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For unbeatable productivity, new Borland C++Builder 3 is
the most advanced C+ development environment ever
created. Developersworld-wide recognise C++Builder 3 as
the industrial-strength environment they've been waiting
for. It’s not just that they know they can rely on Borland’s
robust technology to build world-class applications in
record time. Oreven that C+Builder 3 completes the C+
transition to visual development and slashes tasks that took
minutes down to seconds. What's really making an impact
on developers is that, with C+-Builder 3, there’s no code
compromise. You don’t have to choose between low-level
contro! and RAD. You get both - and so much more.

Like all Borland products, C++Builder 3 is in tune with
what developers really need from their tools. It’s the most
powerful and comprehensive suite of C++ development tools
ever made. Fromsuper-fast applications that you know will
connect to any corporate data, to superb compatibility with
MFC and OWL, C++Builder 3 delivers it all - so your projects
areon time and on budget.
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C++Builder 3 is the fastest, most advanced C++ compiler
and development environment ever created. It’s packed
with new features and enhancements to make any
C+ developer's life easier:
> Multi-target project manager: work simultaneously with
multiple EXEs, DLLs, RCs, and more.

> Full one-touch support for COM, DCOM, ActiveX, and
ActiveForms.

> Speed through coding with Codelnsight.
> Develop scalable multi-tier applications with
DecisionCube, MIDAS and Businessinsight technologies.

> Comprehensive new low-level debugging capabilities.
Visual development is the future of C++ programming.
Look the future in the eye with new Borland C++Builder 3.

Borland
www.borland.co.u'

Borland international (UK)Limited,
8 Pavilions, RuscombeBusiness Park,
hascodeee RG109 NN
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The value of free software
If you re involved i n a

small software
company, as a
developer, a

) guru, an MD or
{ ~ ~ ~ whatever,

recent comments by
Microsoft and
announcements by

Netscape must have made you
seriously think as to what the
future has to offer. Let me recall
two events, which happened
independently in January.

On January 9,Bloomberg
interviewedBob Herbold,
Microsoft schief operating
officer. The interview focused
on Microsoft s attitude towards
the US Department of Justice
and the fact that Microsoft
doesn t have a plan for rev is ing
Windows 98in case a federal
judge orders the company to
make changes .

Somewhere towards the end
of the relatively short interview,
when asked how small software
companies could compete on
products that Microsoft plans to
fold into its operating system? ,
Herbold replied i n a n
astonishingly frank manner
that smaller rivals had three
possible paths: they could fight a
losingbattle, they could produce
asuccessful product and then
sell to Microsoft or another large
company, or they could not go
in to business to begin with
because, hey, if you re a betting
person you know which way i t s
going to go.

Later in the month, on
January 22, Netscapeannounced
that it wouldmakefreely
available the source code of
Netscape Communicator
Standard Edition5.0. This made
a bigger impact. It hasalready
receivedlots of comments which
canbe broadly classified in
either: this is the best
announcement ever made,or,
Netscapereally didn t havemuch.
of achoice and i t sprobably too

E X E m a r c h 1 9 9 8

late to save the company. I Il
explain later why I think the two
events are important when
viewed together.

The evolution of Windows
shows that many software
niches that once were viewed as
clearly separate from the
operating system eventually get
integrated. Sowho is to say
whether a product in
development wi l l fold into a
Microsoft operating system or
not, and when? If you can t
answer that, then according to
Herbold the only way you can
have a successful software house
is by hoping that you Il
eventually be bought by
Microsoft.There arebetter
gambles in this world!

of free software, we are referring
to freedom, not to price. Our
General Public Licenses are
designed to make sure that you
have the freedom to distribute
copies of free software (and
charge for this service if you
wish), that you receive source
code or can get it if you want it,
that you can change the software
or use pieces of it in new free
programs; and that you know
you can do these things.

Companies l ike Cygnus are
successful by selling their
experience: they specialise a l l
the wealth of free code available
to specific client needs. There is
areal needfor such
commercialisation of free
software. Even though free

When wespeak of free software, we
are referring to freedom, not to price.

One wouldn t havebeen
surprised if most small software
companies, after reading
Herbolds reply, would consider
themselves doomed. This is
where the Netscape story comes
in and lights the future in a
completely different way: just
give away your binaries and
your source code.

This is not new thinking.
The Free Software Foundation
(FSF)did that many years ago,
and GCC and Emacsare pretty
successful. As TimO Reilly,
President of O Reilly and
Associates, summed it up
freeware is the lifebloodof the
Internet . To namejust three
other robust software projects
for which the source code is
freely available (and free):
Apache, Linux,and Perl.

Giv ing away doesn t imply
that you can t make money. One
licence term that Netscape is
contemplating as a possibility to
adopt, the GNU General Public
License, states: when we speak

software tends to evolve faster
than its commercial
counterpart, especially as far as
bug fixes are concerned, many
commercial businesses are st i l l
reluctant to acquire software
which comes wi th no warranty
at all. Software houses
specialising in free software
can offer customisation and
warranties fora price.
Another way to make money
out of free software is on the
documentation side asO Reilly
and Associates can prove.

One common advantage of
free software development is
that it benefits from very
experienced developers f rom al l
over the world. As Tom
Christiansen put it (on the comp.
infosystems.www.authoring.cgi
mai l ing list): A person wi l l do
for love in this case, the love of
creation, the respect of ones
peers what they wi l l not do for
money. And it benefits from its
most experienced users when
they want a new feature added,

they just write it and offer it to
everyone. That s not to say that
there s on l y one model to follow
to develop free software. E r i c
Raymond,maintainer of the
famous Jargon file (aka the
Hacker s Dict ionary), who has
been involved in free software
development for ten years, has
written a seminalpaper on the
subject: The Cathedral and the
Bazaar (http://earthspace.net/
~esr/writings/cathedral-paper.
htmi). Basically according to his
paper there are two methods, the
one adopted by the FSF which
imposesa strict control on
releases the cathedralbuilder
versus the release often and
early methodof the Linux world
the bazaar. Bothhave been

successful but work quite
differently. Eric Raymondhas
beenrumoured to consult for
Netscapeto adviseon how to
release Communicator s source
code and how to maintain i t .

However, free software is not
the only alternative to traditional
commercial software. The
shareware marketcan also count
quite a few successes, suchas
Quakeand WinZip. This works
by freely releasingbinaries,and
more rarely source code, and
asking satisfied users to pay for
the softwareonly if they like it
enoughto continue using it. It
relies on honesty so it tends to
work only for software with large
distribution, as honest users tend
to be a minority.

Eventhough free software is
notnew, Netscape s move is the
first change of status for a piece
of software from commercial to
free with ful l release of source
code. Eric Raymondin an email
to Tim O Reilly commented: I m.
ready to dance on rooftops, and
[everybody] is officially invited
to join me. It s happening,
people! The Internet culture and
the Unix/free software/open‑
development model is winning.
David Mery
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Netscape Communications is to
make the source code for the next
generation of its NetscapeCommu‑
nicator client software available for
free licensing onthe Internet.It plans
to post the source code beginning
with the firstC o m m u n i c a t o r5.0 devel‑

H o w c a n m y b u s i n e s s ‘ e a c h
t h o u s a n d s o f p r o f e s s i o n a l
S o f t w a r e D e v e l o p e r s e v e r y d a y ®

C l i c k
h e r e

oper release (expected in the first
quarter of1998,codenamed Mercury).

The strategy of Netscape is to
harness the creative input of pro- sraciner
grammers on the Internet by incor‑
porating their best enhancements
into future versionsof the software.
The company wil l handle free
source distribution with a licence
which will allow code modification
and redistribution and provide for
free availability of source code ver‑

Communicator goes free
‘Netscape Communications is to make the source code for

Frossa e l l p r e n t y the next generation ofi t s Netscape Communicator client
cppertunity’ software availablefor free l i c e n s i n gon the Intemet. It plans

t opost the source codeb e g i n n i n gwith the first
Sevtopert Communicator 5.0 developer release (expected within the

first quarter of 1998, codenamedMercury)

‘The strategy of N e t s c a p eis to harness the creative input of
~ programmersonthe Internet byincorporating their best

enhancements into future versions of the software.

The company will handle free source distribution with a
licence which will a low source code modificationand
redistribution andprovide for free availabilty of source code
‘vers ions , in the manner of the GNU Public License (GPL)

sions, in the manner of the GNU
Public License (GPL).

Netscape intends to c r e a t ea spe‑
cial web site service where all inter‑
ested parties can download the
source code, post their enhance‑
ments, take part in newsgroup dis‑
cussions, and obtain and share
Communicator-related information.
It will also continue to offer periodic
certified and supported releases of
its Communicator and Navigator
products (incorporatingthe best fea‑

tures developed by third parties).
Inaddition, the company is mak‑

ing its currently available Netscape
N a v i g a t o randCommunicator Stan‑
dard Edition 4.0 immediately free
for all users.

By making
Netscape hopes to encourage
developers and system adminis‑
trators to adopt its browser, know‑
ing that they can tailor it to their
particular needs. The company has
noted the success of the Apache

the code free

Modelling with cool shades
Interface-baseddesign for business levelcomponentsis the core prin‑
ciple supported by COOL:Spex.The modelling tool for component
specification and architecturedesign, from Ster l ing Software,allows
developers to identi fy andspecify components by interfaces,for enter‑
prise-scale component-based development (CBD).The ideais t h a t by
modell ingthe component specifications at the outset,developers c a n
analyseand communicate what the component mustdo, while remain‑
ing flexible about how the specification wil l be implemented.

COOL:Spex has three diagrammers fo r component specifica‑
tion. The Type Diagrammer provides visual model l ing support fo r
recording the elements of interest in ad o m a i n .The Type Collabora‑
t ion Diagrammer provides a w a y to model the dynamic behaviour,
including act ions between elements of a domain. The Interface Dia‑
grammer is used to specify the overall behaviourof an interface,
including pre and post conditions.

HTML is used for customisable reporting and the product ships
w i th standard reports and report templates. A Model Manager al lows
viewing of mult ip le da ta sources including S t e r l i n g sCOOL prod‑
ucts and the Microsoft Repository (component specifications can
be moved to and f rom the Microsoft Repository,opening the imple‑
mentation to UML compliant technology).
wwww.sterling.com
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software and Linux operating sys‑
tem, whose source code has long
been in the public domain.

The move is seen as targeting
Microsoft on several fronts. It
makes official acommon practice
of obtaining the Netscape products
for free, it makes Netscape appeal‑
ing on p r i c etocomputer makersand
online services, and it gives soft‑
ware developers a new reason to
side with Netscape.

w developer.netscape.com

Follow the signs
DV-Centro is a development tool for
building custom visual programming
languages (VPLs) underWindows95
and NT.Byallowing Windows devel‑
opers to extend MFC-based appli‑
cations with diagrammatic or
graphical language interfaces it
enables user interactionthrough cus‑
tom symbols, shapes, and objects.
DV-Centro s graphic objects are
linkedto data structures and changes
to the g r a p h i c sare propagatedto the
rest of the application.

With DV-Centro 2.0 developers
can converta standalone DV-Centro
application into an ActiveX compo‑
nent. It is integrated with the
MSVC++ env i ronmen tand features
a suite of graphical tools that allow
developers to create reusable com‑
ponents for graphical applications.
w www.dvcorp.com

N E W S

Compag has acquired D ig i t a l to
become the third largest
computer company in the world
(after IBM and HP). Compaq says
it is committed to investing in
Digital s assets such as the 64-bit
Alpha microprocessor,
OpenVMS, Digital Unix, and
Windows NT enterprise systems.
www.compag.com

CodeTEST, the software
verification tool from Appl ied
Microsystems, has device‑
specific processor probes for
Intel and AMD 386EX and 486
processors, and Motorola s Power
PC 603e/740 processors. It
monitors embedded software
behaviour and communicates
with the user s workstation over
LAN connections.
www.amc.com

True DBGrid Pro 5.0VC++ from
APEX Software is an upgrade to
the DBGrid included in MSVC++
4.2 and 5.0. The 32-bit ActiveX grid
control is for use with the MSVC++
5.0 MFC Class Wizard and enables
developers to display and access
data using the MFC DAO, ODBC,
and RDO classes.
www.componentsource.com

Oracle Reports 3.0 is for low-cost,
enterprise-scale report
publishing to intranets and the
Web (previously part of
Developer/2000). Reports are
called from a web browser, thin
client, orActiveX control but the
actual execution of a report occurs
on the application server.
www.oracle.com

Users of CA s Jasmine will be
able to use Insy te TimeSer ies
class libraries. They provide
functionality for creating and
manipulating data which changes
over time.
w w w . c a i . c o m



N E W S

MicroStrategy, the relational
OLAP vendor, has released DSS
Web 5.0 for data analysis via the
web. There is an API for custom
application development. Sample
interface templates help to create
applications using HTML, Java, or
ActiveX.
www.strategy.com

H A H T Sof tware has
announced the availability of the
HAHTsite Enterprise Solution
Module (ESM) for Seagate
Crysta l Reports. It allows
integration of reports into
HAHTsite web applications
without writing further code.
www.haht.com

S A V lis an open interface which
allows third party applications to
integrate with the Sophos anti‑
virus protection system. Its multi‑
threading DLL provides
performance benefits over
invocations of command-line
versions. It avoids the memory
constraints of reserving memory
when initialising, each timea file
is virus checked.
www.sophos.com

Visual Quantify 4.0, from
Rational Software, extends the
automatic performance profiling
capabilities it has for Visual C++
and Visual Basic toVisual C++
applications in Windows CE
Emulation Mode on theWindows
NT platform.
www.rational.com

S y n o n has released Obsyd ian
3.0. The model based application
development tool for NT now
supports the automatic
generation of Java-based server
applications. IT systems are
modelled from a business
perspective and the application
code is automatically generated.
www.synon.com
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Embedded development. Suite you, sir?
Diab Data is introducinga suite of
tools to support the development
o fembedded app l i ca t i ons .The set
of tools, collectively known as the
RTA Suite, consists of three visual
runt ime analysis tools for 32-bit
applications: a Visual Interactive
Profiler, aRuntime Error Checker,
and an interactive Link Map Ana‑
lyzer. More tools will be added to
the suite over time.

The first element, the Visual
Interactive Profiler (VIP), provides
information about a program s run‑
t ime behaviour. It profiles an appli‑
cat ion to determine the most
frequently used areas of code.
Block count and timing information
is provided. Coupling of the VIP
with the Diab Data compiler suites
allows them to make use of run‑
t ime profile data to invoke profile‑
driven optimisations.

Hierarchical profile information
is also provided byVIP. It examines
function pair relationships at run‑
t i m e to show the percentage of
time that one function called, or
was called by, another. For code
coverage analysis, VIP verifies

Searching
SQL Server
SPEED Ferret 3.5, the find and
replace utility, includes support for
Microsoft SQL Server 6.5 as well
as Access 97 and Visual Basic 5.
The tool from Black Moshannon
Systems searches all text proper‑
ties of all objects in an application.
Possible applications include
global terminology changes, object
r e n a m i n g , date-related property
searches and, more generally, pro‑
ject familiarisation.

With support for SQL Server 6.5
SPEED Feret3.5 can search through
tables, columns, stored procedures,
views, rules, and all other objects in
a SQL Server database. A table
viewof all occurrences allows users
to assess the impact of proposed
changes and minimises the risk of
broken functionality due to over‑
looked occurrences.
Ww www.speedferret.com

s a r

whetheraparticular function block
has been executed and colour
codes the o r i g i n a ltext filedepend‑
ing on i ts execution status.

The second element in the suite
is the Run-Time Error Checker
(RTEC). Itinstrumentsa user s pro‑
gram and then analysesit at runtime
to uncover memory leaks, stack
overflows, dangling or out of bounds
pointers, and other memory alloca‑
tion errors that cannot be found
through static program analysis.

space
o o m c c N N NBH occasi4e _soaz_s

00101FC Ve r s i o n

The third product in the RTA
Suite is the Link Map Analyzer
(LMA).This gives multiple views
of a developers link map and
allows interactive editing of mem‑
ory setups for optimum memory
use. The LMA provides three dif‑
ferent views of a user s link map: a
standard command file window, a
graphical representat ion of the
memory map, anda hierarchical
file window..
w www.ddi.com

Netscape creates JVM gap
Following on from Netscape s announcement to make the source
code for the next generat ion of i ts Communicator cl ient software
available for free licensing is the news that Netscape wi l l no longer
be supplying a Java V i r t u a l Machine for u s e w i th i t s browser.
Netscape wil l provide a programming interface, to be called Open‑
Java API , to allow operating sys tem vendors such as Microsoft,
Sun, or Apple to hook JVMs into Netscape s software.

The t w o announcements are probably related to the degree of
Netscapes abil i ty or desire to release source code for the JVM as
part of the browser software. However, Netscape has had to por t
i ts J V M to over 15different p la t fo rms which support i ts browser,
and update each of these whenever Sun updated Java.The m o v e is
seen as part of a campaign to cut costs and return to profitabi l i ty
Netscape has said it would lay o f f about 400 of i t s 3200 employees.

Netscape w a s the first company to license Java technology from
Sun Microsystems and i t s browser s support played an important part
in encouraging developers to write Java applets. However, people
have criticised Netscape s implementation of Java and s o m e do not
see i ts loss as a direct threat to the future of Java.This has been fur‑
ther emphasised by s o m e Netscape employees. Java is a fantastic
language to program in. N o w is the chance for S u n to set Java free
and let it flourish, commented Ramanathan Guha (one of the chief
architects of Meta Content Format), on DaveNets Scripting News.
w home.netscape.com
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in database technology

Adaptive Server Anywhere 6.0. The ultimate, scaleable deployment database
New technology landscapes are today’s driving force behind the deployment of mob i l e , departmental
and distributed information systems. Critical success factors for deployment a re scaleability,
performance and overall manageability of the database environment. With the release of Adaptive
Server Anywhere, the successor to SQL Anywhere, Sybase technology delivers all of this and mo re

Bsvnasr
Appreciate the benefits of deploying Adaptive Server Anywhere

Support for mobile, r e m o t e and disconnected deployment J

Unique Java suppor t u s i n g Java VM in the server

Provides dynamic data-aware Internet capabilities

Delivers scaleability from single to multi-thousand user Adaptive

erver
For organisations that need to deploy highly optimised, productive information systems in today's

En te rp r i se data integration with inherent replication

Simplified admin i s t ra t i on for zero-cost management

Full relational capability with minimal footprint

competitive markets , Adaptive Server Anywhere has got what it takes.

See us on stand number 248 at Windows Show ‘98 from 10-13thM a r c hat Olympia

To order your copy of Adaptive Server Anywhere
call one of the GSYBASE resellers listed below.

System Science QBS Software GreyMatter Programmer's Paradise
0171 833 1022 0181 956 8000 01364 654100 0500 284177

> Enquiry No. Ma5



Sybase SQL
Anywhere delivers a high performance
DBMS for mobile, desktop and workgroup
environments. Ideal for broad deployment,
SQL Anywhere requires min ima l DBA
pupbelt and offers interoperability with
Sybase System 11. Replication technology
facilitates database access for occasionally
connected users. Features small footprint
and easy-to-use GUI tools. Client/Server
Base £197

Just released, Btrieve
Pro v7.0 now combines both Btrieve and
Scalable SQL in one exciting product.
Delivers the transaction speed of Btrieve,
together with the sophisticated relational
query capability of Scalable SQL. Linked
by a single common microkernel in one
package. Available for the Windows NT or
Netware platforms with client support for
all flavours of Windows and Netware,
OS/2 and DOS. From £645.

Objective Grid, a fully featured
100% MFC grid control supporting UNICODE,
ODBC/DAO/OLE DB, with find, replace, sorting,
and the epucn to bind to any data source including
‐ undreds of other features at £275.

Objective Toolkit, the essential set of over
60 MFC extensions includes docking
windows, smart edits, tabbed windows,
tree, customized toolbar and much more
all for only £345.

4 i n 1};
dbComplete 1.5 (32 bit); Better database
apps with greater functionality, in less time.
Formula One 5.0 (32 bit). For database
access, reporting, & constructing. First
Impression 5.0 ( 3 2 bi t ) . More than 35
unique chart types; 2&3 dimensional
options, Chart Wizard and Chart Designer.
VisualSpeller 2.1 (16/32 bit) Seamless spell
checking in reusable component form.
4 for only £235

Make application
development easier with EasyER. Affordable, easy to
u s e , powerful, scalable, supports RDM and database
design using ERD’s. Rapidly deals with tables, columns,
indexes, p r i m a r y and foreign keys, cardinal i ty,
referential integrity, constraints, stored procedures and

m o r e .  S u p p o r t s  d a t a b a s e
schema generation and reverse‑
engineering of a huge range of
popular desktop and client/server
databases. All for £425.

, the programmer's
favourite editor, helps with tasks like; - Locating and
navigating to specific code - Creat ing &

maintaining comments ‐ Working with
version cont ro l Typing repetitive
constructs ‐ Renaming variables across
hundreds of files - Working with others
and their revisions. CodeWright
synchronises with your Visual C++ and
Delphi environments. For Windows 95
or NT and Windows 3.1

"The Complete
Help Authoring Solution" RoboHELP Office
provides a complete Help authoring solution
with a collection of powerful Help and
HTML tools for authoring professional
Windows Help, WebHelp, Microsoft HTML
Help, Netscape NetHelp, printed documen‑
tation, intranet/Internet Web sites, and

SSWindows CEHelp - all from a single source.
Includes RoboHELP, RoboHTML (at no extra
cost!), plus over 16 powerful Help authoring
utilities. Ecall.

&> Enquiry No. Ma6

S Y S T E M
@ PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR IS NOT LISTED @ CALL FOR OUR COMPREHENSIVE CATALOGUE @PRICES ARE . Cc. | E N .. E

ISIVE OF VAT @SHIPPINC MAINLAND UK £8.00. SAMEDAY LONDON DELIVERY AT COST @ PRICES ARE SUBJECT TO CHANGE - ‘ f
C A L LTO CHECK @VISA, ACCESS, & MASTERCARD ACCEPTED WITH PHONE ORDERS 1 Bradley's Close, White Lion St. London N1 9PN Fax: 0171 837 6411

w w w . s t e m s c i e n c e . c o . u k



The Internet gets logical
Visual Prolog version5.0, from Pro‑
log Development Center (PDC),
contains compiler improvements,
an enhanced development environ‑
ment, Internetsupport, and adebug‑
ger (for the first time).

Changes to the compiler include
the possibility to declare predicates
a s p r o c e d u r e , f a i l u r e , e r r o ‑

n e o u s , a n d m u l t i _ i n addition t o
d e t e r m and n o n d e t e r m . This
enables the compiler to check for
dangerous fail condi t ionsin proce‑
dural code. Unused local predicates
and problematic automat ic type
conversions can bedetected. There
are new predicates for runtimeerror
handling and the compiler now sup‑
ports a concept of Objects and
Classes. A new linker means pro‑
grams can bebuilt without the use
of aC compiler.

As well as increased speed of
compilation and linking, enhance‑
m e n t sto the development environ‑
ment include support for project
sharing and source code control
with systems such as PVCS, MKS,
and MS SourceSafe. Cursor posi‑
tioning at the location of runtime
errors has been incorporated.

Over fifty predicates have been
added. They are concerned mainly

‘Window Help
Gakic] BEE) Bl

4BEGIN Task Window, eActivate
‘ v a s k _ w i n _ e h (Vin,e A c t i v a t e , 0 ) : - ! ,

‘END Task Window, eActivate

SBEGIN Task Window, id help contents
task_vin_eh(W i n , e _ M e n u ( i dhelp contents, shiftctlaic),0

vp i _Shov i f e l p ( "p rocon .h l p ” ) ,

SEND Task Window, id_help contents

with aspects of a GUI, for example,
changing fonts, customising
menus, loading icons, and storing
print preferences.

The Internet support of Visual
Prolog 5.0 is to facilitate the devel‑
opment of intelligent web si tes
expert systems attached to home‑
pages. They would be able to auto‑
mate processes such as helping
customers choose products. PDC
anticipate applications for intelli‑
gent agents o rd a t a - m i n i n g ,t o help
users n a v i g a t ethe volume o fonline
i n f o r m a t i o n .A swell a sbindings t o

XML is recommended
The World Wide Web Consortium (W3C) has released the XML 1.0
specification as aRecommendation.XML1.0is the W3Cs first Rec‑
ommendation for the Extensible Markup Language,which is a s y s ‑
tem for defining, validating, and sharing document formats on the
Web. It is asubset of t h e exist ing international text processing stan‑
dard SGML intended fo r u s e on t h e Web. (See EXEJune 97pp37-40.)

XML is primarily intended to meet the requirements of large-scale
web content providers for industry-specific markup, and the process‑
ingof webdocuments by intell igent clients. It is fu l ly internationalised
for European and Asian languages, w i t h al l conforming processors
requiredto s u p p o r tthe Unicodecharacterset. The language isdesigned
forthe quickest client-side processing consistentw i th i t sprimary pur‑
pose as an electronic publishing and data interchangeformat.

Beyond i ts technical importance, XML represents a fundamental
shift in the relationship between sof tware producers and consumers .
XML is an open, human-readable format that does for data what Java
doesfor programs. TogetherXML andJava provideaplatformand ven‑
dor-independentenvironmentthat liberatesusersf rom proprietary soft‑
ware and hardware architectures, said Sun s Jon Bosak,Chair of the
W3C XML Working Group.
w www.w3c.org/XML
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Sockets (the API to theTCP/IP pro‑
tocol), there is FTP and HTTP sup‑
port. Example programs illustrate
communication with Java applets,
and CGI and ISAPI support.

The debugger is a standalone
program for Win32 platforms; it is
expected to be ported to OS/2 (but
not toWin16 platforms).

Visual Prolog 5.0 is supplied in
two versions: 1st Step and Profes‑
sional. A full, time-locked, version
of 1st Step (for 16-bitWindows)can
be downloaded from the web.
w www. visual-prolog.com

Testing the
millenium
Automating the testing of asystem
over 12key datetransitions isafea‑
ture of CYRANOs MilleniumTest.
It enables companies to verify aY2K
fix and assess the level of risk in

asystem.
It operates solely through the

application s Ul, so it can validate
programs and layered software
without access to source code. By
allowing the user to record a busi‑
ness process, identifying date sen‑
sitive input and output, the user can
instruct MilleniumTest to age the
recording to simulate the process
across future dates. Al l date sen‑
sitive behaviour is compared with
the original recording to check for
correct, relative behaviour.
w www.cyrano.com

NEWS|

Visual InternetToolkit 3.0, from
Distinct, isa set of reusable DLL
and ActiveX components. Its
features include: Finger, Firewall
(Socks 5), FTP Client and Server,
HTTP and HTTPS, MIME, TCP
Server, Telnet,VT220, and
Windows Sockets. It is bundled
with the Distinct Network Monitor.
www.componentsource.com

Sheridan D a t a Widgets 3.0, the
ActiveX component set for
database applications, has
improved data presentation
functions: the ability to format
and print reports directly from the
DataGrid, export the DataGrid
to HTML, export data t o a
delimited file, and to save and
restore grid layouts.
www.contemporary.co.uk

Bor land has launched version 4
of its intelligent middleware,
Entera.Along with new security
features and integration with
Borland s own AppCenter, the
E n t e r a4 Interface Generator has
been built in Java to provide a
unified GUI for all Entera s code
generation tools.
www.borland.com

Piercom2000Digital Version for
Cobol, is Piercom s year 2000
readiness software. It is an
integrated toolset for the
automated assessment, analysis,
and remediation of application
code, tailored for D ig i t a l Unix
and Open VMS environments. A
release for Fortran is imminent.
www.piercom.ie

The Embedded Software
Association (ESOFTA) has set
up a Y2K area on its web site as
well as providing aY2K Internet
Reflector. News items, meeting
notices, and Questions &
Answers will be carried.
www.esofta.com
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[news

Be was demonstrating the Intel
version of BeOSat SDWest.
Looking practically identical to the
PowerPC version, BeOS on Intel
supports multiple processors out
of the box. Be spokesmen claimed
that the Intelversion actually
performs better at comparable
CPU levels. BeOS on Intel is due
to ship in late March.
www.be.com

Blue Sky s RoboHelp help
authoring tool now supports three
extra help formats: WebHelp an
HTML-based help system
s i m i l a rto Microsoft sHTML Help
(already supported by RoboHelp),
Windows CE Help, and
Netscape s NetHelp 2.0.
RoboHelp 5.5 will be available in
March priced $499.
www. blue-sky.com

Sentinel LM is a software-based
protection tool designed to allow
for the deploymentof time‑
limited, feature-restricted, and
demo software. Sentinel polices
licence limits automatically, and
remote activation allows
additional licences to beadded
over an Internet connection.
www.rainbow.com

Two releases from DataViews
were announced at the show: as
well as DV-Centro 2.0, DataViews
9.9 is a point release of the
graphic and charting control
package which also integrates
into Developer Studio.
www.dataviews.com

Newly-expanded Rational
Software demonstrated Rose
98, an updated version of i ts
flagship modelling tool. Rose98
features support for multiple
modelling languages including
UMLand improved round-trip
engineering capabilities.
www.rational.com
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Announced on the first day of SD
West, KL Group s JProbe is a Java
code profiling tool designed to
allow developers to analyse and
eliminate bottlenecks in their code.
Since performance is oneof the tra‑
ditional bugbears of Java, KL
believes that developers will wel‑
come sucha tool with open arms.

At the heart of the system is a
Java VM licensed from JavaSoft
and specially adapted to allow
measurements to betaken. The on‑
screen interface breaks Java pro‑
grams down by class, method or

SD98 hitsa low
Exhibitors and
expressed disappointment at this
year sSoftware DevelopmentWest

visitors alike

show, with attendance apparently
down on previous years. Several
exhibitors said they were less than
impressed with the number of vis‑
itors on the first day.

The number of exhibitors was
also down from last year. In 1997,
SD West ran alongside the Java
One conference and exhibition,
which has this year moved up to
spring. It was suggested that this
change was responsible for the
drop in attendance.

The SD West conference ses ‑
sions were well-attended. For the
annual Jolt Awards prizes went to
NuMega for i ts Visual Basic Dev‑
Partner tools suite, Eiffel guru
Bertrand M e y e rfor the 2nd edition of
his Object Oriented Software Con‑
struction, and a Lifetime Achieve‑
ment award to Microsoft for VB.

thread, and can l ist and browse
memory blocks in use. The profiler
will show the execution time of any
portion of the code, right down to
the individual line. The Call Graph
shows which methods call which
others both in yourown code and
inthe Java libraries and the indi‑
vidual call times for each.

JProbe also spots unwanted
memory references , the Java
equivalent of amemory leak. This
occurs when memory is refer‑
enced unexpectedly and the ref‑
erence is never cleared, holding

up the garbage collection
process. The Instance Summary
displays the number and perfor‑
mance of all instances of a given
object. JProbe wi l l also profile
calls to native OS methods made
using JNI_ although not, at this
stage, J/Direct.

JProbe runs only under NT 4.0
and only on Pentium-class PCs.At
present it is available only in beta,
but will be released, according to
KL Group, in April. It will be priced
at $499.
w www.kig.com

SuperCede 1.0 superceded
Newly-formed Asymetr ix spin-off SuperCede demonstrated ver‑
sion 2.0 of i ts eponymous product at SD West 98. The company s
main sel l ing point fo r th i s version is what i t c la ims to be the firs t
complete support for compi l ing Java source down to nat ive Inte l
binary code. Although other packagesclaim to produce Intel bina‑
ries, s o m e additional support in t h e form of l ibrar ies has a lways
been required. SuperCede claims that version 2.0 will produce pure
standalone programs from a n y val id J D K 1.1Java source.

Other improvements in the product include the abil i ty to include
C++ code modules and class libraries into Java projects when tar‑
get ing Intel processors, anda ful l set of database access funct ions.
An ODBC data browser is included in the package asared r i v e r s for
the most common back end data sources. SuperCede 2.0 also fu l l y
supports JavaBeans, and again when targeting t h e In te l platform

ActiveX controls.
T h e most revolut ionary feature of the fi r s t version, Flash Com ‑

pilation, has been retained and enhanced in the n e w version, and
a l ib ra ry of useful JavaBeans is included. The Standard edition
lacks the native code compilation abil i t ies and has l im i ted data
access capabilities.

The Standard Editionwi l l in i t ia l ly be available free over the Web,
eventually retailing at around $99.The Professional Edition,wi th all
options included,w i l l be priced at $995. No UK pricing was available
at t h e t ime of writ ing.
w www.supercede.com
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Building
S O F T W A R EJava database Beveloping SUS

applications |
shouldn't be this toug|

Apotivity.
Absolutely the fastest way
to build and deploy scalable
database applications in Java

@ CORBA support %
®@Distributed debugger
@ Supports all major databas
®@Runs on all major browsers: 4

Internet Explorer and Netsca|

® Scalable, multi-threaded pure Java Server
@Easiest to learn
1 tomatic deployment

ute installation
performance native JDBC interfi
alancing server architecture

are Limited 210 Bath Road SLC

753 216300 - Fax: 01753 216:
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+? Could
Jules finds himself back at school.
7 | ae a computer expert,

aren’t you?’ That’s what
people say after they’ve dropped
their Gameboy. Or they’ve left
their floppy containing their
life’s work beside the microwave.
Or they’re sosick of bank
charges for nasty letters that
they want to know how to hack
the bank’s computer to get all
their money back out. They say
it after al l these things, and r ight
before they say, ‘So I wondered if
you couldjust help me out - it’s
onlya litt lejob for someone of
your talents after all!’ Damn,I ’m
asucker for flattery ‐ it gets me
every time!

