS
Aladdin Knowledge
Systems UK Ltd
1William St, Windsor, Berks SL4 1BB
Tel: 01753 622266 Fax: 01753 622262
sales@aldn.co.uk www.aks.com
Aladdin is aleadingsupplier of advanced
softwaresecurity (HASP)andsmart card
development tools (ASE) for software
developers.
BL Computer Security Ltd
101 Hendon Lane, Finchley,
London N33SH
Tel: 0181343 0734 Fax:0181346 2672
bI@bics.co.uk www.bics.co.uk
Wespecialise in d e s i g nand manufactureof
computer securityproducts.Anchol,Lure
Booster,Deadlock(Dongles)and C.LA.M.P
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
DESmanufacturessoftware security
productsdevelopedasasolution to
softwarepiracyandtheft
RainbowTechnologies L t d
4The Forum, Hanworth Lane
Chertsey, Surrey KT169JX
Tel: 01932 579200 Fax:01932 570743
sales@uk.rainbow.com
Only Rainbowdelivers leadingedge
technology andISOcertifiedquality for
softwareprotection and license
management
Sheriff Software
Acudata Limited,Clarendon House
Shenley Road,Borehamwood
Hertfordshire,WD6 1AG
Tel: 0 1 8 1905 2552 F a x :0181 959 8583

s@: ff-softwi
www. -softwa:
TheSheriffSDK provides secure and
flexiblecopyprotection without the need
for dongles or royaltypayments. Includes
classes anddemos for Visual C++, Visual
Basic, VisualFoxProandDelphi.
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 intranetaccess.
Superbase Developers Pic
14Regent St, Cambridge CB2 1DB
Tel: 0118 944 8962 Fax:0 1 1 8954 0760

act: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2 offerspowerfuldata
‘encryptionandanRSA encryption library
with user-definablekeylengths and built-in
emailsupport for securecommunications
and datamanagement

TRAINING
Brooks Associates
Bismore, Gloucestershire GL67DG
Tel: +44 (0)1452770060
Fax: +44 (0)1452770078

Email:bbrooks@cix.co.uk
Contact: Bob Brooks
Worldclass trainingforDelphi
professionals.
CRaGSystems
178 Bath Road, Thatcham,
Berks RG183HJ
Tel: 01635 873670 Fax: 01635 868557
exe@cragsystems.co.uk
www.cragsystem.co.uk
CRaGSystemsprovides training and
consultancy for both Object Orientedand
StructuredAnalysisandDesignof either
businessorreal-timesystems. Object
Orientedtechniques follow the Unified
‘ModelingLanguage(UML)andStructured
techniques the Yourdon methodwith
Ward-Mellor real-timeextensions.
DatabaseProgrammers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick, Stroud, GL6 6€QQ
Contact Christine Shakespeare
Tel: 01452 814 303 Fax:01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRisaTraining, Consultingand
DevelopmentCompany offering
scheduled, customised, 1-2-1,on-site
education.Aliour courses are basedon
practical, hands-on exercises and wea im
tote achprogrammers to develop
databaseapplications in Delphi, Visual
Basic,Access, Clipper andVO.

LearningTree InternationalLtd
Mole Business Park
Leatherhead, Surrey KT227AD
Contact Jan Mott

uksales@learningtree.com
www.learningtree.com
Trainingfor ITProfessionals,Totally
integratedtrainingsolutions fromthe
worlds finestindependenttrainingcompany.
QA Training
Part ofQA Group Ltd, Cecily Hill
Castle, Cirencester, Glos GL72EF
Contact: Customer ServiceTeam
Tel:01285 883388 Fax:01285 883399
responsecentre@qatraining.com
www.qatraining.com
QATraining is the UKslargest ITtraining
company with operations worldwide. We
haveunrivalledexperience in technical IT
trainingandcontinue to pioneer the
developmentof new courses.
The Object People Limited
Epsilon House,
Chilworth Science Pk
Southampton, SO167NS
Tel: 01703 769996 Fax:01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object People haveaworld-wide
reputation in assistingclients adoptand
makesuccessfulprogress with object
technology.
The Windows Developer
Training Specialists
Synaptix Ltd, 160AztecWest,
Almondsbury, Bristol BS324TU
Contact: ColinWilson
Tel: 01454415848
Fax:01454 414331
Email: colwil com
KimCrouse-Wilsonis perhapsAmerica's
premier Win32 API expert trainer, now in
the UK.Forthe best training forC
programmers, or C++ programmerswho
needmoreGUI than MFCcanoffer,
there's no better numberto call.
Valtech Ltd
Corinthian House, St Giles Circus,
279Tottenham Court Rd
LondonW1P 9AA
Tel: +44 (0)171307 2300

