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now available!

Borland® Rapid Application Development (RAD)
tools give you the power and flexibility to create

simply outstanding applications.
Whatever environment, whatever platform, you
can develop more of an advantage with Borland’s
renowned RAD technology.
Borland tools are all built to open standards - we
have noplatform agenda. Every tool lets you
exploit the latest development opportunities with
the freedom to work the w a y you wa n t t o .

From the award-winning Borland Delphi™and
Borland C++Builder,” delivering ultimate
development power for Windows, to the 100%
Pure Java capabilities of Borland JBuilder,“ you'll
know that you're working with the best tools.
Combine this with the powerful InterBase
database and you have everything you need to
deliver applications that c o m m a n d respect ‑
especially from y o u r clients’ competitors!
And so fast! There's nothing like speed when you
know youre in control. Call now - exploit your
opportunity for freedom.
For further product information, visit:
www.borland.com
To order, telephone one of ou r resellers listed
below. Or if you are already a registered user of
Borland development tools or would like a
FREE Trial CD call 0800 454065.
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Better the devil you know
o,the fix is in. Microsoft isRosaia naughty boy who

should know better, and m a y yet
get such a spanking. A l l is r igh t
wi th the world. Justice has been
seen to beabout to bedone at
some indeterminate poin t in
the future. La r ry Ellisoncan
breathe more easily. Er ic
Raymond can smile again. The
Great Satan of Software is to be
pu t to the sword. Up in Silicon
Heaven, GaryKi l ldal lmust be
smil ing a w r y smile.

The news that Microsoft is
almost certain to get it in the
neck when Judge Thomas
Penfield Jackson final ly makes
his r u l i n g i n the DOJ case has
sent shockwaves r ipp l ing
through the industry. I t ’s no t
that people didn’t expect
the case to go against
Microsoft ‐ that’s been
most people’s forgone
conclusion since the days of
the botched video evidence ‑
but the findings are almost
entirely against the company.
If it weren’t obvious that Judge
Jackson i s ent i re ly i m p a r t i a l ‑
well, he’d have to be, wouldn’t
he? ‐ y o u might suggest he had
it in for B i l l Gates.

The news also brought an
assortment of MacHeads, Unix
weenies (as the Unix Hater’s
Handbook loves to ca l l t hem) ,
and other interested parties
ou t of the woodwork, to
joy fu l ly gloat about what they
see asMicrosoft’s impending
doom, as if it were the
emancipat ion of the slaves we
were ta lk ing about rather than
as-yet-unspecified sanctions
against a large corporation.
I t ’s a pecul iar i ty of the
software indus t r y that those in
it behave as if the to-ings and
fro-ings that rack it f rom time
to time are events of
historical, even biblical
significance. A sign, perhaps,
that we are al l tak ing
ourselves too seriously.
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If you’re a paid-up anti‑
Microsoft ie, y o u m i g h t be
shaking y o u r head at this
column r i g h t now. Sobe i t . B u t
at least l isten to my reasoning
before dismissing the not ion
out of hand. Much of the battle
against Microsoft revolves
around the issue of choice.
Most anti-Microsoft
campaigners say that
Microsoft has effectively
reduced choice by el iminat ing
competing products such as
OS/2 and severely dent ing the
sales of others l ike Lotus
SmartSuite. This is, in al l
probabi l i ty, true. Aquest ion I
have not yet heard asked,
though, is whether or not

choice in the software
indus t r y i s actually a good or
bad th ing .

How can choice be a bad
thing? Easi ly enough ‐ choice
means havingmultiple
products f rom mult iple vendors
for any given solution. Mult iple
products invar iably means
multiple incompatibilities,
multiple competing
technologies, and multiple
support headaches. It means
multiple skillsets requiredby
developers, mult iple SDKs to
acquire and learn, and far
longer development times to
produce products that support
al l available options. Choice in
operating system platforms is
probably the worst example;

imagine havingto develop your
application for ten or fifteen
platforms instead of just for
Windows, as is the case for the
majori ty of desktop
applications today.

I don’t expect Microsoft to
last forever asthe leader of the
pack. Technology moves on and
eventually the PC ‐-and
Windows ~ wi l l become
irrelevant. Just asI B M was
deposed by new technology that
it invented but could no t
control, soMicrosoft wi l l , in
turn, beeliminated or at least
overturned. B u t that w i l l
happen when the market - and
indi rect ly the customers ‐ say i t
should, not when some flunky

It’sa peculiarity of the
software industry that
those in it behave as if
the to-ings and fro-ings
that rack it from time to

time are events ofhistorical,
even biblical significance.

in the Department of Justice
decides that it’s time. In a l l
l ikel ihood, this case w i l l go
r igh t down to the wire, followed
by appeal after appeal after
appeal, so that by the time that
the DOJ gets to take any
punitive action against
Microsoft it m a y well be
irrelevant; the companycould
have reinvented itself by then.