This time, though, it was
different. I hadbracedmyself for
the inevitable ‘little’ request,
when the speaker continued ‘So
would you mind telling me
whether my son’s computer
teacher is telling the truth?’
What? ‘Well, you see, none of
what she says makes sense to
h im,and he wants to know if it’s
his fault’. Irather wanted to
know too, and thus it was that I
found myselfwith a tutee of my
very own.

That day, they’d beentalking
about databases. ‘Whatare the
different kinds of databases?’ I
asked. Tutee consulted his notes:
‘flat, relational,and network’. I
looked, and there it was, copied
straight o ff the blackboard.
Every database was one of these
three forms, andthere were no
others. ‘OK,’ I asked, ‘what are
the differences between them?’
Tutee consultedhis notes. He
flicked back a page or two, then
forward again. Finally,he closed
the notebook with an air of
completion, andproudly told me
‘Dunno’. I tried to coax the
answer out of him; ‘What kindof
records do you find in a flat
database?’ He thought for a
while, realisedthat this was a
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trick question, and said
‘Everybody uses CDs now!’ It was
certainly clear that, if he’dnever
been told about records, he
couldn’t possibly have been told
about the differences between
the databases.

Herewas another howler
from a different day. Amini-test
was loomingabout networks.
The class hadbeen told about the
three different kinds of networks
(apparently there’s only three:
tree, r ing,and bus) and was then
told to research them. After the
test, Tutee comes back with his
paper. The question was simple:
‘What are the three different
kinds of network? (See, there’s
still only three.) For each,
explain how it works, and give an
example.’ Explainhow it works?
Good grief ‐ people spend their
lives try ing to do that!
Fortunately the teacher hadn’t a
clue, and was blindedby the
science I hadcued into Tutee.
‘What did we get?’ asked him.
He beamed, ‘B+’.

I was furious. B+?Who does
that bloody woman think she is,
givingme (albeit vicariously)
anything less than an A+++ with
knobs on? ‘Ah, well,’ explained
Tutee, ‘younever told me
anything about packetisation’. I
lookedat the question paper. It
didn’t ask about packetisation ‑
didn’t even mentionprotocols. It
still asked about the (count them)
threedifferent kinds of network.
I turned the question paper over,
and there was still no mentionof
protocols on the other side. Even
holding the paper up to the l ight
didn’t revealwhat the three
(there could only have been
three) protocols might have been.

I n a way, it’s hard to blame the
teachers for not knowing much
about computers. After all, only
the most dedicated
humanitarianwould teach in a

sixth form college for £6ph when
they could use their MS
Word/MS Office/MS Excel skills
in industry for £25ph.

It’s hardeven to blame them
for asking one question and
mark ingquite another,when you
see what the poor students have
to cope with at exam time. In
order to do the bestpossiblejob
with my Tutee, I got holdof a
syllabus for the exam he w i l l
take. At first glance this syllabus
is surprisingly good- anyone
who actually knows al l this stuff
wi l l have a well-rounded
overview of most of the field, and
will certainly be in a position to
select further training, no matter
what use they wi l l put their
computers to. But,the exam
questions don’t reflect the
syllabus at all, and the marking
scheme is positively arbitrary.

Consider this question:
‘Name three items,in addition to
the data, that a packet should
contain (3marks)’. The model
answers allow status bits (free or
busy), reservationbits, and
prior i ty (I think they are
claiming that all packets must
have these), but specifically
exclude framing bits, time
stamps, or signatures. They
demand CRC or checksum, but
specifically exclude parity or
hashing. Personally, apart from
framingand data, the only thing
Tcan think of which a packet
absolutely must contain is a
destination, so I ’dhave got zero
for that one.

Secondly, t r y this one: ‘Name
three disadvantages of
introducinga national identi ty
smartcard system (but don’t
discuss the merits or demerits of
identi ty cards)’. Do you have any
idea how they expect the
candidate to separate the issues?
I ’msure I don’t.

T’m not surprised that

do better
teachers, when faced wi t ’ : this
kindof stupid authorit, il to
explain their subject clearly. How
do you explain, without
reference to lots of maths, what
makes one kindof error
correction better than another?
How do you explain why leaving
the side offa box, for example,
makesa clear description of a
file in context, and put t ing the
side back on turns i t into
meaningless drivel? The fact is
that they’re looking for far more
than a passingacquaintance.
They’re lookingfor students to
demonstrate the k indof skil l
which can only beobtained from.
long familiarity with the subject.
And they want those skills to
have been learned in shops with
the same arbitrary prejudices as
the examiners.

It’snot fair on the student.
Even if he can learn to pass an
exam (assuming, of course, that
the teacher has any more idea
than he does), what good is that
when he has no chance to
distinguish between the real
science and culture of
computers, and the fads of his
examiners? What good does it do
him when he goes on to further
t ra in ing and finds that the highly
specific ‘truths’ he’s learned turn
out to be misleading (or worse)?

It’salso unfair on the
employers, who already
complain that exam results bear
no relation to the skills of the
person. F i l l i nga student’s head
with prejudices and half-truths
can only make that situation
worse, addingarrogance to his
officially sanctioned ignorance.

Jules’exam-takingdays are
behindhim, afact which makes
him very happy. If you're notso
lucky, callhimon 01707662698, or
emailh i mon cix as
jules@cix.co.uk.
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Lookalikes
Dear Sir,
While perusing the booklet
accompanying a compact disc
of music by the popular 1970s
electronic music group the
Electric L igh t Orchest ra , I was
struck by the remarkable
s imi lar i ty of Mr. Jeffrey
Lynne, i t s inspirat ion and
leading l ight , to o u r own
programming superstar and

Interweaving languages
Dear Si r,
Peter Collinson s clever
exploitation of comments to
switch between JavaScript and
HTML ( E X E January 1998,
page 39) reminds me of a tr ick
I got up to a few years ago.
Readers may be amused by the
enclosed p rog ram l is t ing for
adding two numbers together.
Sofar so boring, but the clever
bit was that you could use the
F o r t r a n , Pascal, o r pre-ANSI C
compiler on it and it didn t
mind which!

It was not ful ly portable,
because for one thing it relied
on Fortran tolerating al l sorts
in columns 2 to 6and 73to 80
(shaded on my listing), but it
worked under VAX VMS with
no compiler errors. If you want
to follow the plot but don t know
al l three languages, let me
explain that Fortran treats asa
comment the whole of any line
whose first column has c; C
comments take the form
/ * c o m m e n t * / ;and Pascal
comments can take either of
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W e w e l c o m e s h o r t l e t t e r s o n a n y s u b j e c t r e l e v a n t

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

T h e E d i t o r, E X E M a g a z i n e , S t .G i l e s H o u s e ,

5 0 P o l a n d S t r e e t , L o n d o n W1V 4 A X , o r e m a i l

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

Gloop [very good anti-mist
visor product Ed ] inventor
Mr. Jules May. Are they by any
chance related? I think we
should be told.
MichaelMounteney
mounty@cix.co.uk

Bothof them l ike electronic
things that make noises. The
m o r e noise, the better! Ed Jules May

Seriously, what we may have
here is a technique looking for an
application. The technique is
valid for programs and data, and
allows either the same or
different meanings in different
languages. The basic
requirement is that the

two forms: { c o m m e n t} o r( f o r
those with pr imi t ive keyboards)
( * c o m m e n t * ) . A printable
character in column 6
introduces a Fortran
continuation line.

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

Jeff Lynne

languages comment formats
allow all but one language at a
time to becommented out.
Perhaps the main problem is
readabil ity such code isa little
difficult to present and comment!
WR. Lynch
Ipswich, IP5

( * 2 ) 3 / *
l i n k e d a n d r u n under VAX

VMS u s i n g t h e C o r F o r t r a n o r P a s c a l c o m p i l e r s w i t h i d e n t i c a l r e s u l t s .
The fi r s t l i n e i s seen b y C a s t h e d e c l a r a t i o n o f a n i n t e g e r p o i n t e r f o l l o w e d

a s a comment o p e n e r f o l l o w e d b y t h e b e g i n n i n g o f a comment s t r i n g .
A u t h o r W R Ly n c h , 11 . 9 . 1 9 8 6 . * )

PROGRAM L I P

C }  ( i n p u t ,
c * / m a i n ( )

o u t p u t ) ; v a r i , j : i n t e g e r ; {
{ i n t 4; 37/7*

c * / p u t s ( " G i v e m e t w o i n t e g e r s p l e a s e :
C } b e g i n w r i t e l n {

T Y P E  * ,

( ' G i v e m e t w o i n t e g e r s p l e a s e : '
A C C E P T  * ,  I ,  J

c * / s c a n t ( " t d $ d " , & i ,
w r i t e l n

i

6 & 3 )  / *
C } r e a d l n ( i , j ) ? ( i 3 1 3 ,

’
C* / p r i n t f ( " $ 1 3 d + $ 1 2 d = $ 1 2 d \ n " , i , j , i + j ) ?

}

( i  +  j ) 3 1 2 ) 7  {

END. { * / }
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[FEATURES

BjarneAgain
With ISO standardisation imminent anda third edition of i t s

defining book recently published, we invited Bjarne Stroustrup

to make some ‘s ta te of C++’ remarks.Things went swimming ly

unt i l interviewerWil l Wa t t s mentioned the J word...

ongratulationson a n e wedition of TheC++ ProgrammingLanguage.
Whatare i ts main themes? Did i t really need to be900 pages long?

Thanks. Ma in themes? The value of abstraction. The possibi l i ty of
wr i t ing code that is bothelegant andefficient. The val id i ty andeffec‑
tiveness of several very different programmingstyles.

The book has four main parts:
Part I describes how traditional styles of programming can be

done in C++. People are assumed to understand the basic concepts
here (egfromC or Pascal), but I also introducenamespaces andexcep‑
tions. Note that I do not suppose previous knowledge of C, just some
programming experience.

Part II explains object-oriented programming and generic pro‑
gramming in the context of C++. This is where I present classes, class
hierarchies, templates, serious use of exceptions, etc.

Part I I I explains the structure of the standard l i b r a r y and an
introduction to its use. Herewefind strings, vectors, lists,maps, I /O ,
algorithms, etc.

Part IV goes into some details about the roleof a programminglan‑
guage in design andpresents somekey programmingtechniques from
a design perspective.

I n addit ion, there are three in t r oduc t o r y chapters g iv ing an
overview of the book, some backgroundon C++,a tour of the C++ lan‑
guage features, and a tour of the standard l i b ra r y facilities. You can
download these three chapters f rom my homepages to get an idea of
the book: Attp://www.research.att.com/~bs/3rd.html.

Technicalities, such as the grammar, compatibility issues, obscuri‑
ties of conversions,andnamelookupdetails arebanishedto appendices.

Andyes, TheC++ProgrammingLanguagedoes have to be this big.
l a m pretty sure that after working wi th i t more people w i l l wish it
was longer than would wish it shorter. It is curious that everyone
seems towant books shorter, but they alsowant every individual topic
presented in greater detail. Ihave seencomplete books onparts of the
standard l i b ra r y that didn’t provide the detail that my Part I I I does ‑
yet I get morerequests for more informationandexamples than I get
complaints about the size of those chapters.

My aim is for The C++ ProgrammingLanguageto becomplete in
the sense that i t gives a serious programmer a l l that is needed to
understand the language, the programming techniquesit supports,
and i ts standard l i b r a r y to successfully complete a major project.
What I dono t cover is the deepest language lawyer-ish technicalities
(though some programmers w i l l find more of those than they really
want to know about ) and vendor specificlibraries.
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|: this edition, you seem to be mo re ready to hand out advice, if st i l l
very unwil l ing to proscribe...

That is true. I give somewhat firmer advice than I used to, and yes, I ’m
still most reluctant to proscribe techniques or language features out‑
r ight. I cannot think of a singlemajorfeature in C++ that Idonotknow
a good use for. I think many people are too prone to condemn facilities
they don’t personally see the need for. I rate most condemnations of
individualC++ languagefeatures for being‘unnecessary’ and ‘toocom‑
plex’ as par t unwil l ingness to accept that others really do work differ‑
ent ly for valid reasons, par t fear of the unknown, part a fervent belief
that the world reallymustbe simpler andmoreuniformthan it appears.
Different people real ly do think differently and successfully design,
implement, andmaintain systemsin radically different ways. If you
don’t feel comfortable with a C++ feature, don’t use i t , but don’t t r y to
ban others f rom using it where they see a genuine need.

But I didchange abit.When I wrote the first edition of The C++Pro‑
grammingLanguage| hada positive dreadof preaching. I hadheardtoo
muchhypeandseen the firmest advice givenby peoplewith very weak
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backgrounds. Therefore, my approach was ‘here it is, this is the defini‑
tion, hereare a few examples,havefun!’ Unfortunately,this left the field
open to everyoneelseto preachandcondemnto their heart’scontent. As
aresult, opinions I disliked became doctrine and techniques and facili‑
ties I knew to bebest in certain circumstances were condemned.

I concluded that my relatively mi ld and practical recommenda‑
tions and warnings would do less ha rm than what would appear in
their absence. Also, I guessI now have a broader base of experience
from which to give advice. However, I stil l abhor the doctrinaire and
semi-religious approaches to design and programmingthat I feel dom‑
inate too many debates.

It m igh t be interesting to your readers to know that about 75% of
the text i s new relative to the second edition and the remain ing 25%
has been extensively modified. I think that someone who knows C++
only f rom my second edition ‐ or one of the legionof books that copied
i t sapproaches ~wi l l get a big,andI hope,pleasant surprise when they
readmy third edition.

eeetypographical and iconoclastic feature of the book is your
useof anon-proportionalfont to printcode. Howdidthiscomeabout?

I must admit that it took some th ink i ng anda b i tof experimentation.
After all,wehaveabout 50years of tradition that says that code should
be written in the ugliest, most teleprinter-like font available.

However, after work inga b i t on the presentation of my prog ram
fragments in the context of other text I came to the conclusion that
us ingaconstant-width font was about asugly asALL CAPITAL LET‑
TERS and about aswasteful in horizontal space. By using a propor‑
tional-width font I can get the k i n d of look that readers have agreed
to be preferable for about 500 years. I can also fi t so muchcode onto a
l ine that most il logical and distracting line-breaks are avoided.

Iexperimenteda b i t w i th the typesettingof the punctuation char‑
acters and decided to leave them in the traditional font and I also
found it helpful to make identifiers slightly bold to get them to stand
out slightly from the sur round ing text and the comments. Basically,
a l l of my code fragments are ‘pret ty printed’.

To avoid having a l l of this be an exercise in my own prejudices, I
tried out several variants on unsuspecting readers. Af ter I had
exhausted the patience of my friends, I l i tera l ly walked around the
corridors of M u r r a y H i l l accosting innocent programmers and sci‑
entists for their opinions of the ‘look’ of my pages.

Now I find the usual style of programtypography ugly andarchaic
and can’t understandhowpeople canbear readingtext w i thcode pre‑
sented likethat. Most people who mention the code typography to me
l ike i t ; afew are apoplectic ‐ to me they sound like old-style grumpy
colonels f u m i n g about the horridhabits of modern youth.

nother aspect of the book, and I ' m sure an old bugbear: | seem to
detect a defensive note in your discussion of multiple inheritance.

You continue to back ful l MI. B u t the current vogue, as evidenced by
designs such as Java and COM+, is to favour single fu l l inheritance
plus multipleabstract inheritance.Sure ly this is asensible and useful
refinement of a dangerous mechanism?
Defensive? Or simply consistent and u n w i l l i n g to dress my opinions
up with hype? If anything I’ma b i tmore pro-MIthan I was a few years
ago. My experience with MI dur ing that period has been quite posi‑
tive. If I have to makea prediction, it would have to be that MI wi l l
increase in importance and esteem over the next years.

I consider MI less of a bugbear and more of a red her r i ng . I see
nothing particularly difficult, expensive, or unsafe about MI . Where
M1is needed, circumlocution is quite horrid.
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I think the discussion about MI has beenconfounded by language
wars (demonisingMI by proponents of languages that don’t have it) ,
oversellingof MI by some proponents (sometimesaspart of language
wars), and poor teaching. Many people seem uncomfortable w i th a
powerful and elegant feature that is not needed in every program. If
you count, you'll find half-a-dozen uses of MI outside purely techni‑
cal examples in my book.

In general‐ withbothMI or SI - abstract classes can beusedto sim‑
pl i fy systems. In general, I find abstract classes underrated ‐ possibly
because of oversellingof the value of deep inheritancetrees. However,
inheri t ing implementation is occasionallyuseful in MI exactly as it is
in single inheritance,andfor exactlythe samereasons.The techniques
thatallowsus to avoidMI areexactly the sameaswereusedto avoidsin‑
gle inheritanceby people who doubted its benefits ‐ and I hear exactly
the arguments against MI as I used to hearagainst single inheritance.

Generic anx ie ty

L touched on discomfort w i th n e wfeatures. I wasa litt le freaked
out when I stumbled upon the He lp p a g e for the standard library

templateversion of the oldC macrotoupper(). Pleasecouldyou explain
and just i fy the use of templates in ‘straightfunctions’ (asopposedto
container classes)for the benefit of past-it programmers like myself?
Hmm. A template definition wi l l look odd to a C programmer, and to
C++ programmers who haven’tgottenused to templates. However,the
aim of such templates is to makeperfectly ord inary lookingcalls work
r igh t for a variety of argument types. Consider:
char c; // goodoldchar
Jcharj c ; // Japanese character
ieee
c = toupper (Cc) ; // well-known toupper
jc = toupper ( j c ,Japanese_locale) ;

// do the Japanese equivalent to toupper
// t o a Japanese character
// error: meaningless (unlessyou overload
// toupper yourself)

Could you think of a simpler interface that generalised to a l l lan‑
guages and cultures of the world? Or even one that would handle
signed chars and unsigned chars together wi th plainchars?

Anyway, for the 99.9% of the time where the average UK program‑
mer deals with English text, the well-known toupper ( c h a r ) is stil l
there. Programmers who want to write code that is genuinely inter‑
nationalmustconcernthemselves wi th locales,andthen the template
t o u p p e r ( )comes i n handy.

You could, of course, have chosen a more obvious example first.
Consider complex numbers. Peoplenever agree on whether the best
complex numbers are singleor double precision or whatever, sonat‑
u ra l l y the standard l ib rary defines complex asa class template with
the scalar type as the template parameter:
template<class Scalar> class complex {
Scalar r e , i m ;

T D e k e

Je = toupper (jc) ;

i
Hav ingdone that, weneed to definethe usualarithmetic operators

and mathematical functions such as +, -, s i m ( ) and a b s ( ) . Because
complex is a template, these operators must be template functions.
For example:
template<class Scalar>
complex<Scalar> operator+

( c o n s t complex<Scalar>& a, const complex<Scalar>« b)
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re tu rn  complex<Sca la r> (a . re+b . re ,a . im+b. im)  ;

Complicated? I think not. It is a bit more longwinded than wr i t i ng
complex for a single scalar type, such as double, but less work than
writ ing complex add twice for doubleandfloat.

Importantly, if you defined complex separately forfloat and dou‑
ble, you are doomed to do it again for Quad, and for in t , and... Afunc‑
t ion template s imp ly defines a fami ly of functions w i th the same
semantics for a family of argument types. The alternative is to write a
lot of functions (that is tedious and error-prone) or use macros (that
don’t obey C++’sscope and type rules andcreate havoc for tools, yuck!).

We are very used to overloading and the k i n d of ‘templates’ the
compiler uses to handle the usual arithmetic operators for the usual
arithmetic types. A l l I havedone is to p u t those facilities in the hands
of programmers.

he standard l ibrary is very Computer Science‑
oriented ‐ m o r e so than the original C l ibrary ‑

and old fashioned in i t s v iew of available OS
facilities. Couldn't it have supported a few of the
common th ings tha t there are n o w dozens of
incompatible libraries for? Where is the Zip file
archive access, the s imple inter-process
communicationandOS services,A N S I SQL,
interpretation of bitmap formats?
Like the C library, the C++ standard l ib rary
is focused pr imar i ly on general computing and secondarily ona bi t
of simple I/O. It would have been nice to provide a standard l ib rary
wi th a l l the features you mention, but far beyond what a relatively
small g roup of part-time volunteers could create and create a con‑
sensus for ‐ and there wasn’t an existing l ibrary of sufficient gener‑
al i ty and non-commercial nature that we could have accepted.

So, yes, more standard facilities would bebeneficial ‐ providedthat
they were good enough, but the committee had to focus on essentials
and generality w i th in i ts abi l i ty and time frame. Given these con‑
straints, I think the committee did marvellously and the existence of
‘dozens of incompatible libraries’ for many of the things providedsim‑
ply shows the needfor standardisation.

My main criteria were to provide facilities required for indepen‑
dently-developed libraries to communicate. Given a standard vector
and l ist , you a n dI can each writea l ibrary, say for Zip file archive
access and pattern matching,anda user of our libraries can use both
without dropping to the lowestcommon denominator ‐ having to deal
directly with arrays, memory management, etc.

Furthermore, people worked hard on these basic facilities, pro‑
posed them to the committee, and created a consensus. This didn’t
happen for other plausible l ibrary facilities, say aconcurrency-sup‑
port l ibrary, date and time classes, or a pattern matchinglibrary.

In fact, the committee received at least as many comments to the
effect that it should refrain f rom adding standard l i b r a r y facilities
and stop inventing in the libraries arena as it received constructive
suggestions for standard l i b r a r y improvements. A committee of vol‑
unteers who are busy wi th day jobs can provide only so much. And ~
anyway, would you trust a l i b ra r y that had genuinely been invented
by a committee, rather than a l i b r a r y polished by a committee but
basedon specific andwell-thought-out proposals f rom individualsand
groups ‐ the way the standard C++ Library was done?

I 'd love to see more standard l i b ra ry facilities. Now would be a
good time to start designing and experimenting for revision of the
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My hope is that the
standard library will
revolutionise the way
C++ is taught.

B J A R N E A G A I N F E A T U R E S

standard that w i l l start five years f rom the official adoption of the
ISO standard (this summer ) .

Of standardisation

hat differences do you expect the ISOticket to maketo the use
We CH?
Stability, andwi th that a muchgreaterdegree of portability! It w i l l be
a great pleasure to be able to be able to re ly on a l l the major facilities
to work everywhere. This wi l l , of course, take a couple of years. This
year a l l the major vendors wi l l get al l of the major features r igh t - I
just receivedreports of the first compilers to handleevery detailof the
standard l ibrary exactly asspecified ‐ and then it w i l l take a couple of
years before most users have upgraded. Such an upgrade takes much
longer than most people are wi l l ing to believe. I found a K&RC pro‑
gram recently that simply didn’t work asan ANSI C program!

The other major issue is the standard
library. Being able to use the standard
l i b r a r y s t r i n g type instead o f C-style
strings in most places and vector, l i s t
and other containers can make a huge
difference to productivity andcodequal‑
ity.My hope is that the standard l ibrary
w i l l revolutionise the way C++ is taught
and that it w i l l become the basis of a
var iety of commercial l ibrar ies that
exchange informationusingthe l ibrary

facilities rather than the lowest level language features.
Maybe people w i l l final ly realise that C++ is not jus t a language

for object-orientedprogramming. There are severalpowerful,elegant,
and effective programming styles.

believe the Standard breaksthis code by changing the scopeof the
inner i:

i n t  i ;
// use i here

while ( t r u e )

{
for ( i n t i=0 ; i < m a x ; i + + ) {

a
some_fn(i) ; // which i?

Is this true? If so,what pressurew a s so strongthat the ISOw a s forced
to break the status quo?
It is true. Wemade a change that introduceda nasty silent change of
meaning to this example. I think it was the r igh t t h i ng to do.

The committee hadto balance that relatively rare v e r y nasty prob‑
lem with the very frequent annoyance of
fo r ( i n t i =0 ; i<max; i + + ) {
// use i here
}

for ( i n t i = 0 ; i < m a x ; i + + ) {
// use i here
}

Under the old rule, the two i ’swere declared in the same scope soan
error occurred. Now it works the way the programmer intended. The
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most commonproblemwith the new rule is caught by the compiler:
Sor ( i n t i=0; i<max; i + + ) {
// use i here
}
i f ( i < m a x ) / / o o p si not i n scope here .
and that is easily fixed.

These were the practicalreasons.They were no t sufficient to cause
a change. There was, however, a language-technical reason t h a t
implied that the old rule would be hard to sustain. To avoid the sepa‑
rat ionof declarationand initialisation, declarations are now allowed
in conditions. Forexample:
if (My_box* p = dynamic_cast<Window*> ( p w ) ) {

// use the My_boxpointed to by p

Naturally,p isn’t in scope after the if-statement. However, what is
done in the condition of an if-statement can be done in the condition
of a for-statement:
for ( i n t i= 0; My_box* p = dynamic_cast< W i n d o w * > ( w [ i } ) ;

i + + )  {
// use the My_box pointed to by p

}
It really would beoddto have i butnotp in scopeafter the for-statement.

The decision about the scope of the for-initialiser was surprisingly
hard, but I think the committee made the r igh t decision. Ask anyone
who hadn’t been taught the old rule what the scope of the controlled
variable is and they’ l l guess the new rule.

So, what about Java then?

| in inevitable Java questions: Java is frequent ly characterised as
a ‘pure’ version of C++ wi th the dangerous b i t s removed. Here is

the (respected) book Java in a Nutshell: ‘Unl ike C++, Java w a s
designedto beobject oriented from the ground-up’ ‘theJava designers
removed a number of features available in C and C++. These features
are most ly ones that ledto poor programming practicesor were rarely
used ...’ ‘C++ supports ( though not yet in a v e r y standardised w a y )
templates...Java hasno suchfaci l i ty. However.. .every class in Java
is a subclass of Object [so container classes such as stacks can be
defined wi thout need for t e m p l a t e s- W]' . And s o o nfor Ml, operator
overloading, clumsiness of the & syntax for references, pointers etc.
Comments please.
That characterisation of C++ is 100% pure commercial propaganda.
Like a l l good propaganda it mixes facts and misrepresentation in a
way that makes sense to someone wi th only a superficial knowledge
of the subject matter, whi le obscuring problems w i th the product
being hyped.

C++ was never meant to be jus t object-oriented. Had it been, it
could never have handled the tasks commonly done u s i n g C or
achieved the efficiencies I needed.My book TheDesignandEvolution
of C++ presents the design criteria for C++; Java doesn’t even begin
to meet those. I suppose C++ doesn’t meet thedesigncriteria for Java,
but then there are no official ‘C++ evangelists’ explaining why writ‑
i ngcode in other languages is bad.

++
© i s a better C,
© supports data abstraction,
@ supports object-oriented programmingand
@ supports generic programming.

Of those, Java supports only a limited range of OOP.
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Java is an interesting example

of mass hysteria and a unique

example of a large corporation
throwing its marketing clout
behind a programming language.

Java doesn’t simply remove features from C++; it is afundamen‑
tal ly different language: i ts modelsof data, type, and inheritance dif‑
fer from C++’s. Java proponents claim omi t t i ng C++ features to be a
virtue. My experience is that users want those facilities ‐ suchasoper‑
ator overloading and templates ‐ and use them well.

Compared to C++, Java sacrifices efficiency, abi l i ty to deal with
low-level facilities, and flexibi l i ty of programming for alternatives.
To compensate, Java pushes complexity into applications (bad), into
libraries (good, if done well),and into parts of the language without
direct C++ counterparts. For example, Java doesn’t provide over‑
loading or the facilities to implement a decent string. Instead, Java
providesa built-in str ingwhich overloads + in a way users cannot do
for thei r own types. C++ offers programmers facilities to define effi‑
cient lower-level types wi th the operators their users expect, so the
standard l ib rary str ing was provided without special pleading.

Java doesn’t provide templates. Instead, it must re ly on expensive
anderror-prone run-time type checking for containers such asvectors
and lists ‐ instead of the safer, faster, and terser static typing (used in
the C++ standard library). I confidently predict that some form of tem‑
plates w i l l beadded to Java ‐ Java wi l l be muchbetter for that.

I find MI useful. Even Java provides a limited form of MI. Simi‑
la r ly, Java has pointers; much of what appearsto be variables are
pointers to objects allocatedon the heap.This gives pointer semantics
and allocation, deallocation, and indirection overheads. It would be
more professional for Java proponents to focus on the advantagesof
imp l i c i t pointers and the dangers of po in ter arithmetic whi le
acknowledging that there are advantages to explicit pointers aswell.
However, a professionalattitude makes poor hype.

The C syntax is ugly ‐ if familiar. In particular, the declarator syn‑
tax is an experiment that failed. I a m amazed that a n y language
claimed to be ‘designed from the ground up’ and ‘pure’ would adopt
that mess ‐ le t alone complain about m i n o r details of another lan‑
guage with a similar syntax.

I don’t think Java is interestingas a programming language. It is
an interest ing example of mass hysteria and a unique example of a
large corporation throwing its marketing clout behind a program‑
m i n g language and market ing it pr imar i ly to non-programmers. In
the US, you can find television ads w a r n i n g people about programs
no t be ing ‘100% pure Java’ and whole-page ads in the business sec‑
tions of major newspapers.

Java is marketed asan alternative plat form to Microsoft’s Win‑
dows rather than as a programming language. However, the JVM is
too restricted, Java-specific, too inherent ly inefficient and l imited to
bea good candidate for a general platform.In addition, it is controlled
by a single commercial vendor. It is unfortunate ‐ but probably com‑
mercial ly necessary for Sun ‐ that the J V M is nowhere near a uni‑
versal and language-neutralmachine.
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software building blocks work so well, you'd think we were working

with Microsoft. And you'd be right. Here is everything you need to

develop and deploy Windows NT applications, integrate them with

legacy systems, extend them to the Web, and manage the whole works.

All the pieces fit. All are Web-enabled right out of the box. And all

live up to qualities you expect from ou r side of the family: Availability.
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www.SILICONRIVERco.u
Greenleaf CommLib v5.2 £259
The industry standard aaynchronous comms library for C, C 3 ;
Delphi and Visual Basic. This feature-rich product supports file

XModem, YModem, ZModem,
Compuserve B+ and ASCII. Also includes numerous other features
including handshaking, por t status and monitoring. Supports all PC
platforms and comes with full source.

transfers under Kermi t ,

Greenleaf Comm++ v3.0 £229
Written in C++ andassembly language, provides extensive function‑
ality similar to CommLib, but designed from the ground up as an
object oriented alternative. Also supports all PC platforms and
comes with full source.

Greenleaf ViewComm v1.1 for W IN 95/NT £289
ViewComm for Windows offers the ability to see what's on the line
when you need to work on protocols, c o m m software development
o r debug a n asynchronous c o m m u n i c a t i o n s link. ViewComm comes
complete with additional cables. ( D O S version also available.)

These and other Greenleaf products
are available from stock.

Video Training for Cand C++

Over 5,000 Silicon River video training courses have been sold to
companies, universities and individuals wishing to learn or i m p r o v e
their C/C++ skills. Why n o t join them in getting the m o s t cos t
effective, high quality C/C++ training available?

C Video Course Personal Edition £199.95
(6videos with o v e r 13 h o u r so f t r a i n i n g , 365 page workbook and source d i s k )

C++ Foundation Course Personal Edition £199.95
( 6 videos with o v e r 1 2 hours o f t r a i n i n g , workbook and s o u r c e d i s k )

C++ Advanced Module - STL £49.95

C++ Advanced Module - Exception Handling £49.95

Call for details of Company and Educational Packs.
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Tools JDK 1 . 1

Visual Café for Java v2.0
Web Development Edition £ 79
The Solution with Everything You Need to Create and
Electrifyyour Web-Site with Java. Includes:
@Visual Café for Java I D E
@Visual Page wysiwyg HTML authoring tool
@ Full J D K 1.1 support
@ Netscape Communicator
@ Over 100+ JavaBeans
@ Introduction to Java Book

Visual Café for Java v2.0
Professional Development Edition £199
The Most Powerful Java a n dJavaBean Development
Environment. Includes:
@All features of Web Development Edition plus:
@ Incremental Debugging
@Java sou rce to x86 native compilation
© Drag and Drop JavaBeans and Java applets
@ Work with visual objects or in file view mode

° i Edition@ Fast compilers - bytecode or n a t i v e executables
@Wizards, class libraries and JavaBean components

Visual Café for Java v2.0
Database Development Edition £349
Build Robust Java Applications with Instant Database
Connectivity. Includes:
@ All features of Professional Development Edition plus
@dbANYWHERE Server - which handles up to 25
connections. Scaleable to virtually any size with simple
upgrade. Native drivers for Oracle, Informix, Sybase
and MS SQL Server plus ODBC support to 30+ other
databases.

@ Netscape FastTrack Web Server
@Sybase SQL Anywhere Relational Database
@Object Database and Version Control software Bor ep

CALL FOR UPGRADE PRICING FROM ANY SYMANTEC
CAFE/C++ PRODUCT ORMSJ++

CALL FOR SPECIAL EDUCATIONAL PRICING

(0181) 317 7777
Silicon River Video Training Courses, Greenleaf Software Products and Symantec Internet Tools are available direct from Silicon River or from most leading development tools specialists.

Silicon River Ltd, 106-108 Powis Street, London, SE18 6LU. TEL: (0181) 317 7777, FAX: (0181) 316 7778, email: sales@siliconriver.co.uk www.siliconriver.co.uk
All trademarks are recognised. Prices exclude delivery and VAT.



here must be some Java features you admire - maybe features you
could not include because of the ‘as close to C as possible but no

closer’ rule.Which ones? Which features, presented as advantageous
by the Java crowd, do you consider to be restrictive?
With Java, I never had the ‘Wow, that’s neat!’ feeling that I have had
withmost other languages ‐ such asSnobol, CLOS, Smalltalk, andML
~ whenI first encountered them. Maybe my acquaintance wi th Java
is too shallow, but my impression is that Java cuts every corner so
that the m o r e elegant, effective, and efficient programming tech‑
niques are lef t painful ly unsupported. T r y w r i t i n g something wi th
the generality and efficiency of the STL in Java.