+44 (0)171307 2301
Web: http://www.valtech.com
training@valtech.com
Valtech isaninternationaltrainingand
consultinggroupofferinga wide rangeof
courses, to transfer theexpertise to
develop new multi-tier systems. Valtech
has trained5000people throughoutEurope
in 1997,andis recognizedasthe European
leader in Object Technology Transfer.
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Watch the skies
> up and pay attention, crazy white-haired Emmett Brown-wannabes
everywhere! CtrIBrk has, exclusively (well, almost), obtained pho‑

tographs of an actual flying saucer. And we don't mean the ceramic kind.
This picture was not taken inside Area 51(that's S4 for all you Robert Lazar
buffs out there). It comes instead from the dark recesses of the former
Soviet Union, in the little-known Russian city of Saratov ‐ often referred
to as the Soviet Area 51, for reasons which should now be rather obvious
~and depicts a rather odd-shaped disc-like craft.

Where are the Little Green Men, you may ask?Well, there aren't any.
This flying saucer is a purely terrestrial invention. Disappointed? Not half
as much as the Russianaerospace engineers at work on the project, which
has now been deprived of government funding. These optimistic chappies

It’s amad,mad,madWeb
Sha be honest. There aren't many things you can do nowadays that

aren't bad for you. Now you can add the Internet to that list. Arecent
report on psychiatric disorders (http://www.sma.org|junesmj99/cata‑
lano.pdf) found at least two cases where the sanity-challenged had incor‑
porated the Net in to their delusions. One fellow believed that his friends
had put video of him and his (probably non-existent) girlfriend up on the
Web, and that a friend of his who ‐ he claimed ‐ works for the CIA put
‘Internet bugs’ in his ears so the CIA could eavesdrop on his thoughts
over IP. He also believed that his body had been hyperlinked such that
clicking on links on the Web would cause his arms and legs to move spon‑
taneously against his will.

Programming =
oe myth exploded. Rumours that all the single men to be seen

about town in Silicon Valley are geeks and/or losers have proven to
b eu n f o u n d e d .The simple fact i sthat there are several thousand more
single men in the Valley than there are single women. It's just like musi‑
cal chairs ‐- someone has to lose out.

A census taken recently in Santa Clara showed
that the surplus of men to women was 5 , 4 0 0‐ which
compares against a surplus of women to men of
537,311 in NewYork, and 127,087 in Los Angeles.
Despite their bulging wallets, fil led by stock
option profits, and generally non-geeky lifestyles,
Silicon Valley's unattached men jus t can't get a
date.

That said, software people do not make ideal mates,
except for other software developers. A bank manager's
wi fe can ask ‘how was your day?’ and stand a reasonable
chance of understanding the answer ‐ loans and mortgages are
things most people can relate to.

A software developer's wife needs to have a working knowledge of
(at the very least) C++, Java, Cobol and COM/Corba to make any sense
at all out of the response. It can't be any fun waking up in the middle of
the n i g h tto find your loved one sneakily finishing upa subroutine on his
laptop in bed, or t r y ing to vacuum around the piles of l is t ing paper
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had intended to create a new
type of aircraft which could
land and takeoffvert ical ly, on
an ecologically-friendly cush‑
ion ofa i r , and fly around at half the speed of sound. Quite a useful vehicle
for a country as vast as Russia.

Through the powerful medium of EXE Magazine, we would like to
appeal to all software industry millionaires (and billionaires too, Bi l l )
to come up with the cash to save this noble endeavour, not to mention
get t ing the lucrative contract for designing the avionics software.We
can think of nothing we'd like to fly in more than a UFO ‘Designed for
Microsoft Windows CE’.