As software developers, we
should never forget that for a l l
i t s faults it was Microsoft that
reduced the number of
platforms most of us have to
develop for to one; it was
Microsoft that gave us a
standard class l ib rary in MFC
(whether you l ike it or loathe i t ,
at least the skills are

transferable); it was Microsoft
that drove the development of
the Internet asan application
platform wi th Active Server
Pages,Transaction Server, and
COM+, when the best Unix
could come up with was CGI. If
it weren’t for Microsoft, would
the Open Source movement
exist today? Would Linux exist
today as a viable OS?

The software industry needs
a bogeyman as much as it needs
a leader. Microsoft, though
undoubtedly flawed and guilty
of some d i r t y dealings, fulfils
that role nicely. OS/2 fans might
argue that the world would bea
better place if it hadn’t been
killed, but the real i ty of it is
that those developers who
would have been spending their
time and energy por t i ng Widget
Plus 5.0 to Presentation
Manager can spend their time
insteadcreat ing new software
for Windows. The programmer
wi th Win32 skills knows that he
need never gohungry (at least
un t i l IR35 comes in to force).
Users actual ly have more choice
‐ o f applications - than they
otherwise would have. Do we
really want to punish Microsoft
sobadly that we’re prepared to
return to the bad old days
where every platform specialist
sits nervously at h is desk day
after day, hoping today isn’t the
day that a l l h is experience and
know-how become irrelevant?

It’s fashionable to become
tired of the devil y o u know,and
seek to replace it w i th the devil
you haven’t tried yet. But in
business, as so often in politics,
the devil you haven’t tr ied tu rns
out to be exactly what you
thought you were gett ing r i d of.
My message to those who are
queued up to take a pop at B i l l
Gates and his company is to be
careful what you wish for - you
mightjust get i t . |

Nei lHewitt



The Business of e-Commerce
From Corporate Strategy to Technology
Paul May

This book explores the types of business that
c om p a n i e s can conduct over the Web, and
explains how decision-makers can m a x i m i s e

the oppor tun i t ies of ecommerce.

£24.95 Paperback
300pp 2000
Breakthroughs in Application Development, 1
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eEnterprise
Business Models, Architecture and Components
Faisal Hoque

Enterprise provides a business v i s i o n and a
technological method for buildingan agile,
electronically-based ente rp r i se u s i n g reusable
components. For CIOs, CEOs, and
technologists alike.

£24.95 Paperback
300pp 2000
Breakthroughs in Application Development, 2
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Hardcore JFC
Conquering the Swing Architecture
MitchGoldstein

A guide to the functionality and practical use
of the Java Foundations Classes (JFC). This
book presentsintermediate and advanced
techniques in exploiting the power and
flexibility ofJFC and the ‘Swing’ component
set

£24.95 Paperback
400pp 2000
Advances in Object Technology, 23
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The Elements of Java Style
Scott Ambler, Al lan Vermeulen,
Greg Bumgardner, Eldon Metz,
Trevor M i s f e l d t ,Jim Shur
and Patrick Thompson

Scott Ambler and a team of RogueWave
developers explains no t just what you can do
w i t hJava syntax, but what you ought to do.
Rules are illustrated with examples ofcorrect
and in co r r e c t usage.

£14.95 Paperback 0.521 777682
150pp 2000
SIGS Reference Library, 15

MoreJava Gems
Dwight Deugo

This book presents the best articles and
columns published in Java Report between
1997 and 1999. Discusses practical Java topics
and ‘Real’ applications that are no t readily
available in any single book.

£22.95 Paperback
450pp 2000
SIGS Reference Library, 16

0521 774772
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SERVERS

Rick Leande r
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DistributedObject Architectures with
CORBA

Henry Balen
This book isa guide to architecting software
c omp r i s i n g distributed components. While it
is based on CORBA, the principles also apply
to architecture built with other technology,
(e.g. DCOM).

£24.95 Paperback
352pp 2000
Managing Object Technology, 21

0521 654181

BuildingApplication Servers
Richard Leander

Building Application Servers is a practical guide
to application server technology, explaining
the theory o f network compu t i ng and
providing techniques for producing business
solutions.