I t seems that any feature no t cur rent ly present in Java is deemed
dangerous and its absence hailed as a sign of purity, simplicity, and
safety. When later a feature is added ‐ suchas inner classes in Java 1.1
‐ i t is then hailed asa great and important advance.

I ’m no part icular fan of header files, but the use of declarations
separately f rom definitions is important for larger-scale program ‑
ming. The absence of this distinction in Java is aweakness.

There is no feature left out of C++ for reasons of C compatibility.
That constraint pr imar i ly ensuredthat I didn’t throw anythingout or
cleanedup the syntax. More strongly, there is no major feature of C++
that I could remove without making C++ less suitable for some rea‑
sonable style of programming.

hileweare onthe subjectof your favourites: ina1992EXEinterview,
you commented that you had ‘no opinions on what OMG is doing,

because | can’t figure out what it is’. We wondered how your view of
‘big objects’ , and t h e various committees and powers that are
standardising them, has developed over the interval.
At least they decided to focus on ‘ b i g objects’. At the early meet ing of
the OMG too many people st i l l thought that a l l objects could be best
served by a single mechanism.

I don’t have a favourite a m o n g the current crop of contenders
(Corba, COM...). [live in hope that something far more elegant and/or
general w i l l come along. These models a l l seem too large, too compli‑
cated, too hard to use, too hard to integrate wi th a programming lan‑
guage( o r worse: completely integrated wi th a single language), too
proprietary, or incur too much overhead to be ideal.

And no, I don’t have an alternative. It seems to me that there is
something fundamental missing, but I have not been able to put my
finger on i t . I ’ m look ing for something that allows synchronous and
asynchronous calls to coexist smoothly,something that canbe closely
integratedinto a variety of programming languages, and something
where modules loaded into a single address space can communicate
as e ffic ien t l y as two classes compiled together. To deliver a l l we

B J A R N E A G A I N F E A T U R E S

L i fe of Bjarne
Bjarne Stroustrup (pronounced ‘Be-ar-neh Strov-strup’) was born in
Aarhus, Denmark in 1950.Hespent hisearly years there,and graduated in
Computer Science from the city’s university. He went to Cambridge to
obtain his Ph.D.,and it was while hewas doing this that hisattention was
drawn toward the design of computer languages;to obtain usable perfor‑
mance he was obliged to rewrite his doctoral programming project from
elegant-but-slow object-orientedSimulalanguageto ugly-but-fastBCPL.

When hetook a job at Bell's famous Murray Hill labs in New Jersey,
he made useof this experience, developing an object-orientedvariant of
C called ‘C with Classes’.With its familiar syntax, ease of porting and
excellent provenance, C++ (as the language was renamed) enjoyed an
exponential growth in popularity during the 1980s, and has now sup‑
planted its predecessor as the /ingua franca of the industry. Stroustrup
has continued to work for AT&T Labs (which moved to Florham Park
after theAT&T/Lucent break up) over the whole period, publishing books
and papers onC++- t h e first edition of The C++ Programming Language
appeared in 1 9 8 5‐working with hiscolleagues enriching and refiningthe
language, and latterly toiling onthe ISOstandardisation committee.

Asis to beexpected, Stroustrup is a fierce defender of C++'s design;
woe betidethe person who essaysa sloppy criticism of the language in
a public forum ‐especially if the miscreant's motives seem to becom‑
mercially inspired. Stroustrup’s choice of light reading matter,as adver‑
tised on hisWeb site Attp://www.research.att.com/~bs/homepage.html,
is reassuringly eclectic; he enjoys the adventures of WChurchill,
Odysseus,Snowball the Pig,and Philip Marloweas well as programmer‑
mandatory Frodo and Arthur Dent. He is married with two children.

require of acomponent model, such a model mus t be complex, but
does that complexity really need to bevisible to a novice? To someone
doing something fundamentally simple? I doubt i t .

Feature corner

think you've alwayssaidthat garbage collectionw a s possible in C++,
bu t I w a s mi ld l y surprised to s e e acommercial Windows l ibrary

offering it. Isthis becominga more commonfacility? Isthere a possibility
of there being a standard implementation?

Progress happens.I don’t think garbage collection is for every pro‑
ject ‐ at least not yet ‐ but you can get a reasonable garbage collector
for most platforms (either free or commercially supported). If you
have a project for which garbage collection is an obvious w i n , C++ is
my favourite garbage collected language.
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I would have l iked the standard to expl ic i t ly acknowledge that
garbage collection is a valid implementation technique for C++, but
a sizeable mino r i t y of the committee disagreed, so GC isn’ t men‑
tioned. However, be ing simply an implementation technique,men‑
t ion ing GC really isn’t essential. Section C.9.1of my third edition
covers what I would have liked the standard to say explicitly - anda
bit more ‐ so I don’t think there is any realdanger that C++ GC imple‑
mentations diverge from a language po in t of view.

Delphi bore str ikes

he ma in commercial C++ appl icat ion
frameworks for usewithWindows havealways

been disappointing, and to this day remain hard‑
to-use and are of poor quality’ say | - perhaps
onlya litt le wildly. Am I prejudiced by using
specialist tools (VB , Delphi, PowerBuilder)
- i s C++ too general purpose to compete?
I ’m not an experienced Windows program ‑
mer, but it doesn’t seemto me that C++ is too general-purpose to com‑
pete. On the contrary, when what you want to do is significant C++’s
flexibil i ty and efficiency really comes into play. I don’t think it is easy
to write programsfor Windows - youneedtoo much ‘scaffolding’ to get
anice user interface, and therefore youneed tools to provide such scaf‑
fo ld ing ‘behind your back’.

Some of these tools are quite nice. For example, I found the Bor‑
landC++ Builder and its cousinOptima++ (whatever it is calledthese
days) reasonably easy to learn and use. We w i l l see many more
improvements to the C++ developmentenvironments for Windows.
As usual, the various vendors w i l l copyeachother and t r y to leapfrog
by novel approaches and tools. I suspect that much good wi l l come
from that. I also hope that the vendors wi l l leave room for Standard
C++ - free of extensions ‐ to be conveniently used for the main pro‑
g ram logic. I find a lack of separation between the user-interfaceand
the application a significant flaw for applications that are notmost ly
interfacinga user to a database.

This separation between vendor-specific tools and standard code
wil l no t be encouraged by vendors who wi l l want to lock in users. It
wi l l happen only if users are fi rm in a demand for a large degree of
vendor and platform independence.

rethese really good advert isementsforC++asa Windows tool? That
Optima++/Power++ has not flourished is suggested by i t s name

change. As for C++ Builde: is built on top of a Pascal class library,
contains languageextensions( ‘p roper t ies ’ )tomake i tmore l ikePascal,

Much programming is
about reuse.We reuse
Cand Fortran
routines, why not a
Delphi class hierarchy?

u s e sa Pascal-built IDE...yet hascompile/link cyclewhich is str ikingly
longer than Delphi. C++ is not a first class citizen here: it is used only
to build the compiler itself. Borland’s actions surely suggest that a
specialised non-C++alternative is better for actualWindows.
My answer wasn’t meant to bean advertisement for anythingandgood
softwarecanbeproduced in most languages.Only abigotwould rejecta
tool because it wasn’t implemented in his favourite programming lan‑
guage. Naturally, I assume that the Borland IDE would have been even

better had i t been wri t ten in C++, but
being wri t ten in Pascal on C++-like
steroidsdoesn’tmakeit bad.C++ ismeant
to be useful in mixed-language systems.

That said, I t h ink they could and
should have done without language
extensions. Properties are essentially
automatical ly-generated get and set
member operations. For the standard
classes these could have been wri t ten
by hand - by sui table overloading, the

syntax could even have been the simple a = b w i th the meaning
a .ope ra to r= (b.operator A ( ) ) . I f necessary, this style could have
been supported bya tool wi thout reso r t i ng to Delphi.

However,muchprogramming is about reuse.Wereuse C and For‑
tran routines,why nota Delphiclass hierarchy? I suspect the decision
was a simpleeconomic one rather thana judgement about languages.

he las t question of EXE’s 1989 interview with y o u wa s : what a r e
you going to do next? (Youanswered,and subsequently executed,

standardisation, a new edit ion of The C++ Programming Language,
and adding templates and exceptions to the language.)Do you fancy
a change from C++ yet?
I certainly fancy a change f rom language technicalities and stan‑
dardisation. I want to write some code. Just about any k i nd of code
wi l l do! I plan to learna few new languages, some new tools andenvi‑
ronments, and maybe I ’ l lwri te a couple of C++ libraries to get a feel
for Standard C++ in contexts that are new to me.Also, I ’ m lookingat
some large internal projects at AT&T to get a good first-hand look at
the changes that are sweeping softwaredevelopment and the telecom‑
munications industry. After that, I hope to haveabetternotionof what
problemsare important. The commonphenomenonof a solution look‑
i ng for a problem isn’t really my cup of tea. i |

Many thanks to BjarneStroustrupfor sparing the timefor this
interview. The C++ ProgrammingLanguage ThirdEdition (ISBN:
0-201-88954-4) is available now.
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is wisdom in a box. It is powerful, intuitive to
use and completely customizable.
The Wise Installation System, a Windows‑
based installation editor, creates professional
setup programs in hours, not days. It creates a
single installation that runs in Windows 3.1x,

Windows N T, or Windows 95. It comes complete with both Win16 and
Win32 v e r s i o n s , creates shortcuts/shell links for use with Windows 95.
handles nested components and hasa full uninstaller with rollback.

The Wise Installation System Enterprise Edition
combines the award winning Wise Installation System with multi‑
generational patching, web based installation support, and a
repackager for converting existing installations.
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ED br ings y o u t h e p o w e r,
flexibil i ty, and ease of u s e to
meet your mos t chal lenging
ed i t ing needs. Source code
browsers l e t y o u q u i c k l y
n a v i g a t e around c o m p l e x
p r o j e c t s , ex tens ib le color
s y n t a x h igh l igh t ing makes
code much easier to read,
s m a r t l a n g u a g e sens i t ive
ed i t ing formats code as y o u
w r i t e , a n d a u t o c o r r e c t ,
s m a r t y p e , t emp la tes a n d
skeletons wr i te code for you.
Wi th suppor t for 32 languages
p l u s the abi l i ty to define your
o w n , ED lets y o u focus on the
essential whi le leaving the
mundane behind.

F i n d o u t w h y a t
www.getsof t .com
a n d download y o u r
free evaluation copy
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Take a look at real 32 bit
Clipper compatibility!
Alaska Xbasett+
The command func

DBMS-independent,
c o d e ,

n and object
32 Bit

m u l t i t h r e a d i n g
or ien ted ,
n a t i v e
Application Development Package

The high demands of today can only be fulfilled by advanced future‑
oriented development tools. Alaska’s Xbase*+* is no stranger to GET,
TBrowse, Codeblocks and PreProcessor. Thanks to its
100%sourcecode compatibility, seamless migration and today ’s and
tomorrow’s brave new 32bit world is guaranteed.

Multi-l s a t f o rm a v a i l a b i l i t y a l l o w s t h e s a r r

s such as OS,

Generates 32bit multithreaded ready n a t i v e code
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Sophisticated object-oriented p r o g r a m m i n g model with multiple inheritance,
encapsulation and polymorphism.
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Pricing: Win NT/95: £350 OS/2: £350
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Super ior Documentation,
Super ior On l i ne H e l p
« f r o m a S i n g l e Source

Flexible...

Easy to Use...

Less Work. . .

Improves Productivi ty.. .

Doc-To-Help’s intelligent single source approach enables y o u to
automatically create and m a i n t a i n professional printed documentation
and online Help for Windows 3.x, Windows 95 and Windows NT
Doc-To-Help features include
» “ N o compromise” control over f o r m a t and content of p r i n t and

online Help
Automatic generation ofconceptual, procedural, 2
Help topics

» Automatic generat ion of hierarchical .CNT files

and What's This?

With Doc-To-Help, y o u ' l l e n j o y increased productivity with less e f f o r t ,
while re ta in ing the flex ib i l i t y that comes f r o m complete control over
e v e r y aspect ofyour printed and online documents

Doc-To-Help: superior d o c u m e n t a t i o n ,
superior online Help...from a single source.
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And who ar
you, then?
Many web sites need to mainta ina

user database and control access. Others

needto personalise their services or provide
user-specific information. None of th is

can be done without some reliable

means of ident i fy ing users. But as

Neil Hewi t t found out, this can be
easier said than done.

s anyone who has visited EXE’s web site within the last eighteen
months will know,we have been operating a compulsory registra‑

tion policy. This means that we have had to come up with a way to
ident i fy our users and keepout unwanted guests. The first and most
traditional means of user identification has always been chal‑
lenge/response,where the user is presentedwith a dialogand invited
to enter his or her username and password. Asa security device this
is fine; people are used to logging on to networks and workstations
anyway, and despite the tendency of web users to choose rather eas‑
ily-guessed username/password combinations ~especially ‘user ‑
name’ and ‘password’ - it is relat ively difficult for anyone to
impersonate anyone else.

Challenge/response does have its disadvantages,however. First
and foremost, the necessity to log in to a site is at odds with the tra ‑
ditional ‘click and go’ freedom of the web, somuch sothat many peo‑
ple wi l l simply not v is i t a site which requires it more than once. It’s
no surprise that the sites which make the mos t successful use of this
methodare those which charge for their services, especially adult con‑
tent providers. Second, having yet another username and password
combination to remember for a site which a user is unlikely to visit
every single day is tedious and the details are quickly forgotten, lead‑
i n g to a barrage of plaintive emails ask ing for help or worse st i l l , the
same users registering over and over again,mak i ng your user data
look like the stack from an infinite recursive loop.Th i r d , it effectively
locks out search engines and webcrawlers, b lock ing off your most
effective form of advertising.

I f your web site intends to store and retrieve user in fo rmat ion , to
use in personalising pages or to provide an end-user service l ike
online order ing or stock querying, then basic challenge/response
makes little sense. On the NT server platform, for example, authenti‑
cation is enforced by setting the NTFSAccess Control Lists (ACL)on
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the directories you wish to keep secure; once the default permissions
for the IUSR_MACHINEguest account havebeen removedandanony‑
mous access becomes impossible, the end-user must havea username
and password which corresponds to a valid NT Server user account
with the appropriate permissions to the files.

This can be an administrative n igh tmare and requires a great
deal of programming to enable users to j o i n your site wi thout man‑
ual intervention being needed. And needless to say, w r i t i n g a sys‑
tem-level program which interfaces with your web site is not the
most sensible move f rom a secur i ty standpoint. Perhaps most
importantly, it requires some fa i r l y complex ISAPI filter program‑
ming to trap the username and password information entered by
the user sothat the values can beused in web pages, and then some
form of state mechanism has to beset up sothat the site can track
each user individually.

Beyond the basics
Having abandoned the idea of us ing the server’s in-built authentica‑
t ion method, we then have to implement ou r user login procedure
us ing server-side code of some k i n d , w i th the data input in HTML
formson the client side. I should mentionat this point that some kind
of Java solution is entirely possible but also unnecessarily compli‑
cated; what we wish to achieve can be done qui te easily us ingserver‑
side script ing. Webmasters on a Unix platform wi l l doubtless wish to
use Perl and CGI. As an NT developer, I plumped for server-side VB
Script wi th the Active Server Pages (ASP) D L L , although I could jus t
aseasily have used JavaScript. For an introduction to ASP, I recom‑
mend you refer to Roy Tynan’s a r t i c l e , Scr ipt ing the Server (EXE ,
August 1997), as I w i l l bediving straight in.

The first requirement is to maintaina list of usernamesandpass‑
words together wi th any other details you may need. This could be
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<%

'  L O G I N . A S P
‘ A s i m p l e demo l o g i n s c r i p t

* Check to see i f we a l r e a d y h a v e t h e username a n d p a s s w o r d

if n o t isempty(request ("username")) and n o t _
isempty (request ( " p a s s w o r d " ) ) t h e n

' F i r s t , c r e a t e a n e w ADO database o b j e c t

s e t db = server.createobject ("adodb.connection")
db .open( "YourDSN" )

‘ Yo u r D S N s h o u l d b e r e p l a c e d b y t h e name o f a s y s t e m DSN
on t h e web s e r v e r wh ich l o g s on to t h e database y o u
w i s h  t o  u s e

Now check t h e username a g a i n s t t h e database
s e t d b r s = d b . e x e c u t e ( " S E L E C T * FROM U s e r s WHERE _

Use rname= ' " & request ("username") & " ' " )

‘ I f BOF & EOF a r e t r u e , t h e r e ' s no r e c o r d f o r username
if dbrs.BOF a n d d b r s . E O F t h e n _

r e s p o n s e . r e d i r e c t ( " n e w u s e r . h t m l " )

' I f w e ' r e h e r e t h e n t h e r e is a r e c o r d f o r t h i s username.
* Now c h e c k t h e p a s s w o r d .

‘ The password checks o u t , so r e d i r e c t to t h e home p a g e
‘ a f t e r t i d y i n g u p fi r s t

List ing 1 - A simple login script.

done ina flat file, but in order to reduce overhead and make the sys‑
tem scaleable to large user lists, it makes more sense to store the data
in some form of database. Which database this is makes little differ‑
ence since al l data access from ASP is done through ADO (ActiveX
Data Objects) which uses the ODBC interface. In fact with NT you
don’t actually need a DBMS at all, because ADO wi l l happily read
from, write to, and query Microsoft Access-format .mabfiles just like
anormal ODBC data source.

F i rs t of a l l , we must create a database table to store the user
information. In our simple example, this w i l l contain only fields
for u s e r n a m e , p a s s w o r d , fi r s t n a m e , l a s t n a m e ,e m a i l , r e g i s ‑
t r a t i o n d a t e , and I P a d d r . Each should b ea text field o f u p t o 5 0
characters for username, password,and names,255 for email (some
addresses can bequite long), 10for registrat iondate, and 15for the
IP address.

List ing1shows the ASP sourcefor a simple loginpage. In this case,
the a c t i o n property of the formelement points back to the same page
using the SCRIPT_NAME property from the s e r v e r v a r i a b l e s collec‑
t ion of the r e q u e s t object. Self-referringforms like this are common
in ASP; the linesof script at the top of the pagecheck to see if the user‑
nameand passwordvariables havebeenpassed to i t ,and if sor u nthe
authentication code. If no t , the loginboxes are displayed. List ing2 is
our ‘new user’ page ‐ it captures the basicuserdetails we requireand
writes them to the database.

Authentication is done by r u n n i n g a simple SQL query on the
supplied username. If no such record exists then the r e c o r d s e t
object d b r s wi l l have both B o r and E o F conditions set to T r u e and
the user is automatical ly redirected to a page which could, for exam‑
ple, ask himto register. Then the supplied password is compared to
the selected record. If the password is not correct the user is redi‑
rected to an appropriate error page. It is possible to include al l the
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d b r s . c l o s e
d b . c l o s e

r e s p o n s e . r e d i r e c t ( "home .asp " )

e l s e

‘ No username / password , so d i s p l a y l o g i n boxes

%>
<h tm l>
<head>
< t i t l e>Acme l o g i n p a g e < / t i t l e >
</head>
<body>

< p > < f o n t size="6">Welcome to t h e Acme web s i t e . < / f o n t > < / p >

< p > P l e a s e e n t e r y o u r username and password i n t h e boxes
b e l o w. < / p >

< f o r m method="POST" act ion="<%= request ("SCRIPT_NAME") %>">

<p>Username<br>
< i n p u t t y p e = " t e x t " n a m e = " u s e r n a m e " s i z e = " 2 0 " > < / p >
<p>Password<br>
< i n p u t t y p e = " t e x t ” name="password" s i z e = " 2 0 " > < / p >
< p > < i n p u t t y p e = " s u b m i t " va l ue= "En te r ”

name="En te rDe ta i l s ">< /p>

</form>

< / b o d y >
</html>

< ®  e n d  i f  % >

e r ro r messages and account creation code into the same pageas the
login, but in general it’s good policy not to p u t too much function‑
ality in one page.

Remember that the flow of control in an ASP script is always top‑
down; because the r e s p o n s e . r e d i r e c t method i s used i t i s essen‑
t ial to put the authorisation code at the top of the page, before any
of the HTML content. This methodsends an HTTPresponse header
back to the browser containing the location of the new document.
Once the HTTP page itsel f begins to stream, the browser wi l l not
accept a n y fu r t he r HTTP headers, which means_ that
r e s p o n s e . r e d i r e c t cannot b e used i n ASP code after the first
HTML tags have been output. (Handy hint: if you get stuck ina sit‑
uation where you need to redirect but must include some HTML
codefirst, have your ASP script write out a short pieceof client-side
scr ipt i n the format < S C R I P T > l o c a t i o n . h r e f = m y p a g e . h t m l
< / S C R I P T > which has the sameeffect butdoes requirea script-com‑
patible browser.)

Enter the cookie monster
Having logged the user in , we need to simulate some form of state so
that other pages in the site havesomeway of identifying the user and
respondingaccordingly. There are three common ways of doing this
on NT: us ing the ASP s e s s i o n object, using cookies, or using the
client IP address.

The ASP s e s s i o n object is created when a browser first requests
a pagefrom the server; it is maintainedby placingatemporary cookie
in the browser which is refreshed at each page request. This cookie
expires in twenty minutes by default, which means that the sess ion
hasanactive lifetimeof twenty minutesafter the lastpageaccess.The
s e s s i o n object wi l l hold any parameters you care to assign to i t , as
in the followingexample:
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NEWUSER.ASP
G e t s u s e r i n f o r m a t i o n a n d p l a c e s i t i n t o t h e database

' Check i f w e have i n f o r m a t i o n i n t h e r e q u e s t o b j e c t

' C h e c k a l l r e q u i r e d fi e l d s a r e fi l l e d i n
i f i s e m p t y request ( " p a s s w o r d " )

o r i s e m p t y request ( " p a s s w o r d c o n fi r m " ) _
o r  i s e m p t y  r e q u e s t ( " e m a i l " )  t h e n  _

r e s p o n s e . r e d i r e c t ("error.html")
' C h e c k p a s s w o r d matches p a s s w o r d c o n fi r m

if request ("password") <> request ("passwordconfirm") t h e n _
r e s p o n s e .redirect ( " e r r o r . h t m l " )

' N o w o p e n a c o n n e c t i o n t o t h e d a t a b a s e
s e t db = server.createobject ("adodb.connection")
d b . o p e n ( " Y o u r D S N " )

‘ C r e a t e a new r e c o r d a n d p o p u l a t e i t

s q l s t r i n g = "INSERT INTO U s e r s _
(username, password ,e m a i l , fi r s t n a m e , l a s t n a m e , r e g d a t e )

s q l s t r i n g = s q l s t r i n g & _
"VALUES ( ' “ & request ("username") & " ' , "

s q l s t r i n g = s q l s t r i n g & " ' " & r e q u e s t ( " p a s s w o r d " ) & " ' , ”
s q l s t r i n g = s q l s t r i n g & " ' " & r e q u e s t ( " e m a i l " ) & " ' , ”
s q l s t r i n g s q l i s t r i n g & " ' " & r e q u e s t ( " fi r s t n a m e " ) &
s q l s t r i n g s q l s t r i n g & " ' " & r e q u e s t ( " l a s t n a m e " ) &
s q l s t r i n g = s q l s t r i n g & " ' " & d a t e & " ' ) "

d b . e x e c u t e ( s q l s t r i n g )

‘ Now s e n d t h e u s e r o n t o t h e home p a g e

L is t ing 2 A script to capture new user details.

<%
s e s s i o n ( " U s e r N a m e " ) = " w i b b l e "
&>
< p a l i g n = " l e f t " > T h e u s e r n a m e f o r
t h i s s e s s i o n i s :
< t= s e s s i o n ( " U s e r N a m e " ) %></p>

Because the server makes sure that
no two session ID cookies are the same
a t any one time, the s e s s i o n object w i l l
always return the correct details for the
browser which invoked i t . However,the

s e s s i o n object has to be preloaded wi th the informat ion you wish
it to store, usually on the log in page. Stor ing too much information
in the s e s s i o n object can generate large bandwidth overheads,
especially w i th multiple simultaneous users, so it is probably best
to restrict your use of s e s s i o n to keepinga single piece of identi‑
f y ing information the username, for example and fetching any‑
t h i n g else from the database as required.

A similar effect can be achieved by stor ing user data in a per‑
sistent cookie. Cookies have obtained a degree of notoriety of late,
w i th m a n y people regardingthem asa security risk. Any servercan
scan a n y cookie heldon y o u r system, although it needs to know the
name first. Should this ever bedisclosed the security implications
could be quite serious. The advantage of persistent cookies over the
s e s s i o n object i s that they stay with the browser after the session
ends, so whena user next returns to the site it is possible to iden‑
t i f y h i m directly f rom the cookie without needing to l o g in or pro‑
vide any information.

Setting a cookie is simplicity itself. The r e s p o n s e object can be
usedto returna cookie to the browser,and the r e q u e s t object can be
used to read it back.The following code demonstrates this technique:
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d b . c l o s e

r e s p o n s e . r e d i r e c t ( " h o m e . a s p " )

e l s e

%>
<html>
<head>
< t i t l e > A c m e u s e r r e g i s t r a t i o n < / t i t l e >
< /head>
<body>

< p > < f o n t size="6">Acme u s e r r e g i s t r a t i o n f o r m < / f o n t > < / p >

< p > P l e a s e fi l l o u t t h e f o l l o w i n g fi e l d s : < / p >

< f o r m method="POST" act ion="<%= request ("SCRIPT_NAME") %>">

<p>Username<br>
< i n p u t t y p e = " t e x t " n a m e = " u s e r n a m e " s i z e = " 2 0 " > < / p >
<p>Password<br>
< i n p u t t y p e = " t e x t " n a m e = " p a s s w o r d " s i z e = " 2 0 " > < / p >
<p>Confi rm password<b r>
< i n p u t t y p e = " t e x t " n a m e = " p a s s w o r d c o n fi r m " s i z e = " 2 0 " > < / p >
< p > E m a i l address<br>
< i n p u t t y p e = " t e x t " name="emai l " s i z e = " 2 0 " > < / p >
< p > F i r s t name<br>
< i n p u t t y p e = " t e x t " name="fi rs tname" s i z e = " 2 0 " > < / p >
<p>Surname<br>
< i n p u t t y p e = " t e x t " n a m e = " l a s t n a m e " s i z e = " 2 0 " > < / p >
< p > < i n p u t t y p e = " s u b m i t " v a l u e = " S u b m i t " > < / p >

</ fo rm>

< / b o d y >
< /h tml>

< %  e n d  i f  % >

<%
r e s p o n s e . c o o k i e s ( " D e m o C o o k i e " ) = _

" T h i s i s a d e m o n s t r a t i o n c o o k i e "
i f r e q u e s t . c o o k i e s ( " D e m o C o o k i e " ) < > " " t h e n
B>
T h e c o o k i e was s e t t o :
<%= r e q u e s t . c o o k i e s ( " D e m o C o o k i e " ) %><br>
<%
e l s e
&>
T h e c o o k i e c o u l d n o t b e s e t .

d i s a b l e d . < b r >
<%
e n d  i f
&>

Cookies can contain more than one piece of information. Such a
cookie is knownasa cookie dictionary. To store morethan one piece of
information ina cookie, use the k e y parameter in the followingformat:

T h e y a r e u n s u p p o r t e d o r

.response.c o o k i e s ( " D e m o C o o k i e " ) ( " c o o k i e l " ) = _

" T h i s i s demons t ra t i on c o o k i e , k e y c o o k i e l "
r e s p o n s e . c o o k i e s ( " D e m o C o o k i e " ) ( " c o o k i e 2 " ) = _

" T h i s i s d e m o n s t r a t i o n c o o k i e , k e y c o o k i e 2 "
Notethat a cookiecan store either a single value, or keyedvalues, but
notboth.Attempting to store a new key toa cookie witha single value
assigned wi l l erase the single value, and vice versa.

M a n y sites current ly use cookies fo r th is purpose, notably
Microsoft s,which stores any information you might submit when
downloadinga file and pre-fil ls i t in the next t ime you download.
Microsoft also supplies a cookie-based user identification system in
Site Server 2.0, called the Personalisation System. This combines
cookie ID detection wi tha flat-file user property database and wraps
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<%

'  R E D I R . A S P
' ‘ A s i m p l e r e d i r e c t o r p a g e

s e t d b = s e r v e r . c r e a t e o b j e c t ( " a d o d b . c o n n e c t i o n " )
d b . o p e n " Yo u r D S N "

‘ O p e n ADO c o n n e c t i o n t o SQL S e r v e r

‘ I f e i t h e r u s e r n a m e o r p a s s w o r d s u p p l i e d a l o n e ,
‘ s e n d t o e r r o r p a g e

i f r e q u e s t ( " P a s s w o r d " ) = " " a n d request ( " u s e r n a m e " ) < > " " _

t h e n r e s p o n s e . r e d i r e c t ( " e r r o r / n o p a s s w o r d . h t m 1 " )
i f request ("Username" a n d request ( " p a s s w o r d " ) < > " " _ _

t h e n r e s p o n s e . r e d i r e c t ( " e r r o r / n o u s e r n a m e . h t m 1 " )

if request ("Username")<>"" a n d request ( " P a s s w o r d " ) <>"" _
t h e n

s e t d b r s = d b . e x e c u t e ( " S E L E C T * FROM U s e r s WHERE _
U s e r n a m e = ' " & r e q u e s t ( " U s e r n a m e " ) &"'")

' C r e a t e a r e c o r d s e t o n t h e c h o s e n username ‑
‘ s h o u l d b e o n l y 1 r e c o r d
i f d b r s . E O F = F a l s e t h e n
' d b r s . E O F w o u l d b e T r u e i f n o r e c o r d h a d b e e n f o u n d ,
' so t h i s is a v a l i d username

i f d b r s ( " P a s s w o r d " ) = r e q u e s t ( " P a s s w o r d " ) t h e n
' Password m a t c h e s , u s e r a u t h e n t i c a t e d

" G e t c l i e n t I P a d d r e s s
i p a d d r = r e q u e s t . s e r v e r v a r i a b l e s ("REMOTE_ADDR")
' P u t c u r r e n t I P a d d r e s s i n t o u s e r r e c o r d f o r
*  I D  p u r p o s e s

d b . e x e c u t e ( " U P D A T E  U s e r s  _
SET I PA d d r = ' " & i p a d d r & " '
WHERE U s e r n a m e = ' " & r e q u e s t ( " U s e r n a m e " ) &"'")

a u t h e n t i c a t e d = T r u e

L is t ing 3- A simple redirector script.

them ina set of server-side ActiveX controls which
can beused from within ASP.

Froma webmaster’s pointof view, cookies
are an ideal authentication method. They

makelife easier for you,anddon’t require
the user to jump through hoops jus t to
access your content. Sadly they have one
major flaw in that they are regardedwith
suspicion by m a n y people and conse‑

r quently some userssimply turn them off,
renderingyour hard-craftedidentification

system useless. Cookies are only a satisfactory solutionwhere webmas‑
ters canbesure their potentialaudiencehas them enabled ‐ for example
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' I £ n o p a s s w o r d m a t c h d i s p l a y e r r o r m e s s a g e
e l s e r e s p o n s e .redirect ( " e r r o r / b a d p a s s w o r d . h t m 1 " )

e n d  i f

' U s e r n a m e was i n v a l i d s o r e d i r e c t t o n e w u s e r . a s p

e l s e response.redirect ("newuser.asp")
e n d  i f

e n d  i f

I f w e ' r e s t i l l h e r e , t h e r e w a s no username or p a s s w o r d
s u p p l i e d , o r a u t h e n t i c a t i o n i s a l r e a d y d o n e .
I f n o t a u t h e n t i c a t e d , c h e c k SQL t a b l e f o r u s e r s w i t h
t h i s I P a d d r e s s

i f n o t a u t h e n t i c a t e d = Tr u e t h e n

s e t d b r s = d b . e x e c u t e ( " S E L E C T * FROM U s e r _
WHERE I PA d d r = ' " & r e q u e s t . s e r v e r v a r i a b l e s _

("REMOTE_ADDR") & " ' " )
i f d b r s . E O F a n d d b r s . B O F t h e n
' E m p t y r e c o r d s e t - u s e r n o t f o u n d . M u s t b e n e w .

r e s p o n s e . r e d i r e c t  ( " l o g i n . a s p " )
e n d  i f

e n d  i f

‘ I f w e ' r e s t i l l h e r e t h e n t h e u s e r h a s
' b e e n found i n t h e SQL d a t a b a s e

r e s p o n s e . r e d i r e c t ( r e q u e s t( " p a g e " ) )

>
< h t m l >
<head>
< t i t l e > r e d i r e c t o r < / t i t l e >
</head>
< b o d y b g c o l o r = " # £ f f f £ £ " b g c o l o r = " # £ f f f f E " >
< / b o d y >
< /h tml>

in an Intranet environment ‐ or where they are happy to demand that
users do so in order to access the site.

I P, IP and away
The only other piece of informat ion commonly available to a web
server from every user is the client IP address. Although sometimes
this may be the IP of a proxy server or firewall server, it is invariably
unique for each browser dur ing a session. IP addresses commonly
change between sessions for m a n y users, however, especially those
who get their address via DHCP(Dynamic Host Configuration Proto‑
col) or f rom a dial-up provider’s IP pool, soa site should never store a
user’s IP address between sessions and expect to use that as an auto‑
matic identifier l ike a cookie.

35



[TECHNIOUES A N D W H O A R E Y O U , T H E N ?