Another wasa fruitca... erm, sorry, patient
who believed himsel f to be a wi tch , and
claimed to run a Web s i t e giv ing advice to
other witches. Not in i t s e l fanunbelievable story.
The patient went on to describe how he could surf
the Web us ing only the power of his mind, however, and how he
‘received magnetism’ from the Internet three t imes daily, ‘ just like on
the Dr Pepper bottle’.

Imagine if this phenomenon extended to programming languages; the
claims of those who have created ‘reliable, mission-critical, totally platform‑
independent, high-performance systems in Java’ might finally beexplained.

ating hell
and/or CD-ROMs o n the bedroom floor, o rt r i p p i n g all the time o n one
cable or another, be it Ethernet, power, serial...

Where does he take you for a night out? A smar t restaurant? A
trendy cocktail bar? Or Burger King?What does he buy you for your

birthday? Clothes? Perfume? Or Tomb Raider III? You
get the picture.

If you push your dearly beloved too far, you never
know where it may lead. Take the case of Kel l i
Michetti (from Grafton, Ohio, where they obviously
don’t have the letterY), as reported in The Register
(http:||www.theregister.co.uk). Apparently, Mr
Michetti had taken to surfing Internet chat rooms late

at night, obviously (she suspected) having cybersex
with other women. Figuring that online adultery was just

as bad as the real thing, she grabbed a meat cleaver and had
at the faithless rogue’s poor PC - which was hardly to blame ‑

hacking away at the power cable and monitor. Mrs Michetti might
have been less concerned had she realised that most ‘women’ in

these sorts of chat rooms are actually men. On second thoughts, per‑
haps she might have been more concerned.

Sit up and take note, unattached males! Mend your ways or suffer
the consequences. And whatever you do, don't move to Santa Clara,
California. Or Grafton, Ohio.
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C T R L - B R E A K ...The all new adventures o f Verity Stob

By other means
Litt le has been made in the mainstream press of the fac t that the recent virus ExploreZip, a

Delphi program, specifically at tacked C++ and assembler sources.Stob wonders if we are

on the verge of an internecine techie wa r.

tn 51. First reprisal by a C++faction for the ExploreZip assault: the
so-called B i g Gir l ’s Blouse Worm. As well as spreading itself, the

worm attacks systems by seekingout al l DLLs and EXEs written in Del‑
phi. Rather than deletingor overwrit ing these files, the w o r m appends
randombytesto the end, addinga few 100KB more every time. It simul‑
taneously modifies the EXE headers so that the enlarged file is loaded
into memory. Eventually Delphi programs on a BGB-infected machine
collapse underneath the weight of the megabytes of gunk they must
haul up into RAMat load time.

The strange moniker is explained by a taunt ing anonymous mes‑
sage posted to one of the newly created anti-Delphi newsgroups. Here
is the text:
L 3 T M WRiT3 Vi R U Z 3 Z , L 3 T M WRiT3 D3ViC3 DRiV3RZ, L3T M

WRiT3 WiNDOW M 4 N 4 G 3 R Z ; BUT 4 Z LONG 4 Z TH3Y UZ3 P 4 Z C 4 L ,

TH3Y R ZTiLL 4 BUNCH OF B i G GURRRLZ BLOUZ3Z.
D34TH 2 TH3 D3LPHiLTH SCUM! i H8 TH3M 4 L L !
TH3 D3LPH iLTH K i L L 3 R
T h e o p i n i o n s e x p r e s s e d i n t h i s m e s s a g e a r e t h e
a u t h o r ’ s o w n , a n d d o n o t i n a n y w a y r e fl e c t t h o s e o f
D r o m m i n g t o n - E g b a r t h S m a l l P l a s t i c C o n t a i n e r s I n c .