£22.95 Paperback 0521 778492
400pp ‐«-2000
Advances in Object Technology, 24

C++
GEMS

Hires

MoreC++ Gems
Robert Martin

More C + + Gems picks up where C+ + Gems left
o f f , p r e sen t i n g t ips , t r icks, proven strategies,
easy-to-follow techniques, and usable source
code. This book c o n t a i n s the v e r y best f r om
the mo s t renowned experts in the field.

£27.95 Paperback 0521 78618 5
525pp 2000
SIGS Reference Library, 17

More Process Patterns
Delivering Large-Scale Sys tems Using Object
Technology
Scott W. Ambler

Scott Ambler presents pat terns c o v e r i n g the
Deliver and the Maintain and Support phases
of large-scale system development. Each
pat te rn is based upon proven, real-world
techniques

£24.95 Hardback
313pp 1999
Managing Object Technology, 19

0 521 652626

Tried andTrue Object Development
Indust ry-Proven Approaches with UML
Ari Jaaksi, Juha-Markus Aalto, Ari Aalto,
K immoVat t6 and Derek Coleman

Wr i t t en by four experienced Nokia
Telecommunications software developers, this
i s a practical book con cen t r a t i n g on the most
impor tan t i s s u e s i n real-life software
development.

£24.95 Paperback 0521 645301
343pp 1999
Managing Object Technology, 16



Oracle Business Components for Java
The rapid d e v e l o p m e n tand deploy‑
ment of Java Server Pages (JSPs)
is provided by two Oracle product
releases.Along with JDeveloper 3.0,
the Oracle Application Server 4.0.8
supports the company’s new Busi‑
ness Components for Java, which
represent a framework to
increase the productivity of
Internetdevelopers (enabling
you to build, customise, and
deploy reusable components
for both packaged and cus ‑
tom a p p l i c a t i o n s ) .The main
feature of the framework is its
capacity to reuse and cus‑
tomise the same business
logic across multiple appli‑
cations.To cover the range of
Java server-side technology,
the application server also
supports EJBs and Java
Servlets, as well as JSPs - the
releases providefor the integration
of development tools, application
server, and database (Oracle8/).

The Business Components for
Java function within JDeveloper
3.0. Wizards automatically gener‑
ate and optimise framework code
that handles database interaction.
This is intended to r e d u c ethe com‑

plexity previously associated with
d e v e l o p m e n tand customisation by
allowing you to focus on the busi‑
ness logic rather than the low-level
database interactions.

The components are capable
of execut ing entirely in the ora ‑

rm
READ>
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cle8i database because they use
i ts resident JVM, Oracle JServer,
to provide a Java framework scal‑
able to tens of thousands of users.
The framework enables you to
tune the business logic for high‑
performance by providing full con ‑
trol over SQL and the database
interactions. To use Oracle's
phrase, it automates deployment

WML - the time is right
With the avai labi l i ty of WA P 1.1(WirelessApplication Protocol) , the
arrival of GSM phones supporting it, and the launch of WAP gate‑
w a y s and services by most UK GSM networks, this is the r ight t ime
t oc o n s i d e rWML -the Wireless Markup Language- and all the other
associated protocols.According to Phone.Com, founder m e m b e rof
the WA P Forum (wh ich has m o r e than 180 members), most current
WA P developers have H T M L experience. With th is background,
development is qui te fast. The issues a r e not really technical. You
need to focus on what 's different about mobi le use and the biggest
challenge is to make navigat ion as simple as possible.

The SDK, Up.SDK, is nowat version 4.0 and is free to download
(17,000have been downloaded from Phone.Com’'swebsite in the last
three m o n t h s ) .To test applications, Phone.Com provides atest gate‑
w a y tha t can be reached over the Internet and phone emulators to
r u n on your P C . Cur ren t l y, to access most WAP services f rom a
mobi le phone you need to establish a data connection. Some gate‑
w a y s such as Phone.Com’s and some phones like the Siemens S25
(not f u l l y WA P 1.1 compliant) support WAP over SMS. Nex t year,
when GPRS starts to become available, t h e connection between
the phones and the networks wil l be packet-based and always on.
Th is wi l l be an incentive for n e w types of applications.
w www.phone.com w www.wapforum.org
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of optimised, multi-tier database
applications.

The framework is built entirely
on top of the EJB server-side com‑
ponent model (the architecture pro‑
vides facilities for transaction and
state management and provides for

the reuse of business
logic). The Oracle technol‑
ogy thus enables applica‑
t i o n sto bewritten once and
deployed as Enterprise
Java Beans or Corba
objects inside of Oracle8/,
Oracle Application Server,
or any other standards-
based server. Oracle adver‑
tises that this flexibility in
d e p l o y m e n twill allow rapid
re-partitioning of applica‑
tions in response to poor
network performance or

over-utilisation of the database
server, helping to bring enterprise
scalability to Java applications.