‘  L O G I N . A S P

if n o t isempty(request ("username")) a n d _
n o t isempty (request ( " p a s s w o r d " ) ) t h e n

r e s p o n s e . r e d i r e c t ( " r e d i r . a s p ? p a g e = h o m e . a s p & u s e r n a m e = " _
& request ("username") & "&password=" _
& request ( " p a s s w o r d " ) )

e l s e

‘ No username / password , so d i s p l a y l o g i n b o x e s

>
< h t m l >
<head>
< t i t l e>Acme l o g i n p a g e < / t i t l e >
</head>
<body>

L is t ing 4 - T h e modified login script.

In ASP y o u can retr ieve the cl ient IP
address w i t h the simple expression

r e q u e s t ( " R E M O T E _ A D D R " ) . This i s a n

object i n the s e r v e r v a r i a b l e s collec‑
t i o n , l i k e s c R I P T _ N A M E . Th is i s the
system of authentication used at EXE
OnLine. As I mentioned above, because
you can’t expect the client IP address of
a user to be the same between sessions,
i t ’s no t possible to use the IP address

BOOCH U M LIDEF3 *Sacomios ties Case JAVA PowerBuilder IDL

< p > P l e a s e e n t e r y o u r username a n d password i n t h e boxes
b e l o w . < / p >

< f o r m method="POST" act ion="<%= request ("SCRIPT_NAME") %>">

<p>Username<br>
< i n p u t t y p e = " t e x t " n a m e = " u s e r n a m e " s i z e = " 2 0 " > < / p >
<p>Password<br>
< i n p u t t y p e = " t e x t " name="password" s i z e = " 2 0 " > < / p >
< p > < i n p u t t y p e = " s u b m i t " v a l u e = " E n t e r "

n a m e = " E n t e r D e t a i l s " > < / p >

</ fo rm>

< / b o d y >
< / h t m l >

<% end  i f  %>

alone to authent icate; some other in format ion, such as a username
and password, must be supplied.

In the EXE OnLine system, once a user has authenticated with
usernameand password, the current client IP address is written into
the database ‐ not being able to re ly on the session object being avail‑
able ‐ where it can bequeried by any page. After the user session has
begun, comparing the current client IP address against this tempo‑
r a r y table wi l l always return the correct user account details for the
client. This provides a quick and easy way for ASP pages which wi l l
customise themselves to detect the user, using the following code:
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Developer Tools? - Look No Further.
Borland C++Builder v3

This new v e r s i o n o f

Borland’s flagship C++ tool
hits the streets mid-March.

Borland C++Builder 3 pro‑
vides the very best of RAD

and the power of the C++
This m i x of power and perfor‑

ives you a development tool to
deliver your C++ projects on time and on
budget. Use C++ Builder 3 for creating
any Windows application within one en ‑
v i r o n m e n t , one language, one skill-set
and in a fraction of the time.

QBS Software News
Do you automatically re‑
c e i v e our catalogue, QBS
Software News? It’s 100
pages full colour with sum‑
m a r i e s of the products listed
on this page. We also fea‑
ture articles by leading software journal‑
i s ts . It ’s a must for s e r i o u s developers

3D ActiveX Animated Components! £99
3D Webmaster £795
Arpeggio Live! Starter Pack £1175
Borland Datagateway Pro/C/S ‐ £239/949
Codebase 6 with Java Does £239
Co ld Fusion Pro/Workshop £729/365
Cold Fusion Forum
Crescent FTP Internet Data Control
Crescent Internet ToolPak v4
DataDirect WebDBLink
Delphi2Java/Database Edition
Distinct Vis Internet Toolkit 16/
InstallShield 5 Java Edition
InstallFromTheWeb
PackagedForTheWeb
Jamba Professional
JBuilder Pro/ Client/Server
JBuilder Pro
Java Workshop
IClass B W T / ( + s o u r c e )

IClass Chart / (+ s o u r c e )

IClass Field/ ( + s o u r c e )

IClass L i v e Ta b l e / ( + s o u r c e )

JDesignerPro NEW
JFactory f o r Win9S/NT
JMoney for Win95/NT
IJSuite ( + s o u r c e )

ITools for Win95/NT
IJWidgets for Win9S/NT
D a t a Ta b l e ]
Stingray Objective Blend
Stingray Objective Grid for Java
SuperCede Java/Database
SuperCede Java/ActiveX Edition
Symantec Cafe
Symantec Visual Café / Pro
WinJ Component Library
Tr e e V i e w )
VB 2 Java
Web Design & Authoring
Adobe PageMill
ColdFusion Home Site
Macromedia DreamWeaver
MS FrontPage 98
NetObjects Fusion
NetObjects Team Fusion
Symantec Visual Page

£ 4 9 / ( 1 7 5 )

f r o m £729

Office 97 Pro ( i n c l
Office 97 Developer Edition
Office 97 Dev. upgr from 97
Project 98
SQL Server 6.5 + 5 users
SQL Server 6.5 + 10 users
SQL Server 6.x Single Client
SQL Server 6.x 20 Client
SQL Server 6.x Wkstation
Visual Basic 5 Pro/Ent £369/939
Visual Basic 5 Pro Comp Upgr £219
Visual Basic 5EnvPro Upg £185/529
Visual FoxPro Professional/Upgr. £395/225
Visual Studio Prof/Ent 1135
Visual Studio Pro/Ent Upgr.
Windows NT single client
Windows NT 4 Server + 5 user
Windows NT 4 Server + 10 user
Windows NT 4 Workstation

Gantt VBX/OCX
Resource Manager VBX
Schedule VBX/OCX

TrueDBGrid ActiveX v 5
True DBInput Pro
True DBList Pro

ClassAction
DBpak
PDQComm VBX/OCX £85/130
PowerPak Pro OCX £445
PowerPak Enterprise £445
QuickPak Pro VBX £125
QuickPak VB/J £149
Scope/VB £75
VB Appframework £120
VBNet £130

SpyWorks 5 Pro ( i n c l upgrade subs) £185
Stor Tools OCX £90
Version Stamper VBX/OCX £99

ButtonMaker OCX £70
Input Pro £99
List Pro £129
Spread VBX/OCX £210
Tab Pro VBX/OCX £90

DataTree/DataMask/DataL ist £95/95/95
DataView £95
ActiveX Suite £375
Active Toolbox Std/Pro £85/125

Luxent 3D Business Std/Pro
Luxent Docs & Images Std/Pro‐ £165/299
Luxent Audio & Video Std/Pro ‐ £165/299
Luxent Magic Menus Std/Pro £65/89
Luxent Power Pack Std/Pro £330/530
Luxent Vectors&Layers Std/Pro £165/299

£165/299

Fractal FX £150
FXPic £205
FXTools Gold £265
PhotoPro/PhotoPro Gold £199/265
PlanetFX ActiveX £200
VectorFX OCX £245

ActiveX Component Suite £199
£135

£135/135
£275/£275

3 D W i d g e t s £75
Calendar Widgets £90
ClassAssist £169
Component Suite (Cal+Data+Des) £235
Data Widgets £90
Designer Widgets £90
Sp_Assist £415
VBAssist £125

£115
£145

SView OCX

dbComplete
First Impression ActiveX
Formula One ActiveX
Visual Components Studio
Visual Speller OCX
Visual Suite Deal OCX

Doc-To-Help 16or 32 bit
Documentation Studio £495
ForeHelp 2 16/32/Suite £275/275/485
Help2HTML £145
Helping Hand £99
Help Magician Pro £199
RoboHelp / upg rade £375/199
SOS Help! Info Author £185

Arpeggio 2 Desktop/Developer £320/400
Arpeggio Solutions Pack £750
Crystal Reports Pro v6.0/upgrade £249/149
Crystal Comm 32 (+source) £135/(275)
DemoShield 32bit £330
DemoQuick Sim. plus 16/32 £375/595
Doclmage £330
English Wizard £250
ExtraFax for Lotus Notes/ (lite) £599/(299)
InstallShield 5 Pro/ Express Pro £525/160
Net-Install f rom 20-20 £225
PC-Install Win Pro 16/32 bits £2
PC-Install DOS&WIN super combo £375
R&R ReportWriter xBase 32 bit v8 £240
Shrinker 3.0 £99
soft SENTRY £499
Track Record/ + per seat £279/179
Wise Version 5.0 £139
Wise SmartPATCH £129
WebDeploy for Wise £129
Wise Enterprise £420

3D Graphics Tools 16/32 £119/139
Active Bar £110
ActiveX Galimaufry £60
Address Rapid Addressing SDK £149
Aegis single v 35 1/5 user £199/875
Basic Constituents
Chart FX 16/32/bundle £135/1
CodeReview Pro
DevPartner Studio
DBest Barcodes for DOS/Win £199/345
ED for Windows v 3.7 £145
ErgoPack for V B , VC++ and Delphi £2
Erwin Desktop fo r VB
FailSafe Standard/Pro
Graphics Server SDK
LeadTools Pro 8 , 0 32 bit OCX
M K S Source Integrity ( i n c l P C S )
MultiEdit Pro/Evolve £135/109
Olectra Chart ActiveX £250
Olectra Resizer ActiveX £130
PVCS Tracker £425
Report FX 16/32/bundle £199/199/275,
Soft Ice from £320
Sybase SQL Anywhere 1/4 User £190/395
TeeChart ActiveX £99
TX Text Control OCX £199
VB Commander £110

DELPHI
Abbrevia 1.0
ABC for Delphi Pro
ACE Reporter Professional
Advantage Client Engine f o r Delphi
Apiary Dev. Suite Netware 16/32
Apiary OCX Expert
Apiary NetBIOS Custom Control
Apollo 4 Standard
Apollo 4 Professional
Apollo 4 Source Code Kit
Argos Clipper to Delphi Utility
Asyne Pro 2.0 for Delphi
BoundsChecker for Delphi
Component Create
Conversion Assistant Std/DB
DB Power Standard
Delphi 3 Standard/Professional
Delphi 3Client/Server
Delphi 3 Pro/CS Upgrade
Direct Access £189
DynaZIP 16 bit/32 bit £175/210
Eagle CDK 16 bit
Eagle CDK 32 bit
Essentials Vo l 1 VCL directory
ImageLib Combo 16& 32bit
ImageLib@TheEdge
Infinity Reporting Component
Infinity MAPI Component
InfoPower v e r s i o n 3/+source
InfoPower v e r s i o n 3 upgrades
Innoview Multilangua:
List & Label for Delphi
MK Query Builder (+ s o u r c e )

Orpheus
Piparti Standard
Piparti Professional
Piparti Report Component
Quick Reports 2 with source
Shoreline Dialog PROS
ShorelineVisual PROS
Silverware Win Comms Kit
TOLEAutomationClient
TeeChart Pro
Titan for Btrieve/+ source
Titan for Access 7/+ source
TrackRecord/ + per seat
Transform Component Expert
TRPKCrypto Single User
WinG Sprite Kit

BORLAND
C++Builder v3 Standard
C++Builder v3 Professional
C++Builder v3 ClienvServer
C++Builder v3 Pro/CS Upgrade £239/1089
InterBase 4.0 w/erp server 5 User 25
InterBase 4.0 additional licence
InterBase 4.0 10add. licences
IntraBuilder Std/Pro
IntraBuilder Pro upgrade (Delphi)
IntraBuilder Client/Server
Visual dBASE 7 Professional
Visual dBASE 7 Client/Server

CLIPPER
Argos - Clipper to Delphi migra t ionVSFlex VBX/OCX

VS Reports ActiveX
VSVBX/VSOCX

Borland C++ 5
Borland C++ 5 Dev Suite
Borland C++Builder 3 Std
Borland C++Builder 3 Pro/Upg
Borland C++Builder 3 CS/Upg
BoundsChecker Pro C++
CC Rider 16/32/bundle
C-Vision from Gimpel
Codebase 6.0
CodeSQL5 user/unlimited

£89/115
£115

£40/75

C/C++
£225
£315
£80

£389/239
£1579/1089

£429
£220/300/400

£179
£239

£350/2420
Dart Power TCP Internet Toolkit 16/32 £450
Great Circle Debugger Std/Pro
Greenleaf Comm++
Greenleaf Datawindows
HiProf from TracePoint

Advanced Developers Toolkit
PowerDesigner Appmodeler
Appmodeler Desktop
Component Pack
PowerBuilder 6 Desktop
PowerBuilder 6 Pro
PowerBuilder 6 Enterprise
Funcky for PowerBuilder

VBCompress 4.0 £85
VB Language Manager 3.0 £199
Visual Expert £250

Blinker Linker
Clip-4-Win
AGE Graphics
FUNCky 2.5
NetLib Network Library
NovLib Network Library
Scripton PostScript Library
SilverClip SPCS Comms
Summer '93 Code Optimiser
Telepathy Clipper Comms
Xbase++
Xbase o n the Web (per s e r v e r )

High Edit SDK/PRO
InfoPower for C++Builder/+sre 0/250
Leadtools 7 WinPro DLL 16/32 £575/725
M K S Toolkit £329
MS Visual C++ 5 Pro/Enterprise £365/925
MS Visual C++ Pro/Ent Upg £235/535
Object Master £195
PC Lint from Gimpel £179
Power++ Dev/Pro/Ent £339/679/1369
Stingray Objective Char/Diag
Stingray Objective Grid 5.0
Stingray Visual Case
TrueDBGrid Pro for Visual C++
VBTrv for C++
Watcom C++ CD only/docs

QBS Software Limited f
11 Barley Mow Passage, Br)
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Find demos, evals etc.
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| F E c H N I a U E S A N D W H O A R E Y O U , T H E N ?

‘ " & r e q u e s t ( " R E M O T E _ A D D R " ) & " ' " )

c o r d s e t d b r s c a n n o w b e
d e t a i l s  e g .

" u s e r n a m e "  )

username e t c .

The final piece in the puzzle is the capa‑
bil i ty to place name/value combinations in
URLs. O r i g i n a l l y developed t o
allow for the passingof variables
to CGI scripts, ASP scr ipts
are able to access a n y vari‑
ables placed within the URL
from the request object. This
allows us to let the user
authenticate without the need
to manually log i n , by placing
the username and password in to a book‑
marked URL in the format:

w w w. e x e . c o . u k i n . a s p ?

d=wobbleu s e r n a m e = w i b b l e & p a s s w
The log in script from Lis t ing 1wi l l already
work in this way.

There is however a g l a r i n g secur i ty
hole in this example; there is nothing at all
to s top the user from bookmarking any of
the other pages on your site and bypassing
the log in page completely. One w a y to stop
this is to place checking code in each page
which looks to see if the client IP address
is in the temporary table and if not redi‑
rects to a login page, but this doesn’t work
in the case of plain HTML files which are
n o t r u n through the ASP parser.

O u r solutionat EXEOnLine isto routeall
l inks througha single ASP script called

. a s p which performs a number of
tasks including client authentication. This
script also allows for webcrawlers and
search engines to crawl our site by compar‑
i ng incoming IP addresses against a known
list of crawlers, and performs ad rotation
duties. Centralising al l this code means that
asingle change affects all pages immediately.

L i s t i n g 3 is a simpl ified version of
r e d i r . a s p designed t o work w i th a n

amended v e r s i o n o f l o g i n . a s p (L is t ing4) .

A l l internal URLs ona site which uses
this method must be directed through
r e d i r . a s p , for example a call t o a b o u ‑

would be in the form
r e d i r . a s p ? p a g e = a b o u t u s.htm1.Note that
there is no need to submit a username or
password to r e d i r . a s p in normaloperation
as the session has already been established
around the IP address during the first call.

t u s . h t m l

New users should be sent a bookmark
in the format:
I  / w w w . e x e . c o . u k / r e d i r . a s p ?

page=home. asp&username=wibble&
p a s s w o r d =

which allows them to re tu rn to the site,
au then t i ca t i ng themselves as they go.
Users who re tu rn to the base URL of your
site should beredirected to log in manually
‐ th is can be achieved by m a k i n g
l o g i n . a s p the default page for that site.

The whole enchilada
The three example scripts,

l o g i n . a s p , n e w u s e r . a s p , and
. a s p together fo rm the

basis of a work ing site registra‑
tion and authentication system.

Some way hasto be found to send
details of the username and pass‑
word t o the u s e r, a s well a s the

r e t u r n bookmark. An easy way of doing
this is by ema i l ; w i th I IS 3.0 it is necessary
to buy a third-party ASP mail component
which can send SMTP mail. There is one
included wi th the Personalisation System,
and the recently-released IIS 4.0 includes
an internal SMTP mailer object.

There are a number of th ings missing
from this very basic system. First and fore‑
most , no context-checking or e r ro r report‑
i ng is performed. In actual use it would be
essential to check that the user's choice of
username was no t already in use, that al l
information was supplied correctly, and
that the database operations were success‑
ful. Second, no provision is made for IP ses‑
sion expiry ‐ so for exampleif a user logging
in via an ISPhappened to beallocated the IP
address previously used by someone else
who visited the site previously, they would
inher i t the previous user’s
access to their personalised pages.

A l l these are qu i te easily cor rec ted ,
whichI leave as an exercise for the reader.
For a demonstration of a fully-developed
version o f this reg is t ra t i on system in
a c t i o n , browse over to EXEOnline at
http://www.exe.co.uk and regis ter your ‑
self as a user.

I hope this has served as a useful intro‑
duction to some of the things which can be
achieved re la t ive ly simply wi th Active
Server Pages. In future articles in this
irregular series I wil l look moreextensively
at some of the topics I only touched on here,
inc luding personalised c o n t e n t , dual-mode
conferencing, and how to build a self-main‑
ta in ing IE4-styleActive Channel using ASP.
Unt i l then, happy scripting! |

ssion and
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It takes m o r e than grea t code to
succeed in the software business
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T E C H N I Q U E S

New life for your labels
DaveJewell shows howto spruce up you r Delphi programswi th two easy-to-use label controls.

|: you r application looking a b i t tired and jaded? Isn’t it t ime you
gave it a new look for 1998?In this article, I describe a couple of sim‑

ple to uselabelcontrols for inclusion in your Delphiapplications. Hav‑
i ngjust finished readingMatt Pietrek’s introduction to Windows NT
5.0 in a recent issue of Microsoft System Journal, it ’s apparent that a
new raft of visual user interface gadgets are on the way. If you want
to keep up wi th the Joneses ( i f not the Gateses!) then it’s time you
applieda l ick of pa in t to your application...

One of the simplest ways of sprucingup your existingapplications
is by ‘Internet-enabling’ them.No,I ’mno t talking about addingInter‑
net browsing capabilities to your new shareware egg-timer applica‑
tion. I ’m simply saying that one or two URL hot-links can be quite
effective if added (forexample) to theAbout boxof your program.You
might want to give users the abi l i ty to connect directly to a specific
area on your Web site in order to check for newproduct releases,bug‑
fixes, patches, and so forth.

By now mos t developers know that theeasiest way to fire up aWeb
browser i s t o pass an URL t o the She l 1E xe c u t e API routine which,
when programming w i th Delphi, is located in the S H E L L A P I uni t .
Usingthe o n c l i c k handlerof a standardTLabe l component, it’s quite
possible to set up an event handler which triggers off the necessary
call t o S h e l l E x e c u t e . However,t o make this looknice,you've also got
to have a non-standard font colour for the label, a non-standardcur‑
sor control (so that the user receives visual feedback that the label is
‘hot’), andmaybea few other things besides.

The LinkLabel control
Rather than reinventingthe wheeleach time you needone of these l ink
label controls, the Delphi philosophy dictates that we write a reusable
component to dothejob. The resultof my deliberations is shown in List‑
ing1.As you can see, this control is derivedfromthe existingT C u s t o m ‑

L a b e l class. It hides a l l the standard event-handling properties
associatedwith the parent class, although if youwanted to expose these
propertiesfor any reason,youcouldeasily dothis by addingthe relevant
p r o p e r t y statements to the p u b l i s h e d sectionof the class declaration.

What it b r i ngs to the party is a t r i o of new properties. F i rs t is’
L i n k C o l o r , the colour i n which the text o f the label i s in i t ia l ly dis‑
played. This defaults to blue. The next custom property is v i s i t e d ‑
C o l o r . laddedthis property for compatibil ity with Internet browsers

which change the colour of a l ink to indicate that a particular route
has already beenexplored.When you've clicked on my l ink labelcon‑
t ro l once, the colour changes to whatever you specify for v i s i t e d ‑
C o l o r . This defaults to red. In the event that you don’t want the
appearance of the l i nk label to change once it has been clicked, you
can just set L i n k C o l o r andV i s i t e d C o l o r t o the same value. Finally,
there’s a read-only property called v i s i t e d which can be used to
interrogate a particular l ink label to see if it has been clicked.

A couple of other points of interest. First, I’ve arranged things so
that the T r a n s p a r e n t property o f the labeldefaults t o T r u e .Whenever
lusea labelcontrol in a Delphiapplication, I almost always end up set‑
t ing the label to be transparent so that background colour changes ( i f
any)wi l l show through. HavingT r a n s p a r e n t default t o F a l s e i sapet
hate of mine ‐ you' l l have to indulge me on this one! Second, it’s con‑
venient to beable toprogrammatically reset the controlback to a ‘non‑
visited’ conditionandI chose to dothat byassigningto the L i n k C o l o r
o r V i s i t e d c o l o r property. I f you prefer, you couldmake the v i s i t e d
property read-write and directly set it back to F a l s e .

There’s not a great deal to say about the code in L is t i ng 1because
it’s a l l very straightforward. You'll notice that in the class construc‑
tor I set an underlined font style, and I also set the cursor to Delphi’s
standard pointing hand cursor. As mentioned earlier, this provides
visual feedback to the user.Themost important par t of the control is
the wMc l i c k handler. This is the code that’s responsible for call ing
S h e l l E x e c u t e i n response t o a mouse click.

As wri t ten, this code assumes that the control’s caption s t r ing is a
val id URL. It tr ies to open you r default Web browser us ing that
address and specifies the Windows desktop as the parent window.
However, if you’re feelingadventurous ( o r likeaddingbells-andwhis‑
tles!) you could easily modify the code so it looks like this:
S h e l l E x e c u t e (Ge tDe s k t o pW i n dow, N i l , P C h a r ( C a p t i o n ) ,

N i l , N i l , sw_ShowNormal) ;

With this simple change, the URL l ink label has suddenly turned
into an Explorer launcher.Whatever you specify asthe label caption
w i l l be interpretedaspar t of the Explorer ’s namespace andWindows
w i l l t r y to launch Explorer w i t h the specified folder in view. For
instance, set the caption to ‘Desktop’andyou' l l obviously get the desk‑
top. Set it to ‘Desktop/In-Tray’ (note the forward slash) and Explorer
w i l l give a view of your In-Tray folder, and soon.

Figure 1 - T h eeffectswhich you can get using theTXLabel control.
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Adding a tw is t to your text
You can also givethe label control a l i t t le more panache in the visual
impact department. L ist ing 2 provides the complete source code to a
control called TxLabe l . This uses a number o f ideas from other com‑
mercialcontrol libraries which I veseenfrom time to time, such asthe
enhanced label in TurboPower s Orpheus library and the one in the
Raizecomponent library.There are quite a few things that TxLabe1w i l l
do for you. (See Figure 1 for the effects this control can achieve.)

You can choose from one of four different text styles,asspecified
through the T e x t S t y l e property. In addition to the usualplain-vanilla
look, you can give text a raisedappearance or you can give it a sunken,
three dimensional, embossed look. Finally,you canopt to havea shadow
appear behind the text label. If you usethe shadow style, then two other
properties come into play. These are S h a d o w C o l o r , whose meaning
should b e pretty obvious, and S h a d o w 0 f f s e t which controls the hori‑
zontalandvertical displacementbetweenthetextandtheshadow.These
four propertiesarewrapped up into an enumeratedtype, TXTextStyle.
By ensuringthat the publishedproperty is of the sametype,youwil lsee
each member of the enumerated type in Delphisproperty inspector.

It should be emphasised that there isn t any support for prefixed
characters. In other words, if you set the label caption to & H e l l o , then
that s exactly what you II see. No underl iningof the init ial H charac‑
ter wi l l take place. The reason for this restriction is that T x L a b e l is
designedprimarily to producedecorativeeffects. In additionto thepre‑
viously mentioned text style variations, you can display rotated text.
This is done by settingthe desiredangle ( i ndegrees) through the A n g l e
property. By convention, an angle of zero represents no rotation, and
angles increasecounter-clockwise.Thus, 90degrees is pointingstraight
up, 180 degrees is upside down (text going from r igh t to lef t) and 270
degrees is pointing straight down. If you re a scientific bod, you may
wish to add a Radians property sothat the anglecan beentered either
in degrees or in radians.This would betrivial.

Note that it would certainly be possible to add support for prefixed
characters at the cost of some complexity. Basically, you d have to doa

u n i t L i n k L a b e l ;
i n t e r f a c e
u s e s

Windows, M e s s a g e s , S y s U t i l s , C l a s s e s , G r a p h i c s ,
C o n t r o l s , F o r m s , S t d C t r l s , S h e l l A P I ;

t y p e
T L i n k L a b e l = c l a s s (TCustomLabel)
p r i v a t e

f L i n k C o l o r : T C o l o r ;
f v i s i t e d C o l o r : T C o l o r ;
f V i s i t e d : B o o l e a n ;
p r o c e d u r e SetL inkColor ( A C o l o r : T C o l o r ) ;
p r o c e d u r e S e t V i s i t e d C o l o r ( A C o l o r : T C o l o r ) ;
p r o c e d u r e WMClick ( v a r M s g : T W M L B u t t o n D o w n );

m e s s a g e wm_LButtonDown;
p r o t e c t e d
p u b l i c

c o n s t r u c t o r C r e a t e ( A Q w n e r : TComponen t ) ; o v e r r i d e ;
p u b l i s h e d

p r o p e r t y E n a b l e d ; p r o p e r t y S h o w H i n t ; p r o p e r t y A u t o S i z e ;
p r o p e r t y Wo r d Wr a p ; p r o p e r t y A l i g n ; p r o p e r t y A l i g n m e n t ;
p r o p e r t y C a p t i o n ; p r o p e r t y F o n t ; p r o p e r t y C o l o r ;
p r o p e r t y V i s i b l e ; p r o p e r t y T r a n s p a r e n t d e f a u l t T r u e ;
p r o p e r t y L i n k C o l o r : TCo lo r r e a d f L i n k C o l o r

w r i t e S e t L i n k C o l o r d e f a u l t c l B l u e ;
p r o p e r t y V i s i t e d C o l o r : TCo lo r r e a d f V i s i t e d C o l o r

w r i t e Se tVis i tedCo lo r d e f a u l t c l R e d ;
p r o p e r t y V i s i t e d : B o o l e a n r e a d f V i s i t e d ;

e n d ;

p r o c e d u r e R e g i s t e r ;
i m p l e m e n t a t i o n

c o n s t r u c t o r T L i n k L a b e l . C r e a t e ( A O w n e r : T C o m p o n e n t );
b e g i n

I n h e r i t e d C r e a t e ( A O w n e r ) ;
f V i s i t e d  : =  F a l s e ;

special case for a zero-degree rotation and use something l ike the Win‑
dows API D r a w Te x t routine in order to get the special processingof the
ampersandcharacterwhen there sno rotation.Naturally,you stillwon t
get the underscorewhen the text is rotatedandyou ll alsofind that large
font sizes combined with special text styles wi l l no t give a nice effect.
UntilMicrosoft comes up with a decent implementation of D r a w Te x t
which works with rotatedtext andhandlesampersandprefixescorrectly,
it s probably not worth the extra hassle in terms of code complexity.

While o n the subject o f D r a w Te x t , wouldnt i t b e terrific i f there
was a d t _ x x x flag which didn t actual ly draw any text but insteadcal‑
culated the size and position of the bounding rectangle? Before you
fire o f f a letter t o the editor, yes I know all about d t _ c a l c R e c t . The
problem with dt_CalcRect is that i t assumes no rotation. I t w i l l only
give you a flat-on-its-back rectangle, irrespective of the degree of
rotation in the font which you ve selected in to the device context.
Whats reallyneeded,of course,is a routine which understandsabout
rotatedfonts and returnsa region handlefor the area which w i l l cor‑
respondto the rotatedtext. That way, you could do some fancy hit-test‑
i ng in responseto a mouse-click and only t r igger a mouse-downevent
if the mouse actually landed in this region. As the control stands at
the moment, any mouse click in the client area of the control wi l l be
accepted. Note that the A u t o S i z e property may no t function entirely
asyou expect,especially when rotatedtext is beingdisplayed, but I ve
got to leavea few things as an exercise for the reader

In additionto the properties already mentioned, theTxLabe1control
provides optional hot tracking . This is enabledby tu rn ing on the H o t‑
Tr a c k E n a b l e d property. With hot tracking enabled, the colour o f the
labeltext wi l l change t o HotT r a c k C o l o r every time that the mouse i s i n
the control.The l ink labelusedahandcursor to indicatethat the control
was interactive, but hot-tracking is another approach. Personally, I
wouldn t recommend the use of a hand cursor in addition to hot-track‑
ing,but it s really amatter of personal taste.