Acrack team of computer experts from the FBItries to prolongthis
thread in an at tempt to track down ‘The Delph i l th K i l le r ’ . In the
unmoderated newsgroup, however,the Feds are unable to prevent it
from turn ing in to a rather pointless discussion about where the apos‑
trophe should go in the phrase B i g Girl’s Blouses. :
D a y 72. A group o f mi l i tant Visual Basic p r o g r a m m e r s decide that
they have been ignored for long enough, and produces its o w n exam‑
ple of the genre. The VisBas virus has several unusual features; the
most str ik ing beingthat it uses a standard installer to propagateitself:
Please wait while InstallShield extracts thefiles which wi l l install this
virus. It is strongly recommended that you exit a l l Windows programs
before running thisprogram. Oh, and i f NT userscould logon asAdmin‑
istrator, that wouldbe a great help too. PressDown to view the restof the
end-user licence agreement.

Despite ‐ or perhaps because of ‐ this, the virus is qui te success‑
fu l in spreading. It appears on the cover CD of one of the PC maga‑
zines, where it is described as a ‘must have Internet connection
management and desk d ia ry tool’. Thereafter it is rap id l y adopted by
all the r iva l publications, often winn ing the ‘Freeware of the Month’
award, u n t i l it becomes even more common than that other staple:
the out-of-date version of Netscape-Communicator-now-with-annoy‑
ing-yellow-AOL-Thing.

However, the malevolent action of the virus ‐ to rename p a s files to
BAS ‘to show wearejust asgood’ ‐ is sofeeble that the anti-virus toolkit
companies don’t even bother to issue a patch to cope with i t , and the
VisBas team retires to sulk.
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Day 105. However, the Visual Basic effort has not been ent i rely disre‑
garded, and a Delph i faction retaliates devastatingly. Us ing a simple
virus which, ina bri l l iant piece of social engineering, spreads by mas‑
queradingas unwanted Microsoft promotional email ( ‘Travel to Hong
K o n g to be a m o n g the fi rs t to learn about Microsoft ’s n e w COM+
mousewheel technology’) , the payload is hideously cruel. I t penetrates
the huge cluster of life-support DLLs , OCXs, and what no t that every
Visual Basic program needs to help i t breathe and ‐ here’s the clever
b i t ‐ patches one at random fo its ownprevious version.

The consequences are appalling. VB programs start dying likeflies,
often corrupting files and databases as they go, and in extreme cases
actually causing machines to catch fire. Since the affected DLL is a
genuine VB support DLL , albeit of a slightly older version, the stan‑
dard anti-virus tools are useless. Finally,Microsoft i tself snaps into
action, and issues a w a r n i n g message to i t s promotional email mail‑
i ng lists. The impact of the warning is rather muted, asbefore release
i t is edited and passed by the Redmond market ing department :
‘Microsoft technology t r iumphs again...’

U l t imate ly the Delphi virus is successfully countered by a vaccine
program, which performs exactly the same version substitution trick
‐ but on the BDE.
Day 127. The first Java virus appears, exploiting a previously unno‑
ticed securi ty hole in the applet sandbox of certain JVMs. Allegedly
devastating, i t really needs to r u n on a mult i -Gigahertz, multi-proces‑
sor Sun to be seen at i ts best. This, combined with the fact that most
web users close their browsers on reflex at the dread words ‘Loading
Java applet’, rather l imits i ts impact. But it is jo l ly well designed, and
portable, which is the main thing.
D a y 143.The first L inux virus, thought to becreated by the very, v e r y
extreme ‘We love Windows; even Exchange Server’ g roup . The virus
spreads itself in packets of data in the archaic NETBIOSprotocol and
gains control usinga fixed-size buffer overwrite. Although it can infect
Windows machines, it on ly actually attacks In te l machines r u n n i n g
SAMBA ~a package, which allows non-Windows machines to act as
Windows file servers.Onceinstalled the v i rus monitors network traf:
fic look ingfor l ike ly password strings; every time if finds a candidate,
it tries to become root user.

Once a machine has been fu l l y infected, the system appears to go
through a standard shutdown. Meanwh i l e , in the background, the
core OS is overwritten. The unfortunate L inux user sees one last
message:
T h e s y s t e m i s h a l t i n g . . .
S y s t e m h a l t e d .

S o y o u w o n ' t b e s t a y i n g u p c o n t i n u o u s l y w i t h o u t r e b o o t
f o r t e n y e a r s a f t e r a l l , w i l l y o u , y o u smug s m e g g e r ?
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