The Oracle Application Server
4 . 0 . 8is available via Oracle's online
store at www.oraclestore.oracle.com
and will b ea v a i l a b l efor freedown‑
load to developers on OTN (Oracle
Technology Network).
w technet.oracle.com

Rational Suite
Rational has new versions of i ts
Suite, v1.5, and of ClearCase, v4.0.
Some newf e a t u r e s o fthe Suite are
present across all the products
included. For instance, they're all
internationalised‐you can now run
the su i te on a non-English OS.
There are over 3,000 HTML pages
on Unified Process (best practices
for e-business) and these can be
extended. Use Case management
between Rose and Requisite Pro is
integrated.Al l the products can be
installed silently from a single CD.

Many enhancements are prod‑
uct-specific. DeveloperStudio has
support for DNA (Visual Studio 6)
and for JavaDoc tags (JDK 1.2).
Integration with Rose has been
increased to ease parallel devel‑
opment.
w www.rational.com

N E W S

The JProbe 2.5 ServerSide Edition
o fd e v e l o p m e n ttools adds suite-wide
Solaris support, enhanced perfor‑
mance tuning capabilities, memory
debugging, and thread analysis of
EJBs and servlets. ALaunch Pad
automatically configures JProbe to
work with various application servers.
www.k/group.com|jprobe/

The JBui lder3Enterprise,Solaris
Edition has been released.As well
as the Java technologies previous‑
ly incorporated, it includes support
for the forthcoming Java 2 Platform,
Enterprise Edition (J2EE),whichis
in beta.A feature matr ix can be
viewed on the Web.
www.borland.com|jbuilder/|

Mabry’s RAS/X control provides
easy access to Dial-Up Network‑
ing. You can establish Internet con‑
n e c t i o n s‐to send mail, o rtransfer
files - under program control and
without operator intervention. It
supports the management of phone
book entries. Costing $49, there are
COM object and OCX versions.
www.mabry.com|rasx/

High-level access to the H T T P
client protocol is provided byMabry
Software's HTTP/X component.
A v a i l a b l ea sa nOCX o rDLL, i tsup‑
portspipelined requestmechanisms,
and non-blocking, pseudo-blocking,
and true-blocking modes. It costs
$79.00 and, with C++ source, $199.
www.mabry.com|httpx/

Build! VB, from Innovasys, is a tool
to add advancederror reportingand
diagnosis to aVB project at build
time.While leavingyour existing han‑
dlers unchanged, GPFs and other
exceptions are converted into nor‑
mal runtime errors so that they can
becaptured with context information.
‘Gracefulfailure’ procedurescan be
included in individual modules or on
a project basis. It costs $199.
www.innovasys.co.uk/products/
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Telelogic Tau 3.6 combines UML
support for requirement capture,
analysis, and modelling, and SDL
support for real-time system design
and implementation. It compiles to
C, C++, or Chill making it ideal for
designing and writing comms sof t ‑
ware. It runs onWindows9xa n d NT,
Solaris, and HP UX.Targets include
Tornado, VxWorks, pSOS, Chorus,
QNX, Orbix, Win32, and Solaris.
www.telelogic.com

To develop S I M applications in
Java, Bul l has SIM Rock'n Lab, a
portable development environment
written fully in Java. SIM Rock'n
Lab includes a card reader anda
test card compliant with JavaCard
API 2.1 and SIMToolkit 3.19.
www.cpé. bu l l .ne t /sc t /uk /par tners /
becoming/

Pa lm Computing and Nokia have
announceda joint development
agreement for Palm to por t the
PalmOS interface onto Symbian's
Epoc kernel on the A R M archi‑
tecture. Don' t expect products
before 2001.The goal is for devices
to be able to run both Palm and
Epoc applications.
www.pa/m.com/devzone/

V x D C O M isa real-t ime imple‑
mentation for embedded apps of
the D C O M Windows interface.
Available on the Tornado II devel‑
opment platform and requir ing
VC++ 5.0+ and NT, it's an exten‑
sion to W i n d River 's VxWorks
RTOS.With a 280 KB footprint, it
is fully compatible with OLE for
Process Control (OPC).
www.windriver.com

AspGr id v2.5 is an HTML-gener‑
ating ASP component that pro ‑
vides a Web-based read/write
interface to ODBC database
tables. Single-user licences cost
£85 and site-user licencesare £249.
www.componentsource.com

Business logic rules OK
The value of e-business is not
defined bydata, but bythe logic you
use to run the business. This is the
proposi t ion behind Vision Soft‑
ware's Vision Jade, which has been
launched within the UK. Taking a
declarative approach to specifying
underlying business rules, which
are compiled into Java components,
the system comprises the Jade
Developer Studio and the Vision
Business Logic Server.The system
integrates with IBM's WebSphere,
to provide a Java server that com‑
bines logic execution services with
those of an application server. This
includes presentation delivery to
Java- or HTML-based clients.