Another feature o f the text label i s the addition o f o n M o u s e E n t e r

and OnMouseLeave events, which are not supported by the standard

fl i n k C o l o r : = c l B l u e ;
f V i s i t e d C o l o r : = c l R e d ;
F o n t . C o l o r f £ L i n k C o l o r ;
F o n t . S t y l e [ £ s U n d e r l i n e ] ;
T r a n s p a r e n t : = T r u e ;
C u r s o r : = c r H a n d P o i n t ;

e n d ;

p r o c e d u r e TL inkLabe l .WMCl ick ( v a r M s g : T W M L B u t t o n D o w n );
b e g i n

f V i s i t e d T r u e ;
Font .Color : = f V i s i t e d C o l o r ;
R e f r e s h ;
S h e l l E x e c u t e ( G e t D e s k t o p W i n d o w, ‘ o p e n ' ,

PChar ( C a p t i o n ) , N i l , N i l , s w _ S h o w N o r m a l );
e n d ;

p r o c e d u r e TLinkLabel .SetL inkColor ( A C o l o r : T C o l o r ) ;
b e g i n

f L i n k C o l o r
F o n t . C o l o r
f v i s i t e d  :
R e f r e s h ;

e n d ;

A C o l o r ;
A C o l o r ;

F a l s e ;

p r o c e d u r e TL inkLabe l .Se tVis i tedCo lor ( A C o l o r : T C o l o r ) ;
b e g i n

f V i s i t e d C o l o r : = A C o l o r ;
F o n t . C o l o r  : =  f L i n k C o l o r ;
f V i s i t e d : = F a l s e ;
R e f r e s h ;

e n d ;

p r o c e d u r e R e g i s t e r ;
b e g i n

R e g i s t e r C o m p o n e n t s ( ' X F a c t o r ' , [ T L i n k L a b e l ] ) ;
e n d ;

List ing 1 LinkLabel, acontrol for adding URL hot-links to applications.
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label. In order to support hot tracking, the code has to handle the VCL
messages c m _ M o u s e E n t e r and c m _ M o u s e L e a v e . These messages a r

of the font, it seasy to rotate the shape of each character by rotating
he a chet system before executing the o w e r )draw ing

i n g readability at, for example, small point sizes.
al business of creating a rotated font is handled by the

somethingof a superset of the l i nk label. It can do pretty
th ing that the simpler control can do, and a lot more b
example, if you wanted to beflashy ( i f not tasteful), yor
O n M o u s e E n t e r and O n M o u s e L e a v e events t o change
even the caption) while the mouse is over a hot lab

@C r e a t e F o n t Indirect, bui ld inga font specification
ita structure, according to the requirements for the

NoTrueType no comment
In case you ve never rotateda Windows font be:
tionof how it wo!

fonts because, as Imsure you appreciate,
tion of drawing
the font contains the drawing instructions rather

u n i t X L a b e l ;
i n t e r f a c e
u s e s

rks.Basically, this feature wi

instructions for renderi

Windows, M e s s a g e s , S y s U t i l s , C l a s s e s , G r a p h i c s ,
C o n t r o l s , F o r m s , D i a l o g s , s t d C t r l s ;

t y p e
T X Te x t S t y l e = ( t s x N o r m a l , t sxShadow, t sxRecessed , t sxRa ised ) ;
T X L a b e l  =  c l .
p r i v a t e

f a n g l e :  T i
f£Shadow0f:
fHotTrackEnabled: B o o l e a n ; fHotTrackColorCache:
f£OnMouseE:
p r o c e d u r e
p r o c e d u r e
p r o c e d u r e
p r o c e d u r e
p r o c e d u r e
p r o c e d u r e
p r o c e d u r e
p r o c e d u r e

p r o c e d u r e

p r o c e d u r e

p r o c e d u r e

p r o t e c t e d
p r o c e d u r e
p r o c e d u r e
f u n c t i o n

p u b l i c
c o n s t r u c t

p u b l i s h e d
p r o p e r t y
p r o p e r t y
p r o p e r t y
p r o p e r t y
p r o p e r t y
p r o p e r t y
p r o p e r t y
p r o p e r t y
p r o p e r t y
p r o p e r t y
p r o p e r t y

p r o p e r t y

p r o p e r t y

p r o p e r t y

p r o p e r t y

p r o p e r t y

p r o p e r t y

e n d ;

a s s ( T C u s t o m L a b e l )

n t e g e r ; fShadowColor: T C o l o r ; f H o t T r a c k C o l o r :
f s e t : I n t e g e r ; f Te x t S t y l e : T x Te x t S t y l e ;

T C o l o r ;

T C o l o r ;
i n t e r : TNo t i f yEven t ; fOnMouseLeave: T N o t i f y E v e n t ;

S e t A n g l e ( Va l u e : I n t e g e r ) ;
SetShadowColor ( V a l u e : T C o l o r );
SetShadow0ffset ( V a l u e : I n t e g e r ) ;
S e t H o t T r a c k C o l o r ( V a l u e : T C o l o r ) ;
S e t T e x t S t y l e ( V a l u e : T X T e x t S t y l e );
SetHotTrackEnabled ( V a l u e : B o o l e a n ) ;
CheckTTFont ( A F o n t : T F o n t ; Ze ro i se : B o o l e a n ) ;
C M M o u s e E n t e r ( v a r M e s s a g e : T M e s s a g e );

message cm_MouseEnter;
CMMouseLeave ( v a r M e s s a g e : T M e s s a g e );

message cm_MouseLeave;
CMTextChanged ( v a r M e s s a g e : TMessage) ;

message cm_TextChanged;
cMFontChanged ( v a r M e s s a g e : T M e s s a g e );

message cm_FontChanged;

L o a d e d ; o v e r r i d e ;
P a i n t ; o v e r r i d e ;

CreateRotatedFont ( A n g l e : I n t e g e r ) : H F o n t ;

o r C r e a t e ( A O w n e r : T C o m p o n e n t ) ; o v e r r i d e ;

C a p t i o n ; p r o p e r t y V i s i b l e ; p r o p e r t y E n a b l e d ;
P a r e n t F o n t ; p r o p e r t y P a r e n t C o l o r ; p r o p e r t y A l i g n ;
DragMode; p r o p e r t y F o n t ; p r o p e r t y C o l o r ;
D r a g C u r s o r ; p r o p e r t y PopupMenu; p r o p e r t y ShowHin t ;
P a r e n t S h o w H i n t ; p r o p e r t y OnMouseDown; p r o p e r t y A u t o S i z e ;
T r a n s p a r e n t d e f a u l t T r u e ; p r o p e r t y OnMouseMove;
OnMouseUp; p r o p e r t y O n D r a g D r o p ; p r o p e r t y OnDragOver;
O n S t a r t D r a g ; p r o p e r t y OnEndDrag; p r o p e r t y OnCl i ck ;
O n D b 1 C l i c k ;
A n g l e : I n t e g e r r e a d f A n g l e w r i t e S e t A n g l e d e f a u l t 0 ;
HotTrackEnabled: Boolean r e a d fHotTrackEnabled
w r i t e SetHotTrackEnabled d e f a u l t F a l s e ;

H o t T r a c k C o l o r : T C o l o r r e a d fHo tTrackCo lo r
w r i t e SetHotTrackColor d e f a u l t c l H i g h l i g h t ;

Te x t S t y l e : T X Te x t S t y l e r e a d f Te x t S t y l e w r i t e S e t Te x t s t y l e
d e f a u l t t s xRecessed ;

ShadowOffset: I n t e g e r
r e a d fShadow0ffset w r i t e SetShadowOffset d e f a u l t 3;

ShadowColor: T C o l o r r e a d fShadowColor
w r i t e SetShadowColor d e f a u l t c l B t n S h a d o w ;

O n M o u s e E n t e r : T N o t i f y E v e n t
read fOnMouseEnter w r i t e fOnMouseEnter ;

O n M o u s e L e a v e : T N o t i f y E v e n t
r e a d fOnMouseLeave w r i t e f O n M o u s e L e a v e ;

p r o c e d u r e R e g i s t e r ;
i m p l e m e n t a t i o n

c o n s t r u c t o r TXLabel .Create (AOQwner: T C o m p o n e n t );
b e g i n

L is t ing 2.TXLabel, a control for text s ty l ing (continued overleaf).

anactual image Therefore, the labe

I n h e r i t e d C r e a t e ( A O w n e r ) ;
f H o t T r a c k C o l o r : = c l H i g h l i g h t ;
f£ShadowColor := c l B t n S h a d o w ;
f Te x t S t y l e : = t s x R e c e s s e d ;
f S h a d o w 0 f f s e t  : =  3 ;
T r a n s p a r e n t T r u e ;

e n d ;

f u n c t i o n TxLabel .CreateRotatedFont ( A n g l e :
v a r l f : T L o g F o n t ;
b e g i n

F i l l c h a r ( 1 f , s i z e o f ( 1 f ) , 0 ) ;
w i t h 1 £ d o b e g i n

l f H e i g h t : = F o n t . H e i g h t ;
1 fEscapement := A n g l e * 1 0 ;
i f f s B o l d i n F o n t . S t y l e t h e n l f W e i g h t : = f w _ B o l d
e l s e l f W e i g h t := fw_Norma l ;
1 f I t a l i c B y t e ( f s I t a l i c i n F o n t . S t y l e ) ;
1 f U n d e r l i n e : = B y t e ( f s U n d e r l i n e i n F o n t . S t y l e ) ;
1 f S t r i k e O u t : = B y t e ( f s S t r i k e o u t i n F o n t . S t y l e ) ;
1fCharSet := Default_Charset;
case F o n t . P i t c h o f

f p Va r i a b l e : 1 fP i t chAndFami ly := Va r i a b l e _ P i t c h ;
f p F i x e d : 1 fP i t chandFami l y := F i xed_P i t ch ;

e n d ;
S t r P C o p y (1 fFaceName , Fon t .Name) ;
R e s u l t : = C r e a t e F o n t I n d i r e c t ( 1 f ) ;

e n d ;
e n d ;

I n t e g e r ) : H F o n t ;

p r o c e d u r e TXLabel .CMFontChanged ( v a r M e s s a g e :
b e g i n

I n h e r i t e d ; CheckTTFont ( F o n t , T r u e ) ;
e n d ;

‘TMessage) ;

‘TMessage) ;

I n v a l i d a t e ;

p r o c e d u r e TXLabel .CMMouseEnter ( v a r M e s s a g e : T M e s s a g e );
b e g i n

I n h e r i t e d ;
i f fHotTrackEnabled t h e n b e g i n

fHotTrackColorCache := F o n t . C o l o r ;
F o n t . C o l o r  : =  f H o t T r a c k C o l o r ;

e n d ;

i f A s s i g n e d ( f O n M o u s e E n t e r ) t h e n fOnMouseEnter ( S e l f ) ;
e n d ;

p r o c e d u r e TXLabel.CMMouseLeave ( v a r M e s s a g e : T M e s s a g e );
b e g i n

I n h e r i t e d ;
i f fHotTrackEnabled t h e n F o n t . C o l o r : = f H o t Tr a c k C o l o r C a c h e ;
i f A s s i g n e d ( f O n M o u s e L e a v e ) t h e n fOnMouseLeave ( S e l f ) ;

e n d ;

p r o c e d u r e TXLabel .SetHotTrackEnabled ( Va l u e : B o o l e a n ) ;
b e g i n

i f Va l u e <> fHotTrackEnabled then b e g i n
fHotTrackEnabled := Va l u e ;
i f Va l u e = Fa lse then

F o n t . C o l o r : = f H o t Tr a c k C o l o r C a c h e ;
I n v a l i d a t e ;

e n d ;

E X E m a r c h
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used. This i s handled b y the c h e c k T T F o n t routine. I f the z e r o i s e para‑
meter isset,then the codewill resetthe rotationangletozero if it detects
that anon-TrueTypefont is beingused.If Z e r o i s e isn’t set, then C h e c k ‑

T T F o n t forces useof a TrueType fo j a l beinga gooddefault choice.
The CheckTTFont routine i s c : o m the c M F o n t C h a n g e d code

whenever the labelcontrol is assigne w font. Becausethe Z e r o i s e
parameter is set T r u e , this hasthe effet clearing theA n g l e property
whenever a non-TrueType font is sele
if the programmer is settingthefont, it’s

non-TrueType font is currently selected.Here, the assumption is that
BES

dure. This is a vir‑
i s a t i o n before a

control first appears on a form. Here again, th
TrueType font is selected if a non-zero rotation angle is given.

p r o c e d u r e T XL a b e l .Se tSh a d owCo lo r ( V a l u e : T C o l o r ) ;
b e g i n

i f Va l u e <> £ShadowColor t h e n b e g i n
fShadowColor := Va l u e ;
I n v a l i d a t e ;

e n d ;
e n d ;

p r o c e d u r e T x L a b e l . S e t H o t T r a c k C o l o r ( V a l u e : T C o l o r ) ;
b e g i n

i f Va l u e < > f H o t T r a c k C o l o r t h e n b e g i n
f H o t T r a c k C o l o r : = V a l u e ;
I n v a l i d a t e ;

e n d ;
e n d ;

p r o c e d u r e TxLabel .SetShadow0ffset
b e g i n

i f Va lue < > f S h a d o w 0 f f s e t t h e n b e g i n
fShadowOffset := Va l u e ;
I n v a l i d a t e ;

e n d ;
e n d ;

( V a l u e : I n t e g e r ) ;

p r o c e d u r e TXLabel.CheckTTFont ( A F o n t : T F o n t ; Ze ro i se : B o o l e a n ) ;
v a r t m : T Te x t M e t r i c ;
b e g i n

C a n v a s . F o n t : = A F o n t ;
i f ( n o t ( c s L o a d i n g i n C o m p o n e n t S t a t e ))

and ( f A n g l e < > 0 ) t h e n b e g i n
{ W e need t o r o t a t e . S e e i f i t ' s a T r u e T y p e f o n t }
Ge tTex tMe t r i c s ( C a n v a s . H a n d l e , t m ) ;
i f ( t m . t m P i t c h A n d F a m i l y and tmp f_TrueType ) < >

tmp f_TrueType t h e n
{ I t ' s n o t a T r u e T y p e f o n t - zero a n g l e o r u s e A r i a l }

i f Zero ise t h e n f A n g l e := 0
e l s e F o n t . N a m e : = ‘ A r i a l ' ;

e n d ;
e n d ;

p r o c e d u r e T X L a b e l . S e t A n g l e ( V a l u e : I n t e g e r ) ;
b e g i n

i f Va l u e < > f A n g l e then b e g i n
CheckTTFont ( F o n t , F a l s e ) ;
f a n g l e : = Va lue mod 3 6 0 ;
i f f A n g l e < 0 then f A n g l e : = 360 + V a l u e ;
i f f A n g l e <> 0 t h e n AutoSize := F a l s e ;
I n v a l i d a t e ;

e n d ;
e n d ;

p r o c e d u r e T X L a b e l . S e t Te x t S t y l e ( V a l u e : T x Te x t S t y l e ) ;
b e g i n

i f Va l u e < > f Te x t S t y l e
f T e x t S t y l e : = Va l u e ;
I n v a l i d a t e ;

e n d ;
e n d ;

e n  b e g i n

p r o c e d u r e T X L a b e l. L o a d e d ;
b e g i n

I n h e r i t e d ; i f f A n g l e <> 0 t h e n CheckTTFont ( F o n t , F a l s e ) ;
e n d ;

p rocedure  TXLabe l .Pa in t ;
v a r

List ing2-TXLabel, a control for text styl ing (continued).

Other ideas..
Once you’ve writtena littlecode to draw raised, recessed,or shadowed
text, there are other things you can do besides creating fancy-looking
labels. Figure 2 shows some of eye-catching effects which result
fromapplyingthis treatment to arious ‘Wingdings’ fonts. It would
bequite easy to renderthese ima esintoan off-screenbitmapandthen
use them as the basis for anice looking toolbar. Better yet, because

font toproducethe individualbutton
the option of scaling a toolbar to their

sign. He is the author of ‘InstantDelphi’
y ress. You can contact Daveat

Dave.Jewell@dial.pipex.com.

DrawPoint: T P o i n t ;
q H e i g h t , f R a d s : E x t e n d e d ;

p r o c e d u r e P a i n t Te x t ( O f f s e t : I n t e g e r ) ;
v a r r : T R e c t ;
b e g i n

x  : =  C l i e n t R e c t ;
O f f s e t R e c t ( r , O f f s e t , O f f s e t ) ;
w i t h C a n v a s d o b e g i n

case f Te x t S t y l e o f
tsxShadow:
tsxRaised:

i f O f f s e t = 1 t h e n F o n t . C o l o r := c lB tnShadow
e l s e F o n t . C o l o r : = c l B t n H i g h l i g h t ;

tsxRecessed:
i f O f f s e t = - 1 t h e n F o n t . C o l o r : = c l B t n S h a d o w
e l s e  F o n t . C o l o r  : =  c l B t n H i g h l i g h t ;

F o n t . C o l o r : = £ S h a d o w C o l o r ;

e n d ;

Te x t R e c t ( r , D r a w P o i n t . x + O f f s e t ,
D r a w P o i n t . y + O f f s e t , C a p t i o n ) ;

e n d ;
e n d ;

b e g i n
w i t h Canvas do b e g i n

i f n o t T r a n s p a r e n t t h e n b e g i n
B r u s h . C o l o r : = C o l o r ;Brush.Style := bsSolid;
F i l l R e c t ( C l i e n t R e c t );

e n d ;

B r u s h . S t y l e : = b s C l e a r ;
D r a w P o i n t : = P o i n t ( W i d t h d i v 2 , H e i g h t d i v 2 ) ;
F o n t: = S e l f . F o n t ;
fRads ( A n g l e * p i / 1 8 0 . 0 ) + ( p i / 2 . 0 ) ;
q H e i g h t : = Te x t H e i g h t ( ‘ y ¥ ' ) * 0 . 2 5 ;
S e t Te x t A l i g n ( H a n d l e , ta_BaseLine o r t a _ C e n t e r ) ;
D e c ( D r a w P o i n t . x , Round ( C o s ( f R a d s ) * q H e i g h t ) ) ;
I n c ( D r a w P o i n t . y, Round ( S i n ( f R a d s ) * q H e i g h t ) ) ;

F o n t . H a n d l e : = C r e a t e R o t a t e d F o n t ( f A n g l e ) ;
c a s e f Te x t S t y l e o f

tsxShadow: P a i n t Te x t ( f S h a d o w O f f s e t );

t s x R a i s e d , t sxRecessed :
b e g i n

Pa in tTex t ( 1 ) ;
P a i n t Te x t ( - 1 ) ;

e n d ;
e n d ;

F o n t . C o l o r : = S e l f . F o n t . C o l o r ;
i f n o t E n a b l e d t h e n F o n t . C o l o r : = c l G r a y T e x t ;
Te x t R e c t ( C l i e n t R e c t , D r a w P o i n t . x ,

D r a w P o i n t . y, C a p t i o n ) ;
e n d ;

e n d ;

[ T x L a b e l ] ) ; e n d ;

end .
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easier using a simple Perl macro processor.

n m y guiseaswebmaster,web page creator, andwebCGIprogrammer
for various sites, I ’mseeing increasingdemands for real interactivity

on the web. On all my web sites I ’mfinding the need for many separate
applications which boi l down to a common sequenceof operations: data
input, data storage, data processing, and finally, some result. I suppose
that I am seeing the extension of the general c ompu t i n g model to the
web. Rather than the user simply looking a t i n f o rma t i o n , the user i s
beingasked to providedata sothat someone else can process it.

Usually the usersupplies informationvia a form.This f o rm , perhaps
an order for some product, may contain credit card in format ion, or a
simple request for i n f o rma t i on , o r contain data which wil l find its way
back on to the web. On some sites, the data from the form is fed back
directly online. I don’t feel too happy about allowing random users to
have direct access to my web pages because there is too muchopportu‑
nity for misuse. I prefer to place amoderator in the way of the data flow
to check that the information from the user is appropriate.

50

Al l of these applications mean that the data from the user is stored
somehow for processing later. About a year ago,we would have dealt
w i th this data storage by usingemail. The data was taken from the web
CGI script and sent by email to someone for processing. These days, I
am beginning to set up administrative web pages designed to process
the submitted data which hasbeen stored ina file on the servermachine.

The reasons for choosing the web as the pr imary GUI and process‑
i n g tool are easy to list. F i r s t , i t ’s a platform independent method of
delivering information. I don’t have towor ry about themachineor sys‑
tem which the person processing the data is running, they will have
access to a browser and that’s al l I need. Second, it’s a familiar inter‑
face. The person accessing the data runs a browser which slots in to
their familiar work ing environment and accesses informat ion in the
same way that they do when surfing the net. Third, it’s location inde‑
pendent, as long as the person reading the data knows the user‑
name/passwordpair, I don’t care where they are in the world.
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Finally,gettingthe personwho processes the data to return to the
same machinewhich acquiredthe sensitive information can aid
data security. Peopleare correctly worried about sending their credit
card information over the net andare muchhappier i f you supply a
secure server us ing SSL (Secure Sockets Laye r ) to protect the pack‑
ets. However,what happens then? I ’ l lbet that many businessesstore
credit card information in p la in text on their machine. If that
machine is on the Internet then there is always the possibil i ty that
a hacker can come in and take that information. Actually, this has
happenedat least once ‐ but not to me, yet.

If I were storing the sensitive information in a file, then I ’ d l ike
to use a public key encryption method, l ike PGP (Pret ty Good Pri‑
vacy), to protect i t . Iwant to ensure that the key which is needed to
decrypt the data is no t stored on the machine, so that a hacker can‑
not easily decryptthe file. I could send the encryptedinformation
by email to the vendor for processing, but this involves some train‑
i n g and wo r r y about whether I can get the vendor to operate the
decryption mechanism correctly.

It seems easier to encrypt the data with a public key and get the
vendor to come in over the web to access the information using the
secure server. They w i l l type in their private PGPpassword and be
sent the information safely. There are risks when the information is
s i t t ing on their machine, but these are probably no greater than the
r isk of havinga faxed or written order around in the office. The data
has left the user encrypted and w i l l appear on the vendor’s system
havingbeenencrypted for the durationof i ts passage. This seems the
best that can be done.

Therefore, Iam beginningto buildsiteswhichhaveapublic facewith
some pages and forms, and a private administrative face, allowing the
owner of the site to interact with the data from the user. I ' ddone a cou‑
pleof these applicationsbefore I understoodthat I was solving the same
problem repeatedly. It can often take a long time for this part icular
penny to drop. Sometimes,the realisationneverstrikes,becauseyoucan
solve the same problem in many different ways. Each solution domi‑
natesthe work sothat youareunableto stepback andrealisethat there
isacommon problemwhichyouareattemptingto solveeachtime. This
is particularly true of the web,where each site hasadifferent look and
feel, andeach set of pageswhich you create is different from the last.

Actually, I don’t feel that I have arrived at a complete set of tools
which can help to solve these problems. It ’san ongoing development.
Ihaveperhapstakena different routefrommany peopleand I amfind‑
i ng that the tools which I have createdmake the generation of inter‑
active sites much easier.

The nature of the beast
Luckily, some far-sighted persondecidedthat we wouldallneeda stan‑
dard interface to get information from web servers into their infor‑
mation handl ingsupport programs. CGI programs can bewri t ten in
any languagebutPerl is probably the first languageof choice for most
web programmers.

The under ly ing reason for this is easy to understand. Perl is good
at dealingwi th the data which the web server presents to i ts process‑
ing scripts. The data is all in the form of text strings, although they
are encoded to ensure data integrity. Perl handles text strings very
well. They are ‘native’ objects in the languageandPerlsupports a set
of very powerfuloperations for them.

Another feature of the languagewhichhelpsthe CGIprogrammer is
theassociativearray (o rhash).Informationfromtheweb page is sent as
name=value strings, and can beeasily loaded intoan associative array,
the value beingaccessedusing the nameas the key.
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Perl allows the programmer to deal simply w i th the system on
which the program is running. The language supports easy access to
files, databases, sockets,andthe output of otherprograms. It hasa good
well-defined l ib rary mechanism, soit’s simplefor programmers to pick
up code which they needand just use it in their application.

Actually, I would also argue that Perl is over-complex. It can be
counter-intuitive, un t i l you have the appropriate surgery to make
your brain operate in the ‘Perl way’. It is no t too easy to learn and
has too many ‘hidden’ aspects ‐ it canbehard to readsomeone else’s
code and understand what is go ing on. However, the problems
haven't stoppedme us ing the language for web processing.

The script, which the web server calls when the user sends in the
response from a form, has two tasks. First, it needs to decode the form
and store ( o r process) the data. Second, it needs to send a page back to
the user givingan indicationof the action’s result.SeveralPerllibraries
are aimed at providing the programmer wi th tools that can beusedto
readandsenddata in the correct format. These librarieshavecoalesced
intoa single CGImodule,which is part of the standardPerl release.

I’veavoided these libraries. I w i l l admit that pa r t of the reason for
ignoring them was the ‘not invented here’ syndrome. As I was learn‑
i n g Perl, I didn’t want to be dependent on someone else’s code which
may or may no t work properly, or for which I would have to dedicate
a lo tof time to understand.A larger andperhapsmore cogent reason
is that the libraries expect you to place much of the look and feel of
the final page into the Perl code. I’ve decided from experience that I
don’t want to do that.

Many of my early CGI scripts were stuffed with pr in t statements
which turneda call like:
e r r o r ( " P l e a s e s u p p l y a p h o n e n u m b e r " ) ;

into a ful ly-fledged HTML page, s tar t ing w i t h the correct MIME
header which the HTTPprotocol requires. However, embedding this
informationcreatesmaintenance issues.To change the look and feel
of the page, you have to change the script. No b i gdeal, I hear you say.
Well, changing the script canbe a b igproblem.Once I havedeveloped
a programanddeployed i t , I find that Iam alwaysdeeply queasy about
mak i ngchanges to i t ,however slight. You have to relearnhow thepro‑
gram works and how it interacts with other programs. The possibil‑
i t y for unintentional accidental damage to the operational script is
too great. Finally, you need to test the changed script, and on a live
system this is not always easy.

Ideally,I don’t want to changethe script, I want to just alter the con‑
stant data which it uses to create the appropriate page. I want to place
the data intoa file, and use that file asa template to generate the final
page,effectively splittingtheactionof decodingandsendinga response
from the format of the data which is sent. To change the format of the
response I only need to edit a file whose contents w i l l be sent to the
browser and this feels safer than planning to hack the program.How‑
ever, I’d l ike to set some of the contents of the file from the Perl script;
I cameto the conclusion that I neededamacro processor in Perl.

Macros
T’ve used the m4macro processor fo r some years to generate web
pages,but it does haveproblems.Theprogramactually does too much
and has several keywordswhich you needto eliminate. For example,
i n d e x is a keyword used for str ing matching. I realised this when I
found several of my web pages had embedded URLs of h r e f = " ‑
1 . h t m l " , which started l i fe i n the source file a s i n d e x . h t m l .

I needed something which was much simpler andwas preferably
written in Perl so that I could place it in the scr ipt for efficiency. I did
look around to find previous work, but found nothing. It turned out
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later that I was look ing in the
w r o n g place o r was not using a
correct keyword. There is at
least one extant macro-process‑
i ng l ibrary, but I ’d cut this code
by the time I found out about i t .

I beganby creatinga Perlrou‑
tine which is givena template file
and an associative array. Wher‑
ever the routine finds { {NAME} }
in the file (where NAME is user
defined), it looks up NAME in the
associative a r r a y and replaces
the whole bracketed section by
its value. If NAME is not defined,
then the bracketedsection is sim‑
ply deleted.

My e r r o r rout ine becomes
v e r y simple. I t s parameter is
placed into an associative ar ray
usingthe nameMESSAGE andthe
template file looks exactly l ike a

normalHTML file, except that there’s a line which says:
<p>The s c r i p t p r o c e s s i n g r o u t i n e r e p o r t s
t h a t { { M E S S A G E } } .

Actually, I choose to place the HTTP header in the file too, so that
you cannot look at the template file directly w i th a browser. However,
the file, to a l l intents and purposes, contains a normalHTML page.

The macro processing rout ine re-processes the text after the
replacement is made. Youcan embedother macro definitions into the
value of MESSAGE and have them be expanded before the page is out‑
put. This is aw in when you have several layers of definitions.

I’ve found that there are two other macro features which assist in
the creationof flexible pages. First, it ’s good to beable to create macro
definitions in the templatefiles. I’ve picked the ad hoc syntax of:
{ {NAME, ' d e fi n i t i o n ' } }

The use of single quotes here means that you can use regular expres‑
sions to pick up the definition even if it contains embedded macro
specifications. The quotes arejust usedfor matchingand do not fo rm
part of the definition.

Second, it’s useful to have some form of conditional expression:
{ {NAME? ' d e fi n e d ' : ' u n d e fi n e d ' } }
If NAME is defined, then the firs t quoted str ing replaces the brack‑
eted section. Otherwise, it is replacedby the second str ing. I suspect
that I m igh t l ike to have the abi l i ty to test the value of NAME but I
have managed to do without that for the moment.

I’vedone nothingclever wi th newlines in the processingcode. You
can p u t newlines in the macro definitions and they w i l l be mirrored
in the output. A macro value ina definition or a conditional can also
containembedded newlines.If the lineends in } } then I lose the new‑
l ine which follows. These rules are sometimes messy and you end up
with extraneous newlines, but for HTML this is not a problem.

I’ve found this simple macro processor to be very usefuland have
used it for several real sets of interactive pages. None of the process‑
i ng scripts have HTML embedded into them, instead they set up val‑
ues in the associative ar ray which is then applied to a template file.
I’veuseda single template for error pages which canbe sharedacross
all the scripts in one suite. I’ve usedtemplates to generate additional
forms, where a form calls a script which checks the data and gener‑
ates a new form, which in tu rn calls another script. The main win in

data intoa file, and
use that file asa

template to
generate the

final page.

E X E m a r c h 1 9 9 8

terms of getting things to work quickly is that the templates arejust
HTML pages and creating them is easyand quick. You can also use
the macro processor to generate other data wi th variable information
which can be taken from a template, for example, email messages.

The one downside of the scheme is that y o u r processing script
needs several additional files and spreads out over the file system. If
you take care wi th filenames then things work out. I usually have a
directory whose name matches the nameof the CGI script sothat it ’s
easy to relate the script to i ts ancil lary files.

Stor ing the data
Once I had created the macro processing routines, generating inter‑
active pages and the scripts which processed them became mucheas‑
ier. 1beganto think about data storage. Of course, storage always goes
hand in handwi th retrieval, and there are actually different require‑
ments for that.

If we are stor ing product-orderingdata, then we do want to present
a l l the informationto the personwho isprocessinganddispatchingthe
product. Wemay want to present an indexof orders which arepending,
or have beenprocessed. Wemay want to allow an interface for the per‑
son who ordered the product to find out the status of the order. Has it
been processed? Have the products been dispatched? If we have sensi‑
tive information which needs encryption,then it’s a good idea only to
encrypt that part of the data because we can satisfy most of the index‑
ing requirements without having to know the private key.

I did think hard about usinga relationaldatabase to store the infor‑
mation. If you have a single application that’s rooted on one site then
this is a strong contender. However, I was worried about moving this
code onto several sites andwanted to generate my ownstorage system.

Since I was wri t ing in Perl,taking informationfromthe user intoan
associative array, it madesense to store a Perlassociativearray in such
a w a y that it can be re-loaded by a subsequent script as if nothinghad
happened. My storage routine is given a filename, a section name, and
an associativearray. The section name is appended to the file, as text:
[ S E C T I O N ]
and this is followed by the contents of the array, w i th each character
writ ten as a hex number pair and each ent ry in the ar ray separated
by a ‘+ ’ character. The reading routine searches the file for the sec‑
t ion name and decodes the data which follows i t . The same mecha‑
nism is usedfor PGPencrypted data except that the data in the section
is regular text-armoured PGP data.

Putt ingthe data from eachform ina separate file is aw in on Unix,
which handles small files well. The name of the fi le needs to be
unique, and I’ve used the time (vyyymmddhhmmss) or a 32 hex digi t
randomly generated number, it depends on the application.

Oncethe data is stored, we then have to w o r r y about access. Here
the web gives us a problem that is fa i r ly hard to solve. Here’s the sce‑
nario. We’ve taken a number of orders from several people and have
a number of separate data files in the p e n d i n g directory. A person
logs into the admin pagesand asks for some data for processing. We
assemble a page and send it off. When they are done, they h i t the sub‑
mit buttonwhich tells the system that the data has beenprocessed.

What happens when two or more people attempt to access the data
at the same time? Well, we can lock the file so that if we are assembling
a page then someone else wi l l be given another one. However, once the
page has been sent, we must unlock the file because there is no guar‑
antee that the personwi l l returnsayingthat the file hasbeenprocessed.
We could mark the file as processed, but again there’s quite a high
chance that the user could be called away, or their machine wil l crash,
and we wi l l have no knowledge of their failure to process the data.
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I ’ve come to no fi r m conclu‑
sion about howto solve this prob‑
lem. I’ve tr ied to minimise its
impact by using the Unix atomic
rename system call to move the
data file from the p e n d i n g direc‑
to ry t o the p r o c e s s e d directory
when the user is done. This
means that if we cannot find the
file when the userpressessubmit,
then someone else has processed
it andwecan tell the userthat (or
not,asthe case m a y be). Also, the
scr ip t which reads the pend ing
directory never presents a menu
of files to be processed, it always
gives the next file. Menus could
hangaroundon screens or in web
caches for some time, and could
compound the problem.

a o t ? a

What happens

when two or more
people attempt to
access the data at

the same time?

Case studies
Ihavethree sets of interactive pages on the web, which use these tech‑
niques. The firs t is on the System Administrator ’s Gui ld web site
(Attp://www.usenix.org/sage)andwas the ‘Jobs Wanted’ bulletinboard.
SAGE members who wish to participate can enter their information
into a form which createsa file. At the time of submission, they are
givena large randomnumber (thename of the file) and there are a cou‑
ple of pages which they can use to check on the submission or delete i t .

l i k e l yto be pirated.

Sales:
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A group of moderators is then notified about the new entry. Even‑
tually, someonewi l l get back to a password protected admin page to
moderate the entry. If the entry is okay, it’s moved toa directory where
it w i l l be incorporated into the live web page. If the ent ry is wrong,
then the moderator must give a reason which is emailed to the sub‑
mitter. There’s a nice cut-off here, protecting the identity of the mod‑
erator. Final ly, because people never remember to come back and say
that they no longer need an advert, the data is timed out after 90days
(unless the submitter returns to refresh the data using the magic num‑
ber which they have been given). We intendto spread this useto other
‘bulletin’ board applications on the SAGE and USENIX sites.

The secondapplication is for Canterbury Pewter, acompany located
in Vi rg in ia in the USA but one which wanted to have their web pages
on my server (Attp://www.cantweb.co.uk/pewter). Here we have an
online orderingform, which stores encrypted credit card information
usingthe methodsoutlinedabove. A l l the responseforms which derive
from failure to fi l l in the form correctly are generated usingthe macro
processor. The person who runs this company has been given several
private administrative pages which are used to access the encrypted
pending orders, and to examine and delete processed orders.

Final ly, I’vecreated a h igh l y dynamic site for a local radio station,
CTFM (http://www.ctfm.co.uk). Staff in the station can come into the
server over the web to generate news items fo r instant access, change
the schedule showing what programme is on n o w, and set up their
playlist using interactive web interfaces. a

Peter Collinson is a freelance consultant specialising in Unix. He can
be reachedelectronically as pc@hillside.co.uk, by phone on 01227
761824 or on the web at http://www.hillside.co.uk.
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Disassembling the virtual machine

f you sat down todesign the virtual
machineof tomorrow, it is doubtful

that it would resemble what we today
call the Java Virtual Machine. As vir‑
tual machines go, Java’s has reached
an unparalleled level of success and
functionality. Success not withstand‑
ing, the architecture of the Java Vir‑
tual Machine has enough defects and
inherent l imi ta t ions that no t on ly
would one hesitate to call it forward‑

thinking. One might actually ask: what decade was this designed in?
Software, l ike everything else, must succumb to Darwin ism, evolve
or die. It remains to be seen how the relatively entrenched and immo‑
bileJava VirtualMachinewi l l fare against the crushingmarchof soft‑
ware evolution.

The Java disassembler
If you read last months article discussing the overall Java Virtual
Machine and specifically the Java class file format then you already
know that I promised t o extend last month’s C l a s s D u m p sample t o

include a Java byte code disassembler. Fear not, for I have delivered
unto thee a new version of C l a s s D u m p which w i l l optionally disas‑
semble Java byte code (the binary and source code can be found on
EXE OnLine).

But before you beginjumping up and down wi th glee and excite‑
ment, you may need to reach deep down and forgive me for choosing
a less straightforward design approach than you might expect. You
see, although I wrote a byte code disassembler, the disassembler is
bui l t on top of a byte code decoder.

Lest you think I quibble wi th terminology let me explain what I
feel the differences are.Typically, a disassembler converts something
i n a ‘machine’, or binary format to a human readable, or text format.
In the process of performing this translation the disassembler may
decode the b inary format as a necessaryintermediate step of the
translation process. A decoder is responsible for in terpret ing the
semantics of the binary format. For our decoder this means inter‑
pret ing Java byte code instructions and any operands used by the
instruction.Beyondthis simple funct ional i ty, the decoder should pro‑
vide higher-level semantic informationwhich can analysed and used
by more sophisticated tools.

In essence, l i ke a compiler, we are separating the back-end
(decoder) f rom the front-end (disassembler) so that the decoder
becomes a re-useable component.

For example, the decoder can be used as the back-end of the Java
Virtual Machinebyte codeverification process, asa code analyserfor
aJava de-compiler or advanced debugger, not to mentionasthe engine
of a Java disassembler. It is worth mentioning that us ing an instruc‑
t iondecoder to drive an interpreter loop wouldno tbea good idea from
a performance point of view. It is not that decoding is unnecessarily
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Tom Guinther looks at the JVM instruction set and presents a Java
bytecode instruct ion decoder and disassembler.

slow, it ’s that you want hyper-optimisation for your interpreter loop.
If performance isn’t a consideration then by a l l means use a decode
stage for your interpreter.

The J V M instruct ion set
LastmonthI mentionedthe invaluableguide TheJava VirtualMachine
Specification, which is published aspart of the Java Series by Addison‑
Wesley. A majority of the information needed to write a Java Virtual
Machineor a Java disassembler can be found in this book.

The virtual machine is a ‘stack’ machine. As Java code executes,
the arguments, function results, and operation results move to and
from the operand stack. In a static disassembly these operands are
impl ied, but their value is irrelevant (wh ich is a good thing since the
operands don’t actual ly exist). In a dynamic disassembly (such as a
debugger would provide) the values of the operand stack can be incor‑
porated into the disassembly to painta better picture.

While most instructions explicit ly or impl ic i t ly interact with the
operand stack, some instructions have instruction operands which
are embedded in the Java bytecode stream. As an instruction is pulled
from the byte code stream, a n y instruct ion operands are also
extracted. A good example of this is the g o t o instruction, which is fol‑
lowedby a 16- or 32-bit offset.

The instruction set is not completely orthogonal, which means
that some instructions only operate on a l imi ted number of Java
types. Forexample, you won’t see many instructions which work wi th
b y t e , c h a r , or s h o r t operands. Instead these operand types w i l l be
converted to type i n t , usually implicit ly, but instructions exist to do
an explicit conversion.

Like any assembly language, the mnemonics for the Java opcodes
may looka l i t t le strange at first but the namingconvention is rather
consistent. A f te r a b i t of browsing through disassemblies you should
be able to get the gist qui te well. Opcodes which have an implied type
use a standard type prefix: ( b ) y t e , ( c ) h a r , ( s ) h o r t , ( i ) n t , ( 1 ) o n g ,
( £ ) l o a t , (d)ouble, anda for reference types. For example, f d i v is a
floating-point divide, and a l o a d loads an object reference from a local
variable. For further discussion the te rm ‘pr imary types’ w i l l refer to
i n t , l o n g , fl o a t and d o u b l e .

There are few things more tedious than describing machine code
instruct ions, but a br ie f overview is in order. For the Java Vir tua l
Machine the major categoriesof instructions are: Load and Store,
Ar i thmet ic, Bitwise, Type Conversion,Operand Stack management,
ComparisonandControlTransfer, CallandReturn,andMiscellaneous.

Load and store
Loadand Store instructions are usedto move data between localvari‑
ables, arrays, and the operand stack, aswell as to push constants onto
the operand stack. There are a lotof these instructions,primarily due
to the largenumber of constant loadand storeinstructions. Eachpri‑
m a r y type has five loadand five storeinstructions from/to localvari‑
ables. For example, i l o a d _ 0 , i l o a d _ 1 , i l o a d _ 2 , and i l o a d _ 3 put the
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integer value from the specified local variable (the
numeric part of the instruction mnemonic) onto the
operand stack. If the integer you want to load is not
one of the fi rs t four local variables then use the
i l o a d instruct ion which requires an 8- or 16-bit
instruction operand to indicate the local variable
index. The upshot is that for each store to local vari‑
ables 0-3 you save one byte (yippee!) since the index
is impl ied by the instruction. The trade-off is that

since Java opcodes are only one byte, y o u rea l ly crunch expandabil‑
i t y of the instructionset.This is l ike gnawingoffyour a rmto sharpen
your teeth. A l l in all, 85of the firs t 86instructions are dedicated to
loadandstoreoperations. The following example uses three different
load/store instructions to divide a localvariable (#0) by 2:
i n t H a l f ( i n t v a l u e )

{
v a l u e  / =  2 ;
r e t u r n v a l u e ;

i l o a d _ 0 / / l o a d " v a l u e " ( l o c a l # 0 )

i c o n s t _ 2 / / l o a d c o n s t a n t v a l u e 2 t o o p e r a n d s t a c k
t o o p e r a n d s t a c k

i d i v / / p e r f o r m i n t e g e r d i v i d e
i s t o r e _ 0 / / s a v e t h e r e s u l t i n t o " v a l u e " ( l o c a l # 0 )

Ar i thmet ic and b i tw ise instruct ions
These basic instructions are relatively standard wi th one form of the
instruction for each of the primary types: addition, subtraction, multi‑
plication, division, and remainder ( o r modulo). The corresponding
instructions are i a d d , i s u b , i m u l , i d i v , i r em, f a d d , f s u b , f m u l , f d i v ,
f r e m , l a d d , 1sub, 1 m u l , l d i v , l r e m , dadd, dsub , dmu l , d d i v , and drem.

The bitwise operators, l ike the arithmetic operators, are pretty
standard: O r , And, E x c l u s i v e O r , N e g a t e , and three different types
of shifts: left, r igh t , and unsigned shift r ight . With the exception of
N e g a t e , bitwise instructions only operate on the pr imary integer
types. That’s a good th ing because doing an exclusive-or on two float‑
ing-pointnumbersdoesn’t makemuchsense.The bitwise instructions
are i n e g , i s h l , i s h r , i u s h r , i o r , i a n d , i x o r , l n e g , l s h l , l s h r ,
l u s h r , l o r , l a n d , l x o r , and don’t forget, f n e g and d n e g .

Type conversion
These instructions,asyou might guess, convert betweenvarious sup‑
ported types. The VM supports both widening conversions such as,
i n t to fl o a t ( i 2 £ ) or i n t to l o n g ( i21) , as well as narrowing con‑
versions such as i n t to b y t e ( i 2 b ) or d o u b l e to i n t (d2 i ) . Type con‑
versions are needed for explicit user type conversion, as well as to
make up for the instruction set’s lack of orthogonality.

Operand stack management
These includea special set of instructions which perform typeless
operations on the operand stack. They are used to duplicate (dup,
dup2 , d u p _ x 1 , dup2_x1 , dup_x2 , dup2_x2), or remove (pop, pop2), or
swap values on the operand stack. If you are famil iar w i th stack based
languages such asforth then you should feel comfortable with these
instructions. The fol lowing exampleuses the d u p instruction to cre‑
ate a second copy of a value for use in mul t ip l icat ion.
i n t i S q u a r e ( i n t v a l u e )

{
r e t u r n v a l u e * v a l u e ;
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a l o a d _ O / / l o a d t h e " v a l u e " ( l o c a l # 0 )

d u p / / @ u p l i c a t e t h e t o p o p e r a n d ( v a l u e )

i m u l / / p e r f o r m i n t e g e r m u l t i p l y ( v a l u e * v a l u e )

i r e t u r n / / r e t u r n t h e r e s u l t o f v a l u e 2

Comparison and control transfer
This group contains a l l the instructions related to makingdecisions
(compareand branch instructions).This is the one area of the instruc‑
t ion set where non-orthogonality hurts because a major i ty of these
instructions is devoted to integer comparisons. Comparisons of other
types are possible of course, just less convenient. Integerinstructions
allow fo r ==, ! = , <, >, <=, or >= comparisons between two integers
( i f _ i c m p e q , i f _ i c m p n e , i f _ i c m p l t , i f _ i c m p g t , i f _ i c m p l e ,
i f _ i c m p g e ) , o r a more optimised form which compares a n integer
against zero ( i f e g , i f n e , i fl t , i f g t , i fl e , i f g e ) . Remember that the
VM isa stack machine sothe values beingcomparedarepoppedfrom
the operand stack, and if the comparison is true then a branch to a
new instruction is taken. In the case of l o n g , fl o a t and d o u b l e the
instructions compare two values on the stack andpush the result of
the comparison onto the top of the stack. That result w i l l be 1 (true),
0 (equality), or -1 (false).

Forexample,w i th two longvalues, v1 andv 2 , the 1cmp instruction
wi l l perform asfollows:
i f ( v l > v 2 ) r e s u l t = 1

e l s e i f ( v 1 < v 2 ) r e s u l t = - 1
e l s e r e s u l t = 0 ;

This group of instructionsalso includes the complexinstructions,
t a b l e s w i t c h and l o o k u p s w i t c h , which are used t o implement the
languages switch/case functionality. And not to be forgotten are the
tradit ional, uncondit ional control transfers, g o t o , g o t o _ w , j s r ,
j s r _ w , and r e t .

The g o r y implementat ion details
Tused lastmonth’s C lassDump as a sourcecodebasewith a few minor
modifications to the core files. Pr imar i ly I added files that assist in
the decoding and disassembly of the VM instruction set. F i rs t and
most basic i s class J a v a B i n a r y S t r e a m , which i sa ‘stream’ style wrap‑
per I use to wrap around the code bytes of the methodbeing decoded.
It provides basic extract ion operators to grab instruct ions and
instruct ion operands f rom the stream. Remember that mult i -byte
itemsin the instructionstream are in big-endianformat and for Intel
platforms they need to becoerced to get the appropriate value.

A rather large header file for a l l the definitions and types needed
by the disassembler has been added, as well as a corresponding C++
file which is nothingbut largetables and statically initialisedarrays.
This implementationfile is requiredbecausethe decoder is ‘table-dri‑
ven’: there is one function for decoding any and al l instructions. It per‑
forms its work by lookingup informationabout the instruction in the
providedtables. With this information it is able to succinctly andflex‑
ib ly decode instructions.

Due to space limitations I have spruced up the comments in the
code. Use them as a guide as you work your way through the disas‑
sembler anddecoding engine. As always, if you havequestions or com‑
ments send email to tomg@vireo.com. |

Tom Guinther is workingfor Vireo, acompany developingdevice-driver
tools. He can bereachedvia e-mailat tomg@vireo.com. Thecodefor this
article isavailableonEXEOnlineanddirectly viaf tp E b 4 =
atftp://ftp.exe.co.uk/pub/exestuff/9803_Java. O N L I N E
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cat ions, but are stranded due to limitations in MFC. S t i n g r a y Software is fast b e c om i n g
Software can save y o u with a f am i l y o f MFC extens ions that the one-stop shop for the
add sophisticated G U I f u n c t i o n a l i t y in jus t m i n u t e s object-oriented developer

Have y o u ever tried to add d o c k i n g w i ndows , like Microsoft
Developer Studio? What about shortcut bars like Microsoft To find ou t how Stingray Software
Outlook? Or multi-selection tree controls? Do y o u wan t 97 can rescue y o u , surf to our web s i te
cool style” toolbars with d r a g and drop cus t om i z a t i o n with for free demos, evaluation copies and
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goes beyond Objective Toolkit to solve some of the more
complex problems in the MFC architecture

If y o u need grids and charts to present different v i e w s of
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Values and side effects
Francis Glassborow shows that C and C++ programmers need

to know when evaluation and side effects happen.

he letter fromRichardHowells, in the J a n u a r y issue, serves to high‑
l igh t howdifficult it can beto identify problems in code. Of course,

as many of you spotted, he made a mistake because he only read the
first paragraph of sub-clause 6.3 of the C89 Standard (that sub-clause
spans 17pages). There are very few people in the world completely
familiar w i th the C Standard (I guess there are none who are familiar
with al l parts of the C++ Final Draft International Standard). Even
when you know that something is guaranteed by ISO/IEC 9899:1990 it
can be hard to find the exact place provid ing the guarantee. As an
example, does the following statement contain undefined behaviour?
a £ - ( i 4 + )
Which sub-clause of the C89 Standard supports your belief?

Let me t r y to c lar i fy the general problem before answer ing the
question. (Yes, Ineeded help wi th my answer.)

i t t ;

Sequence points
Csource code is brokenup intostatements anddeclarations (plus pre‑
processor directives). This is how most programmers view their code.
Unfortunately, this way of div iding the code is largely irrelevant to
understanding the working of your code. The vital concept is that of
a sequence point. A sequence point is a k i n d of island of stabi l i ty
where you can becertain about what has been done.

There are two key elements to any piece of source code: declara‑
tions and statements. Declarations introduce identifiers so that they
can be used subsequently. They provide the compiler w i th informa‑
tion it needs to convert statements to executable code. Statements
specify an action to beperformed.

There is a subclass of declarations called definitions. The writers
of C89 werea l i t t le loose in their definition of definition by stating
that A declarationthat also causes storage to bereservedfor an object
or funct ion named by an ident ifier is a definition . That does not
explain how we should classify:
s t r u c t  X ;

e n u m C o l o u r { r e d , b l u e , g r e e n ) ;

Inneithercase is storage reserved.It is conventional to say that theabove
aredeclarations of x, r e d , b l u e , andg r e e n anda definition of C o l o u r . I
am unawareof anything in the text of C89 to support this usage.

Le t me leave the subject of declarations and focus on statements
because that is where the current problems lie.

Most statements are made up of expressions ( the exceptions are
the various jump statements: g o t o < l a b e l > , c o n t i n u e , b r e a k , and
r e t u r n ) . Expressions are themselves made up of expressions, recur‑
sively. The end of the l ine is something called a pr imary expression.
At the other end we have somethingcalled a fu l l expression. This may
be a statement, but some types of statement include several fu l l
expressions. A fu l l expression is any expression which is not itself
part of a larger expression. A couple of examples w i l l help.

The controll ing expression in an if-statement is a full expression
which is followed by a statement that is itself composed of one or more
statements.The key is to realise that the largest unitof code which gen‑
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erates a value or action is
a fu l l expression (though
some jump statements do
n o t include an expres‑
sion). Every fu l l expression is terminated with a sequence point. I n a
momentI wi l l tu rn to the significance of sequence points, but first we
mustbe able to recognise them.

In additionto the sequence pointwhich terminates a full expression
there is asequence point betweenthe leftandr igh toperands of «&(log‑
ical and), | | (logical or), and the comma operator. There is a sequence
point after the first operand of the conditional operator (? : ) . There is
anotherat the endof the evaluationof the arguments for a function call
butbefore the call is made. Weneed to take care wi th commas because
the same symbol is used to separate lists of arguments, where it is just
punctuation, and asa sequence operator. For example:
f n ( 3 , 5 ) ;

/ * C a l l f n p a s s i n g i t t h e v a l u e s 3 a n d 5 a s i s t a n d * /
/ * 2 n d a r g u m e n t s w i t h a s e q u e n c e p o i n t a f t e r t h e ' 5 ' . * /

a r r a y [ 3 , 5 ] ;

/ * E v a l u a t e t h e l i s t ' 3 , 5 '
/ * a f t e r t h e ' 3 ' .

Of course, any sane compiler warns you about that second state‑
ment. Both because it does noth ing ( i t just reads and discards the
value in a r r a y [ 5 ] i n C ,or calculates the address of a r r a y [ 5 ] in C++)
and asa warn ing for evaluatinga list to obtain the index for an array.
Please ensure you understand how to locate the sequence points in
your code. Unless you can, you are vulnerable to a l l kinds of errors.
Many of these wi l l be subtle,hardto locate,anddependent on the com‑
piler you use and the compile-time switches you select. Curiously, and
contrary to common opinion, there is no sequence point at a semi‑
colon. None of the following contain sequence points:

w i t h a s e q u e n c e p o i n t * /

A c c e s s t h a t e l e m e n t o f t h e ' a r r a y ' . * /

c o n t i n u e ;
g o t o e n d ;
b r e a k ;
r e t u r n ;

However, r e t u r n 5 ;i n c l u d e s a s e q u e n c epoint because, i nthis context,
5 isa full expression.

Between sequence poin ts
Once you can break your code up with sequence points you are i n a
posit ion to understand exactly what is allowed to happen between
them. What may you require of a correctly implementedcompiler, and
what m a y the wri ter of such a compiler require of you?

Generally, the code between sequence points either computes a
value or generates side effects. Most code does both. Novices are fre‑
quently confused by this because we are often more interested in the
sideeffects than in the value. Forexample,we usually ignore the value
(the number of characters transmitted) of:
p r i n t f ( " H e l l o W o r l d " ) ;

because we are interested in the side effect the output on s t d o u t .
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The problems start becausemany programmers do not realisethat
they needto ask when evaluation and sideeffects happen. The answer
may not be what they expect. The rule for values is simple: Not later
than when it is used . Hereusedmeans requiredfor some further com‑
putation. If the compiler can deduce that the value is never used it
need not generate code to do the evaluation (though the side effects
wi l l st i l l have to occur) . The precedence and associativity rules for
operators are provided so that the compiler can determine in which
order it needs to evaluate use of operators. For example:
x = y e = - l ;
The r igh t to leftassociativity rules for assignment cause the compiler
to parse this statement as:
x = (ly = o t ) e
The values requiredare the addresses (lvalues)of x andy andthe value
of (y = - 1 ) . T h e value of the fullexpression is not usedandneednotbe
computed. Note that we do not needthe lvalue of y in order to calculate
the v a l u eof (y = - 1 ) , though we need to know the typeof y.

I guess m a n y readers w i l l read that last paragraph several times,
t r y i n g t o work out when the value gets stored i n x and y. I t does not
say. That has nothing to do wi th the process of evaluation. The stor‑
age (which is what we are actually interested i n ) is a side effect of
the evaluation. The rules for sideeffects are muchsimpler. They can
happen anytime between the pr io r and the next sequence point and
in any order. Worse stil l, execution of the side effects can overlap.
Evaluations cannot. WG14 ruled in responseto a defect report that
while sub-expressions canbe evaluated in any order, commensurate
wi th the precedence and associativity rules, they must be evaluated
sequentially.

The only guarantees given are that no side effect can occur pr io r
to the previous sequence point and they must be complete before the
next sequence point.

Once you understandthis (andthe ruleshave beenwritten to allow
compilers the maximumfreedomto optimise code)youwil l understand
why wr i t i ng to the same storage more than once between sequence
points w i l l result in undefinedbehaviour the actions may overlap.

Going back t o x = y = - 1 ; I donot needto know which storage
gets modified first; both have been modified by the end of the fu l l
expression because of the sequence point.

The above m a y seem very complicated but actually it reduces to
two simple rules. First, between sequence points, (sub) expressions
canbeevaluated in any order which providesvalues whenneededfor
the evaluation of operators in a sequence determined by the prece‑
dence and associativity rules. Second, a l l side effects since the pr io r
sequence point wi l l be complete at the next one. And y o u needa clear
understandingof the six places which introduce sequence points (and
parentheses are not one of them).

I f you want something hard, t r y this one:
3 = 3,

k = ( ( i = 3 ) ? 4 2 5 ) + ( ( j = 5 )

If you cannot work it out, donot worry just don t write code l ike that.

i n t i = 2 ,
2 g i t 2 a t e )

T h a t question
Is there undefined behaviour in if ( i + + ) i + + ; ? Well, there m a y be
but not because of the two increment operators each case of i + + is
a fu l l expression. However, if i has notbeen initialisedthen you have
readuninitialised storage, which gives undefined behaviour.

Last month s problem
The problem of finding the highest commonfactor (HCF)frequently
occurs in integer mathematics. There is an ancient algorithm for
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finding the HCF which is attributed to Euclid. What is w r o n g wi th
the fol lowing implementation?
i n t fi n d H C F ( i n t fi r s t , i n t s e c o n d ) {

i n t t e m p ;

w h i l e ( fi r s t ! = s e c o n d ) {

i f ( fi r s t < s e c o n d ) temp = fi r s t , fi r s t = second ,
second = t e m p ;

fi r s t - = s e c o n d ;

}
r e t u r n fi r s t ;

In Eucl idstime negative numbershadyet to be invented,andzero
was not considered a number. In this context it is a fast and efficient
algorithm. For those using an abacus it wasa particularly efficient
one as it could be rephrased as an instruction to repeatedly reduce
the larger number by the smaller un t i l the two were equal.

The algorithm breaks down if either number is zero or negative. If
wewish to include negativenumbers,weneedto write somethinglike:
u n s i g n e d i n t fi n d H C F ( i n t fi r s t , i n t s e c o n d ) {

i n t t e m p ;
fi r s t = a b s ( fi r s t ) ;
second = a b s ( s e c o n d );

i f ( ! fi r s t ) r e t u r n s e c o n d ;

i f ( ! s e c o n d ) r e t u r n fi r s t ;
w h i l e ( fi r s t ! = s e c o n d ) {

i f ( fi r s t < s e c o n d ) t e m p = fi r s t , fi r s t = s e c o n d ,
s e c o n d = t e m p ;

fi r s t - = s e c o n d ;

}
r e t u r n fi r s t ;

a:
It is surprising how often programmers forget to check that an algo‑
r i thm works correctly over the range of values to which they are
applying it .

This mon th s problem
The fol lowing problem is the result of an incorrect answer given in
PeteBecker s Q&A column in the January issueof the generally excel‑
lent C&C++ UsersJournal. I guess the error got past the highly expe‑
rienced editor because of Petes deserved reputation for expertise. It
just goes to show that you should not trust anyone.

What does the fol lowing code do?
# i n c l u d e  < s t d i o . h >
i n t m a i n ( v o i d ) {

dint: 1;
p u t s ( " A n i n t e g e r p l e a s e : " ) ;
s c a n f ( " % d " , & i ) ;
i * = 4 ? i657: 4 | =4 ;
p r i n t t (*td\n"y; 2 ) ;
r e t u r n  0 ;

Association of C/C++ Users subscriptions: individual£15, student
£7.50, corporate £80, Overload & C++ SIG£30 (includingACCU
membership). Forfurther informationandapplicationforms write to
FrancisGlassborow, 64SouthfieldRoad, Oxford, OX4 1PA,cal l 01865
246490or emailfrancis@robinton.demon.co.uk.
European C & C++ Developers Forum 1998:OxfordSeptember 11th&
12th. (Note change of date.)
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A bundle of JavaBeans books reviewed by Gavin Smyth

‘ o u have donea bit of Java programming,
but what about these ‘Bean’ things which

let you build reusable components instead of
just low-level classes? Here are three books
which each c la im to tel l y o u a l l y o u need to
know about JavaBeans. Before I s ta r t , Iwould
l ike to po in t out the existence of a JavaBean
tutor ia l that’s on the Java home site
(Attp://wwwjavasoft.com)where you w i l lfind
the Bean Development K i t (BDK) and other
tools. This online tutorial is really too brief
andthe BDK documentation possibly too con‑
cise, so these books do fi l l an important gap.

The three bookscoverjust about al l that you
need to tackle Bean production, deployment,
and use, though their approaches and level of
sophistication differ. Before looking at the dif‑
ferences, the similaritiesareasfollows. They all
discuss general component architectures to
some extent,comparingJavaBeans with things
like ActiveX. They a l l describe basic Bean
attributes ‐ properties, methods, and events ‑
explainingdesignpatterns and the useof B e a n ‑

I n f o structures and customisers for more
sophisticated control. ( I n JavaBean-speak,
design patterns really means naming conven‑
tions, not the general notion of applying recog‑
nised patterns in software design.) Bean
persistenceandserialisation, JAR files, andthe
ActiveX bridge all get a mention too. The first
two books have accompanying CDs containing
the Java Development K i t (JDK), the BDK, and
a few other bitsand pieces.The BDK includes a
beta of the ActiveX bridge (a tool for wrapping
aJavaBeanintoan ActiveX object sothat it m a y
be embedded in Windows applications such as
Visual Basic or Microsoft Office).Both books
suggest checking the SunJava site for the latest
software,and in fact current versions of the soft‑

ware make the CDs
mostly out of date.

SpecialEdition Using
JavaBeans covers
much more than the
l ist above. Ms White
etal have really writ‑
ten a book for some‑

UsING

JAVABEAN
q u e

Title: SpecialEdition UsingJavaBeans
Author: Barbara White with J.Leong, ‑
B.LaForge, M.Foley, H.Seth, J.Rosenberger,
andR.Monson-Haefel

0-7897-1460-4
£46.95
630pages

ISBN:
Price:
Pages:

E X E m a r c h 1 9 9 8

one who got interested in Java when it first
appeared, and understands Java 1.0.2 quite
well , but who has not kept up with later devel‑
opments. (Quite a lot of space is devoted to
changes to the JDK f rom versions 1.0.2to 1.1.)
The authors describe a Java JAR API called
t o g . m o a and a GUIJAR application,bu t I did
no t think that these chapters were particu‑
lar ly enlightening or useful. In the discussion
of component architectures the book con‑
tainsmaterial on the ActiveX bridge aswell
asTaligent Software’s Migration Assistant, a
tool more or less operating in the opposite
direction ‐ creat ing Java frameworks from
ActiveX objects. The section on serialisation
is par t icu lar ly good and covers database
access. Additional material includes a men‑
t i on of LiveConnect, Java development tools,
RMI , and Corba, as well as a b i t of specula‑
t ion on the future of Java in enterprise appli‑
cations. This is a very comprehensive l ist ,
but a lo t of the material is cursory and not
really relevant to Beans(suchasthe changes
to the JDK). Unfortunately, the book suffers
from a lot of repetition. About a sixth of it is
an almost useless appendix which lists the
JDK 1.1API.

My firs t reaction to
How t o P r o g r a m
JavaBeans was one
of d ismay at the ‘ i n
f u l l color ’ declara‑
t i on on the f ron t
cover; the book uses
syntax colour coded
l is t ings throughout,

and a l l the screen dumps are in colour. I
think the fu l l colour nature of the book adds
very l i t t le , except perhaps to the price. The
introduction includesa tedious but glossy
look at anumber of Java development tools
(main ly betas). This is followed, unexpect‑
edly, by a very muddled explanation of the
Java Reflection mechanism (the other two
books introduce this much later on, when
the reader has more of a chance of under‑
standing what reflection is al l about).As I
read the book, I began to feel that it would

JavaBeans

Title: How to ProgramJavaBeans
Author: MichaelMorrison, Randy
Weems, Peter Coffee, andJack Leong
Publisher: Ziff-Davis Press, 1997

' 1-56276-521-3
£37.50

B O O K R E V I E W S

be m o r e appeal ing to Dilbert’s pointy ‑
hai red boss than to software developers.
However, perseverance pays o f f because the
second half of the book is much better. The
examples o f Beans , gradual ly i n c r e a s i n g i n
complexity, are very clear ly explained, and
the section on remote access methods ( R M I
and Corba) is quite good. The associated CD
also includes the text of How to P r o g r a m
Java so the whole package might well be
useful to someone beginning to investigate
Java and JavaBeans.

The t h i r d book,
D e v e l o p i n g  J a v a
Beans, is much thin‑
n e r than the others
( a n d much less
expensive), bu t is
much more t i gh t l y
focused on the sub‑
j ec t of JavaBeans.

Robert Englander wastes l i t t le space on non‑
Bean issues and concentrates on a detailed
examination of producing and u s i n g Java‑
B e a n s , discussing advanced concepts to a
much greater depth than the other two
books. The w r i t i n g style i s very clear and
readable, w i t h short segments of sample
code scattered throughout. There is a more
substantial example: a temperature control
simulator. Th is is taken f rom design con‑
cepts, through code production, to deploy‑
ment, inc lud ing use wi th in Visual Basic via
the ActiveX bridge.

In summary, the glossy How to Program
JavaBeans is aimed at an altogether less
sophisticated audience than the other two
but is st i l l , I feel, n o t particularly good value
for money.DevelopingJava Beans is the most
advanced and I could no t find any real defi‑
ciencies in the book at al l . Special Edit ion
Using JavaBeans has a good coverage of
background material and is suited to some‑
one with l imited exposure to Java 1.1.

Verdicts:
UsingJavaBeans: recommended.
How toProgramJavaBeans: average.
DevelopingJava Beans: highly recommended.

Title: DevelopingJava Beans
Author: RobertEnglander
Publisher: O'Reilly, 1997
ISBN: 1-56592-289-1
Price: £21.95
Pages: 290
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market-leadingproducts and s e r v i c e s ,
SELECT enables the modeling,
management andassembly of
enterprise-class applications from
components.

Stingray Software, Inc
9001Aerial Center, Suite 110
Morrisville, NC27560 USA
Tel:0019194610672/0018 0 0924 4223
Fax:001 919 4619811
sales@stingray.com
www.stinray.com
Stingray create best of breedobject
orientateddeveloper tools for
Windows Programmers. Products can
besolddirect and through Resellers
andDistributors.
Superbase Developers Pic
14Regent Street
Cambridge CB21DB
Tel: 0118944 8962
Fax:0118954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase 3.2providesapowerful
development environment for data
basedapplications with modern
features andgraphical2-way
development tools including source
code generation.

System Science
1-6 Bradley s Close,
White Lion Street, London N19PN
Tel. 0171833 1022
Fax.0171837 6411

http://www.takefive.com

HELP SYSTEMS
PeterboroughTechnical
Communication
8Whitewater, Peterborough PE26FB
Tel. 01733 237037
Lo-call 0345419470
Fax.01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creationof manualsandon-screen
helpsystems. Pleasecallor e-mailfor
our freeinformationpack.

LIBRARIES
Wintertree Software Inc.
69BeddingtonAve. Nepean,
Ontario, Canada K2J3N4
Phone:001613825 6271
FAX:001613825 5521
sales@wintertree-software.com
www.wintertree-software.com
Spellingchecker andthesaurus
components for C/C++, MFC, Visual
Basic,or Delphiapplications.

MIDDLEWARE
OpenLink Software
Amy Johnson House

970 4838

15Cherry Orchard Rd
Croydon, Surrey CR96BB
Tel: 0181681701
Fax:01816817702
Contact: www.openlink.co.uk
OpenLink Softwareis an industry‑
leadingdeveloper anddeployer of
secure, high performancedatabase
connectivity technology, independent
operating system, network protocol
and underlyingdatabase engine.

PROGRAMMING TOOLS
ZAC CATALOGS
www.InstantSoftware.com
Huge selectionof visual and internet
development tools! Complete
technical information, downloadable
demos, on-line orderingand instant
on-line delivery. 30day money-back
guarantee.

PUBLISHING
Addison Wesley Longman
(Addison-Wesley)
Edinburgh Gate, Harlow
Essex CM202JE
Contact: Customer InfoCentre
Tel: 01279
Fax: 01279 414130
eng.orders@awl.co.uk
www.awl-he.com/ computing
Awide rangeofbooksonsoftware
development, object-oriented
technology andprog ramming from
authors such asWatts Humphrey,
ErichGamma, FredBrooks, Donald
Knuth andBjarneStroustrup.

AP Professional
24/28 Oval Road
London NW17DX
Contact: RachelBridgman
Tel. 0171482 2893
Fax.0171267
app@apuk.co.uk
www.europe.apnet.com/
approfessional
Book publisher on internet
development,programming, PDAs,
softwareagents andmore. Specialists
in Macintosh books.
Digital Press
Butterworth-Heinemann
Linacre House, Jordan Hill
Oxford OX28DP
Contact: Sophie Foster, Product
Manager
Tel: 01865 314456
Fax:01865 314572
www.bh.com
sophie.foster@repp.co.uk
LeadingPublisher ofbooksfor
professionalprogrammers and
softwareengineers. DigitalPress
publishes high-quality, leadingedge
books ontopics such asMicrosoft
Exchange, Windows NT Server,
IntranetDevelopment, Microsoft SQL
Server, Open VMS, X-Window
Systems, UNIX,Linux,Lotus Notes,
Web Servers.
PrenticeHall Europe
Campus 400
MarylandsAvenue
Hemel Hempstead
Herts, HP2 7EZ
Contact: Customer Services
Tel: 01442 881891
Fax:01442
ibd_orders@prenhall.co.uk
Weare the publisherof books and
CD-basedtraining materials in all
areas of computing - anddistribute
leadingimprints such asQUEand
SAMS.
OReil ly
Sheridan House, NorthWay
Andover, Hants
Tel: 01264 342832
Fax:01264 342761
Contact: Customer Servs Dept
e - m a i l : itpuk@it
Leadingpublisher ofbooksfor Perl,
C++, UNIX, OpenSystems, Windows
NT andthe Internet.

SECURITY PRODUCTS
Aladdin Knowledge
Systems UK Ltd
1William Street,Windsor
Berks SL41BB
Tel.01753
Fax.01753 622262
sales@aldn.co.uk
www.aks.com
Aladdin is a leading supplier of
advancedsoftwaresecurity (HASP)
andsmart carddevelopment tools
(ASE)for softwaredevelopers.

BL Computer Security Ltd
101 Hendon Lane
Finchley, London N33SH
Tel. 0181 343 0734
Fax. 0181346 2672
bi@bIcs.co.uk
www.blics.co.uk
Wespecialise in design and
manufactureof computer security
products.Anchol, LureBooster,
Deadlock(Dongles)andC.LA.M.P
Alarms

Data Encryption Systems Ltd
Silver Street House,
Silver Street, Taunton,
SomersetTA13DL
Contact Roy Davidson(Sales)

y @silver.cityscape.co.uk
DESmanufactures softwaresecurity
productsdevelopedasasolution to
softwarepiracyandtheft
Glyn Williams & Associates
Ladywood House, Ladywood,
Near Droitwich Spa,
WorcestershireWR9 0AJ
Tel. 01905 757700
Fax.01905 757800
gwa@gwassoc.demon.co.uk
Software|/Hardwarecopy protection
systems - Theprofessionalchoice for
securityandfeatures. Worldwide
support.
RainbowTechnologies Ltd
4The Forum, Hanworth Lane
Chertsey, Surrey KT169JX
Tel. 01932 579200
Fax.01932 570743
sales@uk.rnbo.com
Only Rainbow delivers leading edge
technology andISOcertifiedquality
for softwareprotection andlicense
management.

Softlok International Ltd
Softlok House,
2 Bark Street East
Bolton, Lancashire BL12BQ
Tel. 01204 436000
Fax.01204 436025
sales@softlok.com
Protectyour future, protect your
software. Establishedin 1987, Softlok
specialises in softwarepiracy
protection.

Superbase Developers Pic
14Regent Street
Cambridge CB21DB
Tel: 0118944 8962
Fax:0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2offerspowerfuldata
encryption andan RSA encryption
library with user-definablekey lengths
andbuilt-in email support for secure
communications anddata
management.

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

Email: bbrooks@cix.co.uk
Contact: Bob Brooks
Worldclass training forDelphi
professionals.

Database Programmers
Retreat Limited
The Old Fleece,
Bisley Street,
Painswick,
Stroud, GL66QQ
Contact Christine Shakespeare
Tel. 01452814 303
Fax.01452 813918
100710.303@compuserve.com
www.dp-retreat.com
DPRisa Training, Consultingand
DevelopmentCompany offering
scheduled, customised, 1-2-1,on-site
education.Allourcourses arebasedon
practical, hands-on exercises andwe
a i m to teachprogrammers to develop
database applications in Delphi, Visual
Basic,Access, ClipperandVO.

LearningTree International Ltd
Mole Business Park
Leatherhead,Surrey KT227AD
Contact Jan Mott
Tel. 01372 364600
Fax.01372 364611
uksales@learningtree.com
www.learningtree.com

Peritas Ltd
Burfield Road,Old Windsor
Berks SL42UP
Contact: Mari Shepherd
Tel. 01753 604138
Fax.01753 604160
www.peritas.com
Peritas is the largest UK IT Training
Company.A Microsoft Authorised
TechnicalEducationCentre
supporting the MCPProgramme
includingMicrosoftCertified
Solution DeveloperCertification.
QA Training Ltd
Cecily HillCastle,
Cirencester
Gloucestershire GL7 2EF
Contact Customer Service Team

655888

www.qatraining.com
Leaders in ITtechnical training and
consultancy.

The Object People Limited
Epsilon House,
Chilworth Science Park
Southampton, SO167NS
Tel: 01703 769996
F '703766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object Peoplehavea world-wide
reputation in assistingclients adopt
andmakesuccessfulprogress with
object technology.

Valtech L t d
Corinthian House
St Giles Circus
279Tottenham Court Rd
L o n d o nW1P SAA
Tel: +44 (0) 171307 2300
Fax: +44 (0)171307 2301
Web: http://www.valtech.com
training@valtech.com
Valtech is an internationaltraining
andconsulting group offering a wide
rangeof courses, to transfer the
expertise to develop new multi-tier
systems. Valtech has trained5000
people throughout Europein 1997,
and is recognizedasthe European
leader in Object Technology Transfer.

WEB APP DEV
Unipaim
1St Marys Court, High Street
Newmarket, Suffolk CB88HQ
Tel: 01638 569669
F. 569601
Em »xe@unipalm.co.uk
Specialist Intranet|internetsoftware
distributors. ColdFusionApplication
Server, ColdFusionStudio for rapid
deployment of database driven Web
applications. Netscape - award‑
winn ing client, servers and
development tools for Web,
messag ingandcrossware
applications.

67



If your job involves planning atraining schedule, selecting courses for
your staff or whether you decide where and what training is required,

then The EXE Software Training Guide is the one tool you will need for
all your development and ITtra in ing needs.

These listings, plusmany other services including weekly news
updates, are also available onour Web Site.

EXE
O N L

Course Date Cost Place Company Cour Date Company

CLIENT/SERVER GROUPWARE &OFFICE SYSTEMS
IntroductiontoClient Server Computing Monthly 4 1425 London LTREE ‐_Lotus Notes/Domino R4.5 Application Development2Call 01285655905 4 1375 Call QATR
Cient/Server Systems: Analysis &Design 19/5/98 4 1425 London LTREE Lotus Notes/Domino R4.5Application
Microsoft Exchange§Server Admin: Hands-on Monthly 4 1425 London ‐ LTREE Development 3.& LotusScript Call 012856559064 1375 _Call QATR
Client/Server &DistributedComputing Call 01285 655888 3 1095 Call QATR Lotus Notes/DominoR4.5Application Development 1Call 01285655907 3 1045 Call QATR
‘Architecture&Designof EnterpriseSystems Call 01285 655889. 4 1395 Call QATR Lotus Notes/DominoR4.5System Administration 1 Call 01285655908 4 1375. Call QATR

BuildingEnterpriseSystems with Microsoft Technology 01285655890 3 1095 Call QATR Lotus Notes/Domino R4.bSystem Administration 2 Call 01285655909 2 695 Call QATR
IT Infrastructure Implementation&Management Call 012856558014 1995 Call QATR _ !ntroductionto LotusScript in Notes/Domino Call01285655910 3 1045 Call QATR

Microsoft ExchangeServer EnterpriseSupport Call 01285655911 5 1495. Call QATR
Supporting Microsoft Exchange5.0-Core Technologies 01285655912 5 1475. Call QATR

comM Ss Mee conte eee Call 01285655913 5 1495 Call QATR
Wide Area Networking &Telecommunications Monthly 4 1425 London LTREE - =
= Domino Administration for
Wide Area Network Troubleshooting 14/5/98 4 1425 London LTREE Lotus Notes4 . 6&the Internet Call 01285655914 2 695 Call QATR

Hands-onX.25 19/5/98 4 1425 London LTREE internet Developmentwith Lotus Notes Domino 4.6 Call 01285655915 3 1045 Call QATR
Oe Seconetnicaions ‘4/5/98 4 1425 London LTREE VBA Programmingwith Microsoft Excel Call 01285655917 4 1275 Call QATR
Implementing ISDN Data Networks 6/5/98 4 1425 London ‐LTREE
HighSpeedWide Area Networks 5/5/98 4 1425 London ‐ LTREE
ImplementingComputer Telephony Integration 26/5/98 4 1495 London T r e e GUI DEVELOPMENT
= Application Development using Borland Delphi V3 Call 01285655918 5 POA Call QATR

Advanced Programming with
DATABASE Visual Basic EnterpriseEdition Call01285655920 4 1205. Call QATR

‘SystemArchitect 40DataModelling Call 2 590 Leamington POPK g e n eApplications C u l g i o m e s ei 3 es Gal one
pais Meaccelisct 4.0 DataModeling Ca l l _ 2 2000+ OnSite _POPK Fact Track to PowerBuilder V5 Call 01285655922 4 POA Call QATR
mickasolt Access Bijosfg8 2 960 Reading PTR Microsoft Visual Basic Primer Call 01285655925 1 205 Call QATR
plaiceAccess 25/05/88 2 960 _Reading _PTR ‘Application Development using Visual Basic Call01285655925 4 1275 Call QATR
Microsoft Access 29/06/98 2 360 Reading PTR
RelationalDatabases 125/98 4 1425 London LTREE
OracleCourses Monthly 5 1675 London LTREE INTERNET
Microsoft SQL Server: Hands-On Monthly 4 1425 London LTREE ‐ Microsoft Internet InformationServer Monthly 4 1425 London ‐_ LTREE
Hands-OnMicrosoft SQL ServerSystem Administration 11/5/98 5 1675 London LTREE Introduction toInternet/Intranetfor Business Monthly 4 1425 London ‐ LTREE
ObjectOriented Databases Monthly 4 1425 London _LTREE DevelopingaWeb Site Monthly 4 1425 London LTREE
Visual Basic 5&ActiveX for Enterprise Applications Monthly 5 1675 London LTREE IntranetTechnologies: Comprehensive Introduction Monthly 4 1425 London ‐ LTREE
Microsoft Access Monthly 4 1425 London LTREE Internet &System Security Monthly 4 1425 London LTREE
DatabaseAnalysis &Design Call 01285655892 3 1045 Call QATR Deploying Internet&Intranet Firewalls 21/5/98 4 1425 London = LTREE
BuildingaDataWarehouse Call 01285655893 4 ©1395 Call QATR ‐ Java for C++ Programmers Monthly 4 1425 London LTREE
Microsoft Access Development Call 01285655895 3 875 Call QATR intranet Technologies: Comprehensive Introduction 16/6/98 4 1425 Edinburgh LTREE
Introduction to Microsoft Access Call 01285655897 2 550 Call QATR NetscapeServers for IntranetDevelopment Monthly 4 1425 London = LTREE
Programming with Microsoft Access Basic Call 01285655898 2 595 Call QATR Visual Cafe for Java Development 25/4/98 4 1425 London LTREE
SQL Language Call 01285655900 2 630 Call QATR Practical Internet 01/04/98 1 225 Reading PTR
Microsoft SQL Server &Transact-SQL ProgrammingCall 01285655901 3 945 Call QATR Practical Internet 29/04/98 1 225 Reading PTR
Microsoft SQL S e r v e r65Administration Call 01285655902 5 1475 Call QATR Practical Internet 24/06/98 1 25 Reading PTR

Implementinga Database Design on HTMLWeb Authoring 02/04/98 2 450 Reading PTR
Microsoft SQL S e r v e r6.5 Call 01285655903 5 1475. Call QATR HTMLWeb Authoring 30/04/98 2 450 Reading PTR

HTMLWeb Authoring 28/05/98 2 450 Reading PTR
HTMLWeb Authoring 25/06/98 2 450 Reading PTR

GENERAL Programmingwith JavaScript Call 01285655928 2 625 Call QATR
IDEF C a l l _ 3 885 Leamington POPK Creating &Configuring aWeb Server
IDEF Call 3 3750+ OnSite POPK us ing Microsoft Tools Call 01285655929 3 995 Call QATR
System Architect Business Process Re-engineering Call 1 1000+ OnSite POPK Internetworkingwith Microsoft TCP/IP onWin NT4 Call 01285655930 5 1375 Call QATR
System Architect Business Process Re-engineering Call 2 2000+ OnSite POPK InternetFundamentals Call 01285655931 3 995 Call QATR
System Architect Word Link Course Call 1 295 Leamington POPK Intranet Design &Migration Call 01285655932 3 1045 Call QATR
System Architect Word Link Course Call 1 1000+ OnSite | POPK Internet & Intranet Security Call 01285655933 3 1045. Call QATR
System Architect/Catalyst Call 2 Call Call POPK BuildinganEffective Web Site Call 01285655934 3 1045 Call QATR
Indentifying&ConfirmingUserRequirements Monthly 4 1425 London LTREE NetscapeSuiteSpot Server v3 Call 01285655935 5 1495 Call QATR
Implementingthe Year 2000Conversion Monthly 4 1425 London LTREE _ Internetworkingwith TCP/IP Call 01285655937 4 1245. Call QATR
Practical Software Testing Methods Monthly 4 1425 London LTREE Programmingwith Visual Basic Script Call 01285655938 2 665 Call QATR
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LANGUAGES Basics of Data Communications 12/06/98 1 245 Reading PTR
Advanced C Call01285655939 4 1275 Call QATR _ !ntroductionto DataCommunications &Networking 07/04/98 3 675 Reading PTR

AdvancedC++DevelopmentTechniques Call01285655940 4 1275 Call QATR_ !ntroductionto DataCommunications &Networking 20/05/98 3 675 Reading PTR
C++ for non-CProgrammers Call012856559415 1085 Call QATR_ Introduction to DataCommunications&Networking 17/0698 3 675 Reading PTR

C++ for CProgrammers Call01285655942 4 1195 Call QATR TCPIIPOverview 2004981245 Reading PTR
C++Primer Call01285655943 2 630 Call QATR TCPIIP Overview 1405981245 Reading PTR
CPrimer Call01285655944 2 595 Call QATR PracticalTCP/IP j o s s 2 490 Reading PTR
CProgramming Call01285655945 4 1230 Call QATR PracticalTCP/IP 11/05/98 2 490 Reading PTR
AdvancedJava Development Call01285655946 5 1495 Call QATR PracticalTCP/IP ogj06/98 2 4 9 0 Reading PTR
DevelopingJavaBeans Call01285655947 5 1495 Call QATR ‐ !mplementingTCP/IP 2404/98 1-245 Reading PTR
Java for non-CProgrammers Call01285655948 5 1205 Call QATR ImplementingTCP/IP 15/05/98 1 245 Reading PTR
Java Primer Call01285655949 2 630 Call QATR ‐ !mplementingTCP/IP tojogi98 1 2 4 5 Reading PTR
Java for C/C++ Programmers Call 01285655950 4 1245 Call QATR Understanding FrameRelay o7jos/98 1-265 Reading PTR
Object OrientedProgrammingwith Java 20/04/98 4 1285 London VALT Understanding FrameRelay 05/05/96 1 2 6 5 Reading PTR
ObjectOrientedProgrammingwith Java 18/05/98 4 1295 London VALT Understanding FrameRelay 02/06/98 1 265 Reading PTR
Object OrientedProgrammingwith Java 15/06/98 4 1295 London VALT _ !ntroductionto ISDN 08/04/98 1 265 Reading PTR
Object OrientedProgrammingwith Java 08/06/98 4 1295 Manchester VALT _ Introduction to ISDN 06/05/98 1 265 Reading PTR
Developing JavaBeans 01/04/98 3 1195 London VALT _ Introductionto ISON 03/06/98 1 2 6 5 Reading PTR
Developing JaveBeans 77104198 3 11 9 5 London VALT _ SDNTechnology&Applications 07/05/98 2 530 Reading PTR

DevelopingJavaBeans 01/06/98 3 1195 London VALT PCNetworking 27/04/98 2 490 Reading PTR
DevelopingJavaBeans 29/06/98 3 1195 London VALT PCNetworking 1905/98 2 490_Reading PTR
DevelopingJava Clients 2/0498 2 795 London VALT PCNetworking 2906/96 2 490 _Reading PTR
DevelopingJava Clients 30/0498 2 795 London VALT SupportingModems O6jo496 1 2 2 5 Reading PTR
DevelopingJava Clients 04/06/98 2 795 London VALT SupportingModems 01/06/98 1 225 Reading PTR
DevelopingJava Servers 20/04/84 1205 London VALT Understanding ATM Call01285655951 2 730 Call QATR
DevelopingJava Servers 26/05/98 4 1295 London VALT _ |ntroduction to DataCommunications Call 01285655952 2 730 Call QATR
Advanced Programmingwith Java 11/05/9884 1295 London VALT Enterprise-wideCommunications&Networking Call 012856559534 1345 Call QATR
Advanced Programmingwith Java (8/08/98 4 1205 London VALT Local Area Network Implementation &Management Call 1285655954 4 1345 Call QATR

Network Primer Call 01285655955 1 205 Call QATR

MANAGEMENT
Management Skills for ITProfessionals Monthly 4 1425 London iTree OBJECT ORIENTEDTECHNOLOGY
InfluenceSkills Monthly 4 1425 London LTREE Object Technology Introduction Monthly 4 1425 London LTREE
EffectiveCommunicationSkills 26/1/98 3 1125 London LTREE ‐ Object-Oriented Analysis &Design 20/4/98 5 1675 London LTREE
Teambuilding Skills Monthly 3 1125 London LTREE Advanced IBMSmalltalk 23/2/98 5 1375 Southampton OBJE
Financefor Non-FinancialManagers 14/4/98 4 1425 London LTREE Advanced IBMSmalltalk 11/598 5 ‐ 1375 Southampton OBJE
BusinessProcessRe-engineering Monthly 4 1425 London LTREE BuildingDistributedApplications using VisualAge for Smalltalk 2/3/98 3 895 Southampton OBJE
IDEF Call 3 Leamington POPK 00 ManagementOverview Call 1 1250+ OnSite POPK
IDEF Call 3 3750+ OnSite | POPK UMLBasics Call 3 885 Leamington POPK
00 ManagementOverview Call 1 1250+ OnSite POPK UMLBasics Call 3 3750+ OnSite POPK
‘SystemArchitect BusinessProcessRe-engineering Call 1 1000+ OnSite POPK SystemArchitect Object OrientedCourse Regularly 2 590 Leamington POPK
‘SystemArchitect BusinessProcessRe-engineering Call 2 2000+ OnSite POPK System Architect Object OrientedCourse Regularly 2 2000+ OnSite POPK
‘SystemArchitect/Catalyst Call 2 Call Call POPK System Architect ObjectOrientedCourse ToSuit 3 885 Leamington POPK

‘SystemArchitect ObjectOrientedCourse ToSuit 3 3000+ OnSite POPK

N ETWARE Ls Approach tobactad 05/05/98 ~=1 39 London VALT
Manager's Approach toObjects 01/06/98 1 39 London VALT

NetWareService&Support 12/5198 4 1425 London LTREE ( j 5 casey lunes 2. 76. Lenka AEN
NetWare3Support &Administration Call 01285 655956 4 1345. Call QATR Teocases cones 2 78 london WALT
IntranetWareSupport &Administration usingWinNT 01285655957 5 1475 Call QATR Anaysis with UML T u n 4 1 8 8 London WALT
IntranetWare:NetWare4x Administration Call01285655958 5 1595 Call QATR raivsiswith UML i k e a <4 London = AR
IntranetWare:NetWare4x Advanced AdministrationCall01285655959 3 1095 Call QATR Analysis with UML o y e 4. os Lonon AEP

Analysis with UML 29/06/98 4 1295 Manchester VALT
NETWORKING A Technical IntroductiontoCORBA 27/0498 1 395 London VALT
Hands-onLANTroubleshooting Monthly 4 1425 London © LTREE A Technical Introduction to CORBA 18/05/98 1 395 London VALT
Fast LANTechnologies 65/98 4 1425 London LTREE A Technical Introductionto CORBA 15/06/98 1 395 London ‐ VALT
Fast LANTechnologies 14/5/98 4 1425 Edinburgh LTREE A Technical Introductionto CORBA 11/05/98 1 305 Manchester VALT
Introduction to Internetworking Monthly 4 1425 London LTREE A Technical Introductionto CORBA 20/04/98 1 395 Edinburgh VALT
IPRoutingwithOSPF &BGP 26/5/98 4 1425 London LTREE CORBA EnterpriseArchitectures 28/04/98 3 1295 London _VALT
CiscoRouters Monthly 4 1425 London LTREE CORBA EnterpriseArchitectures 19/05/98 3 1295 London VALT
Hands-OnIntroductionto TCP/IP Monthly 4 1425 London LTREE ©CORBA EnterpriseArchitectures 16/06/98 3 129 London VALT
ConfiguringCiscoRouters:Advanced Hands-onWorkshop 19/5/98 4 ~‐ 1425 London LTREE CORBA EnterpriseArchitectures 12/05/98 3 1295 Manchester VALT
Introductionto Datacomm&Networks Bi-weekly 4 1425 London LTREE CORBA EnterpriseArchitectures 21/0498 3 1295 Edinburgh VALT
LocalArea Networks Monthly 4 1425 London LTREE A Technical Introduction to Java 14/04/98 1 3% London VALT
Hand-onPCNetworking Monthly 4 1425 London LTREE A Technical Introduction to Java 11/05/98 1 39 London VALT
Hands-OnPCNetworking 21/4/98 4 1425 Edinburgh LTREE A Technical Introduction to Java 09/06/98 1 305 London VALT.
DataNetwork Design&Optimisation 515/98 4 1425 London LTREE A Technical Introductionto Java 22/06/98 1 305 Manchester VALT
SNMP: FromWorkgroup to EnterpriseNetwork 14/5/98 4 1425 London _LTREE A Technical Introductionto Java 26)05/98 1 395 Edinburgh VALT
ComputerNetworkArchitectures &Protocols 19/5/98 4 1425 London LTREE Java EnterpriseArchitectures 15/04/98 3 1295 London VALT
Basicsof DataCommunications 21/04/98 1 245 Reading PTR JavaEnterpriseArchitectures 1205/98 3 1295 London VALT
Basicsof DataCommunications 13/05/98 1 245 Reading PTR Java EnterpriseArchitectures 09/06/98 3 1205 London VALT
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(Course

dava EnterpriseArchitectures 23/06/98 3 1205 Manchester VALT Building Applications with MicrosoftTransaction ServerCall 012856559775 1595 Call QATR
Java Enterprise Architectures 27/05/98 3 1295 Edinburgh VALT ‐ FasttrackWindows NT5 for Developers Call 01285655978 2 650 Call QATR
ConstructingWeb Applications using V i s ua lAgeforSmalltalk 19/3/98 2 650 Southampton OBJE Windows OLE Programmingwith the MFC Library Call 01285655979 5 POA Call QATR
Introductionto VisualAge 23/2/98 5 1375 London © OBJE DevelopingOLE/ActiveX Controls with the MFC LibraryCall 01285655980 5 1495 Call QATR
IntroductiontoVisualAge 30/3/98 5 1375 Southampton OBJE ‐ Windows OLESystem Programming Call 01285655981 5 1595. Call QATR
IntroductiontoVisualAge 11/5/98 5 1375 Southampton OBJE VisiBroker for Java 20/04/98 4 1295 London VALT
BuildingApplications using VisualAge for Smalltalk 9/3/98 5 1375 Southampton OBJE VisiBroker for Java 18/05/98 4 1295 London VALT
Building Applications using VisualAge for Smalltalk 18/598 5 1375 Southampton OBJE ‐ VisiBroker for Java 15/06/98 4 1295 London = VALT
Team Programming usingVisualAge for Smalltalk 8/4/98 2 650 Southampton OBJE ‐ VisiBroker for Java 05/05/98 4 1205 Manchester VALT
Programmingin IBMSmalltalk 20/4/98 5 1875 Southampton OBJE ‐ Advanced VisiBroker for Java 27/04/98 3 995 London VALT.
UsingLotus Noteswith VisualAge for Smalltalk 16/4/98 2 650 Southampton OBJE ‐_VisiBrokerfor C++ 14/04/98 4 1295 London VALT
MVSSmalltalk:Transaction Managed Objects 27/4/98 5 ‐ 1450 London OBJE ‐ VisiBroker for C++ 22/06/98 4 1205 London VALT.
VisualAge for Smalltalk Programmers 2/3/98 5 1375 Southampton OBJE ‐Orbix for C++ 11/05/98 4 1295 London VALT
Programming in VisualWorks 16/2/98 4 1025 Southampton OBJE
Programming in VisualWorks 23/3/98 4 1025 Southampton OBJE
Programming inVisualWorks 35/98 4 1025 Southampton OBE PROJECT MANAGEMENT
00 Programmingwith VisualAge for Java 16/2/98 5 1250 Southampton OBJE Software Project Planning&Management 21/4/98 4 1425 London ‐ LTREE
00 Programmingwith VisualAge for Java 23/3/98 5 1250 Southampton OBJE ‐ Project Management: Skills for Success Monthly 4 1425 London LTREE
BuildingApplets &Applications with VisualAgefor Java 9/3/98 5 1250 Southampton OBJE Software Project Planning &Management 9/6/98 4 1425 London ‐ LTREE
BuildingApplets &Applications with VisualAge for Java 30/3/98 5 1250 Southampton OBJE ©OSDM Aware Call 01285655982 1 295 Call QATR
Object-Oriented Analysis &Design ManagingModern Software Development Projects Call 01285655983 3 1045 Call QATR
using the BoochMethod Call 01285655960 4 1245 Call QATR ‐ Microsoft Solutions Development Discipline: DeploymentCall 01285655984 3 945 Call
Object-Oriented Analysis &Design QATR
using Rumbaugh'sOMT Call 01285655961 5 1475. Call QATR ‐ Microsoft Solutions Development
DevelopingCORBA Applications Call 01285655962 3 POA Call QATR _ Discipline: Development Call 01285655985 3 945 Call QATR
Object-Oriented Design for C++ Development Call 01285655963 5 1475. Call QATR DSDMPractitioner Call 01285655986 3 945 Call QATR
Overview of DistributedObjects Call 01285655964 1 295 Call QATR Object-Oriented ProjectManagement Call 01285655987 2 695 Call QATR
Object-Oriented Primer Call 01285655965 1 295 Call QATR ProjectManagement Skills Call 01285655988 4 1245 Call QATR
Object-Oriented Software Development Call 01285655966 3 995 Call QATR
Object-Oriented Analysis &Design
using the UnifiedModelling Language Call 01285655967 5 1475 Call oatR SYSTEMS ANALYSIS
: Software Quality Assurance 6/4/98 4 1425 London TREE

Software Systems Analysis &Design Monthly 4 1425 London LTREE
PC SUPPORT Information Engineering Call 3 885 Leamington POPK
PCConfiguration&Troubleshooting Biweekly 4 1425 London LTREE information Engineering Call 3 3750+ OnSite POPK
Advanced PCConfigurationTroubleshooting &DataRecovery 5/5/98 4 1495 Edinburgh LTREE Structured Analysis &Design for Real Time Systems Call 1 295 Leamington POPK

Ee Configuration< Troubleshooting 9/6198 _4__1425 Edinburgh LTREE Structured Analysis &Design for Real Time Systems Call 3 885 Leamington POPK
Hiplbleshooting«DatsRecovery Monthly 4 1425 London __LTREE Structured Analysis &Design for Real Time Systems Ca l l _ 1 1250+ OnSite POPK
p e c a n ECSapport DS emma cal QATR Structured Analysis &Design for RealTime Systems Ca l l _ 3 3750+ OnSite POPK
PCFundamentals Call 012856559693 845 Call QATR System Architect 4.0 DataModelling Call 2 590 Leamington POPK
pe silppatt S e m e n 8 Cl QATR System Architect 4.0 DataModelling Call 2 2000+ OnSite POPK

System Architect 4.5 DataModelling Call 1 295 Leamington POPK
PROGRAMMING System Architect 4.5 Data Modelling Call 1 1000+ OnSite POPK

Visual Basic 5for BusinessSolutions Biweekly 4 25 London LTREE System ArchitectiCatalyst c o l e Eel a b a
Widows CEPiopraniaing 358 4 1 4 2 5 London TREE Systems Analysis &Design Call 1 25 Leamington POPK

Visual InterDev for EnterpriseApplications gehe 4, 165 London LTREE sYStoms Analysis &Design Gall'7:96 085" FoamingtonsEOus
Win32Systems &Network Programming 144884 1425 London _LTREE S¥Stems Analysis &Design Sol a gE
ProgrammingActiveX with MCF Monthly 4 1425 London LTREE S¥Stems Analysis &Design Col > SOS ONSIE anaes
Visual C+#: Windows Programmingwith MFC SNE 6 107 London LTREE =/Stem Architect Structured A&D Roguletty <1 2 = L e a n n a
Seapoaanens l a l l r O s Monthly 4 1 4 2 5 London LTREE ‐S!Stem Architect Structured A&D Regularly 1 1000+ OnSite POPK
e a t sEversiveH i g 2598 8 TGS London LTREE ‐SYSteM Architect 40 DataModelling ToSuit 1 295 Leamington POPKv a s Monthly "#71425 London LTREE ‐SP3tem Architect 40 DataModeling ToSuit 1 1000+ OnSite | POPK

IntroductiontoProgramming:Hands-onWorkshop Monthly 1425" London TREE =f Architect Structured! A&O Is Su a EOEREpaaannin Monthly "671425 London TREE _S2Stem Architect Structured A&D ToSuit 2 2000+ OnSite POPK

Introductionto C++ for Non-C Programmers Monthly 4 1425 London ‐ LTREE
KornShell Programming 5/5/98 4 1425 London LTRE SYSTEMS MANAGEMENT
System Architect BASICWorkshop Call 1 295 Leamington POPK ‐ Hands-onMicrosoft Exchange5 Monthly 4 1425 London ‐ LTREE
System Architect BASICWorkshop Call 1 1000+ OnSite POPK Windows Architecture 5/4/98 4 1425 London LTREE

Programming in C 14)04/98 4 840 Reading PTR BuildingOffice97IntranetApplications Monthly 21/4/98 1425 London ‐ LTREE
Programming in C 05/05/98 4 8 4 0 Reading PTR System Architect PowerUserCourse ToSuit 1 25 Leamington POPK
Programming in C 02/06/98 4 840 Reading PTR System Architect Power User Course ToSuit 1 1000+ OnSite POPK
Programming in JAVA 06/05/98 3 720 Reading PTR
Programming in JAVA 29)06/98 3 720 Reading PTR
DevelopingWindows NTServer Applications Call 01285655971 5 1595 Call g a t r UNIX
MasteringWeb Site Development using Visual InterDev 01285655972 5 1445 Call QATR ‐ UNIX Introduction Monthly 4 1425 London _LTREE

Win32 ProgrammingEssentials Call 01285655973 5 1495 Call QATR UNIX Tools &Utilities 14/4/98 4 1 4 2 5 London LTREE
DevelopingActivex Controls &Components Call 01285655974 5 1495 Call QATR UNIXWorkstation administration 12/5/98 4 1425 London _LTREE
Windows Programming in C Call 01285655975 5 1495 Call QATR UNIX Server Administration 30/6/98 4 1425 Edinburgh LTREE

Windows Programmingwith XWindow System Programming 9/698 4 1425 London ‐LTREE
Visual C++ &the MFC Library Call 01285655976 5 1475 Call QATR UNIX Programming 19/5/98 4 1425 London LTREE
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PerlProgramming Monthly 4 1425 London LTREE Key PTR PTRAssociates Limited
Pak roenees La nl ne PTR 41London Road,Twyford, Berkshire RG109EJ
Unix Fundamentals 06/05/96 3 630_ Reading PTR Tel: 0118-934-4101 Fax: 0118-934-4105
Unix Fundamentals 03/06/98 3 630 Reading PTR email: training@ptr.co.uk Web: http://www.ptr.co.uk
Shell Programming 21/0498 2 420 Reading PTR PTRAssociates specialises in offeringquality hands-ongeneric technical
Shell Programming 19/05/98 2 420 Reading PTR training in twoprincipalareas - Data Communications andNetworkingand
Shell Programming 16/05/98 2 420 Reading p t r OperatingSystems. Themodularity of coursematerialanddepth of subject
‘AdvancedUnix Tools &Shell Scripts 7/0/98 2 420 Reading P t r Knowledgeenable tailoredor custom-madesingle company courses to be
‘Advanced Unix Tools &Shell Scripts s i n e neared? PTR, e eemametlion to the schedule of public courses:
Advanced Unix Tools &Shell Scripts 18/05/98 2 420 Reading PTR
Unix System Administration 01/04/98 3 630 Reading p t r K e y OBJE The Object Peop le Limited
Unix System Administration 29/0498 3 630 Reading PTR Epsilon House,Chilworth Science Park, Southampton, SO16 7NS
Unix System Administration 27/05/98 3 630 Reading PTR Tel: 01703769996 Fax: 01703 766066
5 ; Email: ukinfo@objectpeople.comUnix System Administration 24/06/98 3 Reading PTR :: h t tp : . ‘

Unix Networking c t w 8) Rating era ©\WOb: htthsliwww.objectpeople.com/ul/
Unix Networking 05/05/98 3 420. Reading PTR TheObject Peoplehave a world-wide reputation in assistingclients adopt and
Taki Natwonia Tybee 3 4 2 0 Readin PTR makesuccessfulprogress with object technology. Services include:general

d d Java andSmalltalk Training|Consultancy|Migration. Wealsospecialise in
UNIX Fundamentals Call01285655989 4 1195 Call QATR ‐ VisualAgeand VisualWorks. In addition, we provide courses to cover Object‑
UNIX Programming Call01285655990 5 1375 Call QATR OrientedAnalysis andDesign techniques, as well as Object Technology
UNIX Systems Administration Call01285655991 4 1195 Call QATR ManagementOverviews. a
Mastering UNIX Shell Scripts Call01285655992 4 1195 Call OATR Our consultants|trainers are highly skilledi n a widerangeofdevelopment
rieys oiciame Ae labal co l i na enon 4 Gal OATR environments. Wetherefore offer a tailor-made MigrationService to assist
s a l e tn le a l i a _ : transition to Java or Smalltalk from otherOOlanguagesor betweendifferent

Smalltalk systems.

WINDOWS
Windows 95S u p p o r t&Networking Monthly 5 167% London TREE Key LTREE Learning Tree
IntegratingMicrosoftO ffice97 28/5/98 4 1425 London LTREE Mole Business Park, Leatherhead,Surrey KT227AD Contact: Jan Mott
Hands-OnTCP/IP InternetworkingonWindows NT Monthly 4 1425 London LTREE Tel: 0800 282353 Fax:01372 364611
Windows NT5 Monthly 5 167 London TREE email: uksales@learningtree.com Web: http://www.learningtree.com/uk

Learning Tree Internationalprovides training for IT professionals. Established
in 1974, the company presents an impartial view, focusingon practical

WINDOWS NT SERVER application of knowledge.
AdministeringMicrosoftWindows NT4.x Call01285655995 3 1035 Call QATR
‘SupportingWindows NTServer 4.x - a
EnterpriseTechnologies Call 01285 655996 5 1475 Call QATR Key QA TR QA Tra in ing Ltd
SupportingWindowsNT4.x-Core Technologies Call 01285655997 5 1475. Call QATR Cecily Hill Castle, Cirencester, Gloucestershire, GL7 2EF
SupportingMicrosoft SystemsManagement Server Call 01285655906 5 1475 Call QATR ie ee 655888 ae Fax: 01285643748

a p r m a i l : responsecentre@qatraining.com‘SupportingMicrosoft SNA Server V4 Call 01285655999 5 1475 Call QATR Web: http://www.qatraining.com
Windows NT 4.x Essentials Call 012856551001 4 1395 Call QATR QA Training is widel s a t h coifbatel a t h
: ra in ing is wide ly recognised as the prem ie r IT training company in theT H101 1 , ; ‘

peemne 1 S a n o C a Se e e 2 a 8 UK andthe largestprovider of technical training to IT professionals. Weoffer
Supporting Windows NT4.x Servers Call 01285 65510044 1385 Call QATR over 150programmingandsupport courses andaremajor businesspartners
ImplementingWindows NT5Active Directory Call 012856551005 3 1045 Call QATR andaccreditedtrainers of Compaq, Hewlett-Packard, Lotus, Microsoft,
Windows NT4Workstation &Server: Hands-on Bi-weekly 5 1675 London LTREE Netscape,Novell, Oracle andPowersoft amongst others. More than that, we
Windows NT4Workstation &Server. Hands-on 29698 5 1675 Edinburgh LTREE actually provide internaltraining to companies likeMicrosofton their own
‘WindowsNTOptialaalicn &Troublousootio Monthly 5 1 6 7 London LTREE products in advanceof release. This makes us the first to understandand
= z ‐‐ u provide training andconsultancy on the latest technologies to our customers.

UNIX &Windows NT Integration 21/4/98 4 ©1425 London ‐_LTREE

Porting Applications fromUNIX toWindows NT 19/5/98 4 1425 London LTREE
Porting Applications fromUNIX to Windows NT 26198 4 1425 London itReE Key VALT Valtech Ltd
Windows NTSupport Fundamentals 15/04/98 3 690 _ Reading PTR Corinthian House, St Giles Circus, 279 Tottenham Court Rd,
Windows NTSupport Fundamentals 13/05/98 3 690 Reading PTR aH HA fessa bedee ceen ( a o r e e l

Fi 1 3 690 " PTR e l : +: ax: +
Siacaws NTSuppent Euncenertes = ane Web: http://www.valtech.com E-mail training@valtech.com
SupportingWindows NTServer 27/04/98 5 1150 Reading PTR . : aa 7 ; 7
Supporting WindowsNTServer 25/05/98 5 1180 Reading P t r Valtech is aninternationaltrainingandconsulting groupofferingawide range

Ta = 7 imo Raed PTR of courses, to transfer the expertise to develop newmulti-tier systems. Valtech
Supporting Windows NT Server 066 ad wn] has trained5000people throughout Europe in 1997, and is recognizedas the
CitrixWinframe 06/04/98 1 2 3 0 Reading PTR ‐ European leader in Object Technology Transfer.
CitrixWinframe 26/05/98 1 230 Reading PTR
Citrix Winframe 2206/98 1 230 Reading PTR pKey POPK Popkin Software & Systems

St Albans House, Portland Street, Leamington Spa,Warks CV32 5EZ
WINDOWS SUPPORT Tel +44(0) 1926450858 Fax +44(0) 1926 311833
ImplementingWindowsNTSecurity: Hands-on Monthly 4 1425 London LTREE Web: http://www.popkin.com E-mail sales @popkin.co.uk
Windows 95/NT/3.11MultiplatformNetworking 21/4/98 4 1425 London LTREE PopkinSoftwareandSystems is the manufacturerand vendor of System
NetWareto Windows NT Integration&Migration 26/5/98 4 1425 London LTREE Architect, the market leader in Analysis andDesignModelling tools. We also
MicrosoftSystemsManagement Server Monthly 4 1425 London LTREE Provideacomprehensive Consultancy andTraining service covering the FULL
Sipporlng Windows mouse 2 460 Reading PTR analysis anddesign lifecycle includingBusinessProcessModelling,
s i t h b e t a TraditionalandObject OrientedMethods,DataModelling. Weprovide both
Supporting Windows '95 19/0596 2 460_ Reading PTR publicandon-site courses.
Supporting Windows '95 0gj06/98 2 = 460_‐Reading PTR PopkinSoftwareandSystems is themanufacturerandvendor of System
SupportingWindows 95 Call012856551007 4 POA Call QATR Architect, themarket leadingsuite of Analysis andDesignModelling tools.
Ss
EXE Software Training Guide, produced by EXE Magazine,Centaur Communications Ltd,St Giles House,50Poland Street, LondonW1V 4AX

T :01719704000 Fax:01719704895 e-mail: advertising@dotexe.demon.co.uk.
If youwould liketo include your Training Listings in our next guide, please call advertising on 01719704838.
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Broadcas t i ng
Software Engineers Hampshire
Here is your chance to work for one of the largest broadcasting compan i e s in the
UK. A number o f v a can c i e s e x i s t i n p r o d u c t a n d sys t ems d e v e l o pmen t i n fields
su ch as mul t ip lex ing , m o d u l a t i o n , d i g i t a l te r res t r ia l TV and r e c e i v e r software. I f
y ou have e x p e r i e n c e i n any o f the fo l l ow ing t h en w e have the j o b f o r you.

MPEG2 Windows NT/95
C/C++ a lgo r i t hm coding
TCP/IP real t ime ope r a t i n g systems
JAVA multimedia Ref: PHOO823

Proficient C++ programmer. K n ow l e d g e of Visual C++, SQL Serve r, NT Server,
Transact SOL, Visual basic and TCP/IP is h i g h l y desirable. Set in a q u i e t v i l lage
locat ion this is a chance to work in a fast m o v i n g e x i t i n g i ndus t r y w i t hou t t h e
hustle and bustle of Central London. Ref: PHOO824

Software DesignEngineers Hert fordshi re
Young and dynam i c this company has a s t r i n g o f t echno l og i ca l firsts to i t s name
develop ing i nnova t i ve hardware and software p r o d u c t s f o r the PC indus t r y in 3D
and media p r o c e s s i n g t e c h n o l o g y. They offer cha l l e ng i ng and r ew a r d i n g careers
t o p eop l e w i t h en t hu s i a sm , c o mm i t m e n t and abil i ty. They have a number o f
v a c a n c i e s and are l o o k i n g for g r a d u a t e leve l candidates w i t h e x p e r i e n c e in C/C++
W i n d ows , 3D /Mu l t i m e d i a , Graphics, device drivers, DSP, Au d i o / V i d e o , MPEG 1
MPEG 2 , d ig i ta l video a n d games. I f y ou want t o work on exc i t i n g p r o j e c t s u s i n g
the latest too ls and t e c h n i q u e s then th is i s t he place t o d o i t ! j” For more information contact Pia Hartnell q u o t i n g Refs at

ERS Technical
Ambassador H o u s e , 575-599 Maxted Road, H eme l Hemps tead

$ Hert fordshire HP2 7DX
t e l e p h o n e 01442 231691 facsimile 01442 215486

a member o f the Executive Recruitment Services pic group o f companies ema i l p i a hartneti@ers.co.uk web h t t p : / / www. e r s . c o . u k / e r s

HE DE PERS REGISTER
Readers of this m;
Developers Register. This was fo r dedicated Software Developers seeking a

Ref: PHOO825

Ready ForA New Challenge?
Software Engineers to£35K

Manchester & Winchester
Are you a C++/C/VB software professional with
in-depth skills in one or more of the following..?

a z i n e will remember our adverts run in early 1995 for the

career path driven by technology rather than management
This has proved to be ve r y successful with m a n y excellent registered
eng i nee r s having started with new employers, advanc ing both their skills and
careers. They successful ly moved i n t o New Technology g a i n i n g and
enhancing skills to enable them to mov e i n t o mo re technically challenging
roles a n d applicationsor goi n t o contract ing. Importantly, more than af e w of
those ear ly members have come back ready to move to even greater Microsoft Windows Operating Systems and MFC

Internet Applications
The Opportunities Are Out There. Cal l James or Ron for details. Data Communications/ Messaging/ Email

° . * °. Unix S y s t em s Programming and X-WindowsHigh Quality Jobs for High Quality Pakntop rseec :

possibilites. This is a great t i m e to be a Software Engineer

Teleca is a g r ow i ng software house building w indows , internet and
We now put all o u r jobs on the Internet device-oriented applications, often working to very demanding

URL: http://www.ash-a: sociates.com deadlines. Weneed enthus ias t i c , hard-working software developers
who want to succeed in a varied, technically demanding
environment. In return we offer a friendly working e n v i r o nme n t , real
opportunities to develop your personal and technical skills and
sensible salaries.

Salary to £45K + m a j o r Bens. Software Desig House seeks 12+ So f twa re If you have a good honours degree, a sociable disposition and a
Engineers with Java or excellent Real Time C + + exper ience to o r i g i n a t e commitment to high professional standards, send your CV to:
Java Tool development. These are brand New Projects start ing now

Ca l l Ron Cook for details
ae S i p aRar ae 634 Wilmslow Road, Didsbury, Manchester M20 3XEmail: ron@ash-associates.com te r G 1 6 ( 4 a n 20067 P a x 0461 4 4 a

E-mail: j o b s@ t e l e c a . c om h t t p : / w ww . t e l e c a . c om
SH Telephone -mail: jobs@ Ppos Regional Offices in Winchester and Los Angeles

01425 475480
COMPUTER RECRUITMENT CONSULTANTS

Fax

ie it clea a t a rare 01425 480807
R i n g w o o d , H a n t s , B H 2 4 1 A D , Email: B
Ema i l : r e c r u i t @ash-associates.com r e c r u i t @ash-associates.com
TEL: (01425) 475480 FA X : ( 0 1 4 2 5 ) 480807

ssociates
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CAN YOU SEE THE FUTURE?
Developers with genuine vision - combine the exci tement of

a start-up with the benefits of a £multi-million group.
Visual Basic/ODBC/Active X/EDI

WINDSOR,BERKS £40 ,000 + CAR + BENS
There
this is one of ther

ediTRACK is an award w i n n i n g supply chain management s y s t e m . It
that an

r e some o r t u n i t i e s which are rare i n the computer industry,

potential to dramatical ly c h a n g e the w a y

anisation operates. Our cur rent clients,some of which are household
n a m e s , are already report ing s i g n i fi c a n t b e n e fi t s f r o m u s i n g t h e s y s t e m

much more t h a t ediTRACK can do. We
s i g n i fi c a n t

However, there is bel ieve

that the underlying principles have a wider and more
application to a l lt TOCesses

To this end, «
committed t h e fun:

arent company, the Allport Freight Group, have
In e c e s s a r y t o develop the software in to a fully

shrink wrapped” p r o d u w a n t to explore t h e possibilities
technically and c o m m e r c i a l l y , that ediTRACK i n t r o d

We are now lox reate a t e a m

f tware

f high c a l i b r e , c rea t i ve

focused Jevelopers member of the t e a m will be
expected to havethe technical depth to allow them to contribute to the
development oft h e s o f t w a r e , a n d also to have the presence to beable t

als, i t sThis i s a s t a r t - u p t e a m , based i n i t ’s own office
n presence and ap o i n tto m a k e . H o w e v e r ,v have t h e

of a£multi-million group, e x p e r i e n c e d in the f
packur

n u r t u

of new ventures
Technical skills of particular i n t e r e s t include: VISUAL BASIC (4

OR 5), ODBC, ACTIVE X a n d ELECTRONIC DATA
INTERCHANGE, but of equal s i g n i fi c a n c e will commercial
understanding. We need y o u r awareness ofthe “what for?” aswell asof
the “how t

Whilst business exper ience in Logistics and/or Freight Forwarding is
desirable, candidates with adiverse apy ckground would also
b e welcome. Some i n t e r n a t i o n a l travel m a y b e

Ref:MG/EXE/717
If y o u want to bepart of o u r future, contact o u r advising consultants: Claire
Poole or Liz Agostini at Mercer Gray, Foxglove House, 166-169 Piccadilly,
London, W1V 9DE. Tel: 0171 499 6600, evenings/weekends: 0181 241
8496. Fax: 0171 499 6696. E-mail: recruitment@mercergray.co.uk

requ i red

c o m m u n i c a t e effectively with senior e x e c u t i v e s

SEND A CV OR CALL
FOR INFO:
interactive TVC/C++ mult imedia,
to £35k+ S. Coast, Surrey Camb
internet & e-mail protocols, to £40k

Suffolk
Image processing, interactive apps

Cambridge
Visual C++/C++/Win32, SDK, MFC

Manchester
Borland C++ , GUI development Herts
Videoconferencing Bristol
tyr: Visual C + + , MFC, SDK,
95/NT audio Cambridge

MULTIMEDIA
Berks to £30k
Major player in Object Technology.
Advanced Web Applications, and
Multimedia technologies have several
vacancies for Software Engineers with at
least 2 years exper ience in some of the
following: Delphi (or C + + prepared to
learn Delphi), Visual Basic, GUIs, Java,
SQL Server, Active X, Windows 95/NT,
Object Technology, Visual C++ , MFC,
OWL, Windows 95/NT at systems level,
network management, TCP/IP,
embedded systems (set-top boxes,
drivers), Internet technologies.

m a r c h 1 9 9 8

|  @
Contact KARI MYRING-MCDONALD
Tel: 01296 336036 anytime
Fax: 01296 336037
Email: jobs@soltech.co.uk

C + + / 0 0 , COMMS
London, Berks, Wilts to £35k+bens
| have several top companies, all leaders
in the telecomms & mobile comms
industries, now seeking a number of
degree (or HND) qualified software
engineers with experience of C++ and
0 techniques. Any experience in the
comms industry would be an advantage
but you can look forward to top salaries
and excellent training in areas such as:
GSM, Windows NT, UNIX, network
planning etc. These compan ies also offer
excellent benefits packages and career
development

VIDEO / IMAGE
Kent £ Excellent
Shape the future of video & image
control into the Millenium! My client
works in the areas of video &
multimedia and now seeks a bright
engineer to jo in their video research
team working on both short & long term
projects focusing on e m e r g i n g
technologies in image processing to
ensure they r e m a i n on the cutting edge.
As a Principal Software Engineer you
will be working on video streaming &
i m a g e c o m p r e s s i o n and aspects o f
embedded firmware incorporating RISC
and DSP algorithms. You should have C
and assembler, and some network
experience (preferably in video).

Please quote the above reference number.

ediTRACK
sf

SOFTWARE
OPPORTUNITIES

CONSULTANCY-VARIETY!
Cambridge to £35k
Exciting work in growth areas, variety, a
friendly atmosphere, excellent training,
and a good location are what you'll find if
you start the New Year right by joining
this software & systems consultancy.
Some of the application areas include:
mobile comms, digital v ideo,
Internet/WWW, set-top-boxes,
advanced screen telephony, embedded
software etc. Their clients list includes
some of the best companies. If you get
along well with colleagues, have a good
degtee and some of the following: C.
C + + , OOD, real-time embedded
software, and hardware knowledge: then
send a c.v. to be considered. Positions
exist for Architects and Designers.

SOFTWARE TEAM LEADER
Herts c. £40k+
Premier provider of interactive television
and video on demand services. In
preparation for national deployment of
their s e r v i c e they have a number o f
vacancies in key technical positions. You
will be leading a group of 6 developers
working ona distributed software system
written in C++ under UNIX. You should
have a good academic background and
around 10 years experience in a
distributed software environment with
proven team, leadership skills as well as.
C or C + + , UNIX, knowledge of TCP/IP.

The Tower House
High Street
Aylesbury
Bucks HP20 1SQ

TELECOMMS/BROADCAST
Cambridge £20 to £35k
My client is involved in the design,
manufacture & supply of test equipment
for the telecomms & broadcast industry.
They currently have requirements for
Software Engineers to work on Windows
software. Ideally you will have a good
degree and around 3 years’ e x p e r i e n c e
as well as C++/MFC, OOD, Windows
NT/95 application development, and
preferably some e x p e r i e n c e of
scientific/industrial applications. OLE,
MPEG/DVB/digital video and Windows
NT device driver experience a plus.

GRAPHICS - TV
Hants £18 to 40k
Well known international consumer
electronics company with an expanding
UK design centre seeks engineers with
drive and ability. In exchange for your
skills & experience you can expect great
career prospects, state-of-the-art work,
and the prestige of working for this first
class company. Vacancies exist from
Graduate to Principal Engineer level in
either longer term R&D projects or shorter
term customer driven projects in areas
such as 3D graphics & media animat ion,
image processing, multi-media, comms,
broadcast. You should have skills in
SOME of: Visual C + + , C++ , MFC,
OOA/OOD, Windows, GUIs, RDBMS,
graphics, embedded systems.
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Ninety four pe r c e n t of candidates
using Connect ions, in response to a

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

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

Wi th a wealth of experience in
Open Systems and IT recru i tment , we

are in a great posit ion to assist in locating
the r ight job f o r y o u . We are able to advise

on future growth areas, the skills y o u
should be acquiring a n d the di rect ion

y o u should be working towards.

Sowhatever your discipline within the
technical arena - programmer,analyst,
pre-sales consultant, support specialist,

graduate, systems administrator
or technical manager,

telephone Connect ions on

01189 893222 or mail your CV t o :

The Connections Group

The Elms,26 Broad Street,

Wokingham, Berkshire RG40 1AB
Fax:01189 893322

Email: mail@unixjobs.co.uk
For further information on permanent

and c o n t r a c t vacancies please visit

http://taps.com/connections

C O N N E C T I O N S
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The most st imulat ing
OO jobs in t h e UK!

Ratio Group continuously has vacancies for IT
professionals with the following skills;

e@Object Oriented Analysis and Design
e@Object Oriented Architecture
e@Object Oriented Developers (C++/Java)

Object Oriented Project Management
CORBA/DCOM

for internal roles within Ratio or to join one of o u r
prestigious external clients.
Both permanent (£40,000+) and contract (c£1500/week)
positions are available.

For an informal chat regarding these opportunities please call
The Ratio Group on 0181-579-7900,

or e-mail us your CV at jobs@ratio.co.uk ,
or visit http://www.ratio.co.uk f o r more details

Ratio Group
Weknow the object...

In and Around
West Yorkshire

We have clients currently seeking the following:
Analyst Programmers with DELPHI r Visual BASIC
or Access or FOXPRO to work with 4GL systems
(4GL training given)...
Programmers to work in Visual BASIC or DELPHI
or ‘C++’ on multi media systems
Experienced Developers (10 developers needed)
to retrain in UNIFACE 4GL and work on financial
services and supply chain systems £15,000 to £25,000
Junior DELPHI programmers.
COBOL & PROGRESS 4GL Junior
Support Programmers
RPG400 Developers or retrain to RPG400 from
RPGII/RPGIII
Microsoft NT Installers and NT Support (some vacanc ies with
possibilties of international travel) £18,000 to £20,000

Foryour 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 6 AX
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SQL Development is a fast growing
international software development
company with a commercial focus and
prestigious clients. We develop to our
own specification and constantly
remain one step ahead of the market
and our competition. We have been
involved in the document management
industry for the past seven years,
servicing many of the world's biggest
law firms, the US Government and
numerous blue chip companies.
Creativity and excellence are the

main qualifications for this pos i t ion .You
may be a recent graduate with hands-on
technical experience or someone with
years of expertise within the industry
looking for a fresh challenge.
We are breaking the mould in software

development, using innovation, imagination and
vision. You will share in our success if you share
our vision.

As a key member of a six-person team,
you will be instrumental in specifying and writing
our next product. which is destined to
revolutionise the way documents are shared and
transferred over the internet.You will be working
in a 32 bit environment using the latest technolo‑
gy available, including Activex, NameSpace and
COM, at our European base in LondonEl, close
to Tower Hill tube station.

SQL Development (Europe) Ltd
Telephone 0171 481 8155
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We are looking for bright IT professionals to join a young, dynamic team using
leading edge technology in an innovative way.

It is essential that you have commercial Delphi experience and a good understanding
of Relational Databases.

Any experience of the following would also be advantageous: NT, Oracle, Object‑
Oriented development.

You will be motivated by a genuine interest in computing, posses the willingness and
aptitude to learn from us quickly and be able to communicate effectively with non‑
technical people.

If you can deliver results and are interested in joining us, please send your CV and
covering letter to:

Sarah Janes = ws
Advanced Media Systems Ltd. =.
Park House
206-208 Latimer Road ‑
London
W10 6QY



Get a life!
1980 February moderated mai l ing lists
1980 June MUD (Multi-User Dungeon)
1980 September Addresses with ! in them ( l a t e r

became c o m m o n , now qui te ra re )

1981 August “Usenet” (ment ioned on the
A R PA n e t )

1981 August “@ party" (a party for Internet
people)

1982 February “Internet” ( then called
A R PA n e t )

1982 February “newsgroups” (ment ioned on the
ARPAnet)

1982 November
1982 December

Smileys such as : - )
Addresses with dots in them
( n o w mandatory)
Addresses with % in them (later
became common, now qui te r a r e )

1982 December

1983 September GNU (GNU 's Not Un ix )
1983 November > used to quote material being

replied to

1984 January Apple Macintosh
1984 March >> used to quote doubly-nested

material being replied to

1985 May CD-ROM
1985 July FidoNet
1985 August Chain let ters via e-mail (quickly

stamped out unt i l 1993)
1985 December Addresses ending in .uk

1986 January FSF (Free Software Foundation)
1986 January “postmaster” addresses
1986 March “netiquette”
1986 March Windows (the Microsoft product)
1986 June 80386
1986 June ISDN

1987 January Addresses ending in .org

1988 January Year 2000 problem (ie lots of
software will break then)

1988 January 80486
1988 February per!
1988 March impending death of the net

predicted
1988 Apri l “Geta life!”
1988 November The Robert Tappan Morris worm,

which quickly infected much of
the net.

1989 March GIF (a graphics format)
1989 May IRC (Internet Relay Cha t )
1989 May LPF (League for Programming

Freedom) (opposes “look & feel”
copyrights)

1989 September FAQ (Frequently Asked
Questions)

1990 February
1990 July
1990 July
1990 December

Last addresses ending in .arpa
freenets
“newbie”
GUI (Graphical User Inter face)

1991 March cyber (asa prefix referring to the
net)

1991 March cyberspace (referring to the net,
not to something in SF)

1991 March JPEG
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C T R L - B R E A K

In i t s ceaseless search of everything new, Ctrl-Break stumbled upon Keith Lynch's timeline
(http:/|www.clark.net|pub/kfl|timeline.html), recording when Ken first spotted the appearance of
n e w terms in emails and netnews. Here are some excerpts (reproducedwith his permission):

1991 June PGP (Zimmerman's RSA-based
encryption software)

1992 January Gopher
1992 January POP (Point of Presence)
1992 March “Web” (as in Wor ld-Wide)
1992 May Demon UK
1992 May SLIP
1992 June “browser”
1992 June “ w w w "
1992 June http://
1992 July “firewall” (as a part of the net)
1992 July 14.4 kbps modems
1992 July MIME
1992 August Windows NT
1992 October “home page”
1992 October “mouse balls” hoax IBM memo
1992 October Pentium
1992 November
1992 November
1992 November
1992 November

Linux
Project Gutenberg
PPP
Winsock

1993 February

1993 March

1993 March
1993 Apri l
1993 Apri l

1993 June
1993 June
1993 July
1993 August

1993 September “
1993 November
1993 December

“anon server", also “anonymous
server”
“surf” (not referring to the water
sport )
MPEG
procmail
“National Information
Infrastructure” m e a n i n g the
exist ing net ( fu ture tense, 7/1992)
HTML
Mosaic
“net izen”
“ information superhighway”
m e a n i n g the exist ing net ( f u t u r e
tense , 3/1993)
URL"

Lynx
“cybersex”, referring to the net
(3/1992 referring to SF) (1971 ina
zine)

1993 December DOOM

1994 January “intranet”
1994 January = “roadkil l a long the information

superhighway”
1994 Apr i l 28.8 kbps modems
1994 May “search engine”
1994 May “web page”
1994 July “ISP” (Internet Service

Provider) (previously “Public
Access U n i x " )

1994 September cgi-bin
1994 September Windows 95 (released 8/1995)
1994 November Netscape

1995 January
1995 February

Mozilla
NetPhone ( t o make voice calls
over the ne t )

1995 March “velveeta” (crossposting an
article to too many newsgroups)

1995 Apri l “shel l account”
1995 June Java (not the island nor the

drink)
1995 July Windows 98
1995 August “apple t ”
1995 August IPv6 (eight octet IP addresses)

discussed
1995 September “ rogue domain”
1995 December AltaVista

1996 January 33.6 kbps modems
1996 January Microsoft Internet Explorer
1996 January Pentium Pro
1996 July ActiveX
1996 October 56kbps modems
1996 October WebTV
1996 November PointCast

and finally (1997 was a rather fallow year):

1998 July World ends, seriously damaging
the net

Censorware
CyberSitter is a piece of software censoring any ‘rude’ words before they appear on the screen. Ctrl‑
Break learnt that one programmer was rather bemused to find his perfectly PC program corrupted
when viewed o nthe N T machine o fa colleague running C y b e r S i t t e r .The origin o fthis story i sthe
PerForce mailing list (PerForce is asource-code control system working atTCP/IP socket level to
check code in and out).

Here are the two lines in question:
# d e fi n e o n e 1 / *
# d e fi n e t w o 2 / *

f o o menu */
b a r baz * /

and how they were displayed:
# d e fi n e o n e 1 / *
# fi n e t w o 2 / *

f o o m e = /
b a r  b a z  * /

If you want to check all the words you shouldn't be using in your source code, the Moebius
Group has reverse engineered the list of forbidden words and web addresses from CyberSitter.
Check out http://www.moebius.com.au/CYBERsitter.htm!.
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[errL - B R E A K ...The all new adventures of Verity Stob

Til Net usdopart
‘The simplest w a y to fi le for divorce w i l l soon be as easy as c l ick ing the r igh t button on

your computer ’ ‐ RisksDigest.

It was actually a pretty typical Saturday, of recent times. He had
gone intowork in the morning ( ‘Ohyeah, why don’t y o u go intowork.
I realisethat is the most important t h i ng in the world to you’) andshe
hadbeenshopping andbought a portable phone asa birthday gi f t for
her niece, knowing that this unaffordable extravagancewould annoy
him, so he drank a whole l i t re of her favourite grapef ru i t ju ice in one
go, stra ight out of the ca r t on , andhad stood by the fridge andbelched
a glorious, shuddering twenty second belch which would have made
her feel sick if she hadn’t been tremblingwith rage.

Soshewent to the bedroomandslammedthe doorwith a slamthat
rocked the shallow foundations of the remains of
their marr iage,and r a na bath,adding loads of the
green sweetish bubble bath whose fragrance he
loathed. She’d taken the portable phone with her
(nota proper portable,but one of thoseones which
lets you wander around the flat cordlessly), and it
had been her intention to spend 90minutes or so
in the bath r inging up her g i r l friends andcatt ing
about h im w i t h them, emerging in due course
f rom her toilet perfumed and reassured for the
main shout ing scene of the evening, which was their usual Saturday
n igh t treat. This plan having the secondary benefit that w i th a l l that
l i qu id in h im he was bound to need a pee qui te soon, and wi th her
bolted into the bathroomhewould have to whistle for it.

Soafter shehaddefuzzed her legswith his razor (anold tr ick ‐ but
hey! Don’t knock i t , it works) she lay back in the water for a few min‑
utes and planneda suitably v iv id description of the grapefruit inci‑
dent, embellished for public consumption. But when she reached for
the phone and pressed the ‘Talk’ button, instead of the dial l ing tone
sheheard the raspingof the , correction his,modem.Outmanoeuvred.

Then she heardhis voice call ing through the bathroomdoor ‐ not
his sneery voice, but his ordinary voice, such asshe hadn’t heard for
ages ‐ ‘Hey! Comeand look at this!’ Suspecting a trap she calledback:
‘What?’ but the reply, a repetition of ‘Come and look’ again sounded
genuine. Reluctantly she dried herself and reachedfor her bathrobe.

It was a web site ‐ naturally. She said: ‘ I f this is more porn...’ but
he shook his head impatiently and gestured at the screen. She read:

Divorcenow!
Areyou trapped in a miserableshamof a marriage?
Answer afew simple questions andyou could be legally divorced in
minutes*!
Don’t wait ‐ regainyou rfreedomforjust £100**. This site accepts a l l
major credit cards.
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*Decree Nisi by email within 30minutes. Decree Absolute wi l l befor ‑
warded bypost.
**Minimumfee. Cases involving one or morechildren may cost more ‑
click belowfor details.

She looked up at him, wonderingly. ‘Don’t you see?’ he said. ‘We
could be free. Tonight . Right now. You could watch Bl indDate a sin‑
gle woman.’

Together they explored the site. There werea lot of questions to be
answered. Issues of ownership of property. Income and bread-win‑

ning. Cohabitation and co-operation. And some rather
personalquestions too, relating to extra-marital affairs,
and perception of one’s partner ’s sexual abilities. ‘ I ’m
not answering these wi th you watching’, she said. ‘You
won't need to - I ' l l leave the room. I can’t find out what
you put... see: you choose a password here...’ ‘I suppose
youwant me to pay for it?’ sheasked. He reachedout h is
wallet and put h is Visa card down by the keyboard. ‘Be
my guest. Frankly, this w i l l be the best £100 I have ever
spent. We are so miserable ‐ this could be ou r chance!’

‘Are y o u sure it’s legal in England?’ ‘Well, it says it is. Look: here’ and
he guided the mouse in her hand.

F ina l l y she was satisfied ‐ nearly. ‘Shallwedo it? It seems such a...
Shall we do it now?’ For the first time in months, he touched her - a
gentle caress on the nape. ‘I really think we should.’

So they d id i t . First h im , and then he r ; they fi l led in a l l the
unpleasant and imper t inent questions. He lingered in the doorway
while she did hers, unt i l she caught him, or thought she caught him,
t r y i ng to read what she was typing in the mirror. Soshe insisted he
went into the kitchen,which he d id wi th badgrace, call ing ‘Have y o u
finished yet?’ every two minutes.

But in the endthey got to the terminal ‘Send’ button, and they both
clicked the mouse together asa final act of uni ty. For once the World
Wide Web delivered on its promises; within a few minutes they got an
email back wi th a provisional outline settlement -‐pretty favourable
to her, although he put a brave face on it . Then there didn’t seem any
point in her staying, soshe packedher suitcaseandset off to staywi th
her fr iend in Ea l ing ‐ but no t before they had kissed goodbye.

And when she had left the flat (wi thout slamming the door) he col‑
lapsed into paroxysms of laughter. After he had finished laughing,
which took severalminutes, he pouredhimself a gin in honourof the
first Trojan horse he had written since stealing the head of geogra‑
phy department’s VAXpasswordat college, back in 1986.Hewent back
to the PC,used Explorer to opena file, and began reading. a
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HASP Protects
Your

Software
Your software is your baby - and you w a n t to look

after i t . You created i t , you developed i t , you saw

it right through to the m o m e n t it was ready for

market. Now protect it. 50% of business software

is stolen; $11 bil l ion of developers’ income is lost

to piracy.” Is your sof tware a statistic?

All over the wo r l d , more developers are protecting

against piracy. They're protecting more products,

on more platforms,with more security - and selling

more asa result. And more of these developers

Rated #1 in industry tests are protecting w i th HASP.

Unequalled security
Unparalleled flexibility
Genuine ease-of-use and
transparency
Supported underWindows 95 , 9 8 and
NT, Mac , OS/2, NEC , UNIX, and LANs
ISO 9002 quality and reliability ‑
New - USBHasp!

tomer

01753 622266
w w w . a k s . c o m

UK Aladdin Knowledge Systems UKLtd. - + 2 2 2 1 2 2 2 6 2 , Emai al
North America Aladdin Knowledge Systems Inc. « 4 - 5 6 7 8 , 33
Int’! Office Aladdin Knowledge Systems Ltd. ~ 2 2 2 , + a
Germany Aladdin Knowledge Systems Gmbh &Co. KG - 2989894. + 4 9 8 9 8 9 4 .

Japan Aladdin Japan Co., Ltd. 2 2 rT , 53 ] ; :
France Aladdin FranceSA 1 3314137 The Professional’s Choice
Benelux Aladdin Software Security BeneluxBV. - sts 8 The Professional's Choice
Russia Aladdin Software Security R.D. Ltd. +7 095 92 cu 8 - 6 7 8 aladk s k i n

u s t a china (Being (Hong Kong) shenzhen) £1 CzechAtlas 02766085 mDenmark e r e n c e EayotZeveten 02 2604632 w t n d
canece i i a Maly Panne rows 121 w Mexico Sot Poland 220273 w Portugal 1106200 w Romenta Ferm

Singapore south A c a Spain Sweden Korb Suitzetand 0222 aTalwan Turtay Mlscbeta 0312 4 6 7 0 6 3 5 wYoocteta
a ( 1 9 15400
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There's cing ke Tack &TRACKWeb.Save
money and

Easy to submit,
modify and query.

Your entire team can start using TRACK without
any training. Not possible? Just download the
evaluation copy from www.soffront.com, install
it on the LAN and let everyone try it!
SQL database support. The fast
Baselengine supports 100+ users and
popular SQL databases such asMicrosoft SQL,
Oracle , Sybase.

Global project management
becomes reality. Get real-time
interaction to geographically dispersed
developers, QAand support personnel.
T _ S o t t r o n tTrack - [Defect _C\Drane\DEMOBTS]

TT Ble ot Hlecord Yew Mat Quay Regot See Window Help

SOFFRONT Software, Inc.

lly increase customer satisfaction.

Links to customer database.
TRACK integrates defect tracking and HelpDesk.

Multiple security levels. Set upyour
desired level of security for commands, projects,
tables, fields,data, andmore!

Track code changes. TRACK integrates
with popular version control systems.

Automatic notificationusing
numerous mail systems. TRACK keeps
everyone up-to-date when new bugs are entered
or pending bugs are modified.You'll knowwhen a
bug was entered, who's working on it, andwhen
it's likely tobefixed.

Customizing TRACK is a joy.
Using a visual form editor, customize
the database, tables, forms, fields,
notifications,formulas, etc.

TRACK’s reporting
capabilities are fast,
powerful and intuitive.

E Defects submitted and closed over
time

Internet: info@soffront.com * http://www.soffront.com

What Users Say:
“The ability to get users upand
running with TRACK in avery short
period of time is invaluable.Most
people are able to use TRACK without
ever reading the documentation.”
‐ Greg Bryant, PrincipalSoftware Engineer,

NEC Technologies, Inc.

“Using TRACK we're able to look at
exactly what happenedon a project
and come upwith accurate time
estimates for future releases.”
‐ KirstenThompson, Quality Assurance

Analyist, Pepsi International

“After using TRACK for several
months, we have found that it
has streamlined our problem
reportingand tracking efforts
onacorporate basis.”
‐ Rory Roybal, Director of

Engineering,
Phoenix Technologies, Ltd.

The Press Agrees:
“TRACK automates interactions
with related tools.”
‐ Peter Coffee, PCWeek, March 4, 1996

“TRACK wins hands down in the
flexibility,power and ease-of-use
areas.”
‐ Data Management Review, January 1996

TRACSOF’rk
foree
NT, 95and
popular Web
browsers.Ph 800-763-3766 / 408-263-2703 P.O. Box 361936, Milpitas,CA95036 * Fax 408-263-7452