Using the Developer Studio, the
core objects of a system are iden‑
tified (whether r e - e n g i n e e r e dfrom
relational databases or imported
from modell ing tools) and then
related t o their a t t r i b u t e st o define
the business rules of the organisa‑

Designer, there is an Application
D e s i g n e rfor the easy construction
of clients: you drop business
objects into a workspace and use
wizards to specify form navigation,
data dependencies, and captions.
There is support for local and
remote Java debugging and for
client- and server-side Java Beans.

Components created by the
Vision Developer Studio are made
available to the Vision Business
Logic Server for automated and
scaleable deployment. Along with
arules compiler and schema inte‑
grator, i ts logic execution services
p r o v i d efor the sequencing and opti‑
misation of business rules.

Forexistingapplications and data
sources, Vision's XDA (eXtensible
DataAccess)architecture can apply
the automation of the business rules
to relational databases and standard

tion. In addition to an integrated
Java editor and a Business Rules

Tamino for e-business XML
Tamino is Sof tware AG's information serverfo r XML data sources.
Designed for e-business applications, the name stands for ‘Trans‑
act ion Arch i tec tu re for t h e Management o f Internet O b j e c t s ’ .
Because it can store XML documents nat ively, no intermediate con ‑
versions to other formats are required, which also br ings perfor‑
mance benefits. Th is management includes the storage of nested
structures tha t hamper SQL-based approaches.

There is a web download of aTamino CLIP (Component L ibrary
Integration Package) module fo r use with Bolero, Sof tware AG's
application builder.(Developer editions ofTamino include a Personal
Edition CD of Bolero v2.1, which supports Java 2. ) While Bolero can
provide a GUI for Tamino, there is an S D K fo r direct access through
DOM (the Document Objects Model).

Software AG defines an information server asa ‘scaleablearchi‑
tecture for information staging, integration, and exchange’. Rather
than replacing existing data storage, Tamino is intended to act as
an information hub that helps administer enterprisedata. Informa ‑
t ion can either be stored direct ly or jus t processed through the infor‑
mat ion server( the serverstores the remote location of the data and
how to access i t ) . In terms ofTamino’s architecture,the X-Node map ‑
p i n g services provide access to ex is t ing databases, enab l i ng t h e
mapping of such data to XML structures. X-Port is an HTTP-based
interface to allow Tamino objects to be accessed direct ly from the
Internet via the use of URLs.TheTamino Manager is a browser-based
‘remote control’ administration interface.

ForWindows NT,v e r s i o n sfor Unix will be available during 2Q2000.
w www.softwareag.com/tamino/

object formats, such asCorba,COM,
and EJB. XML support is to follow.

Vision Software's idea is that
the in-builtflexibility ofchangeable
rule definitions frees you to con ‑
centrate on value-added develop‑
mentsand specific customisations,
instead of focusing on APIs and
low-level language issues as
required by ‘first generation’ web
application servers.

According to Mike DeVries,
Vision's VP of Marketing, ‘The
Vision Business Logic Server is the
first in anew category of product to
combine the scalability of applica‑
t ion servers with the time-to-mar‑
ket and business flexibility that only
business rules automation can
deliver.’

Version 4.1 supports NT and
Solaris for server development.
Pricingstarts at £7,000 for the min‑
imum configuration ( two Vision
Business Logic Servers with five
developer seats).
wwww.vision-soft.com

Gofast JVM
The easiest way for an application
server running Java to be made
faster, by an order of magnitude in
a short periodof time, is to drop in
a much faster JVM. That's the mar‑
ketTowerTechnologies is after with
i t sTowerd. It claims performance
boosts for process-intensive serv‑
er-side Java applications of 3xto 5x.
A 15-day time limited JVMis freely
a v a i l a b l e .Tower Technologies used
to be known for i ts Eiffel develop‑
ments-‐the movefrom Eiffelto Java
was relatively easy and most of its
developers’ experience could be
reused immediately. TowerJd works
bydoing object optimisation on the
whole system and then generating
a high-performance binary runtime.
It is offline native compilation.

The current version supports
JDK 1.1.5 u pt o1.1.8. S u p p o r tfor
J D K 2is in beta test. Towerd for one
server costs $5,000, for two servers
$6,000 and for ten servers it goes to
£14,000.
w www.towerj.com
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e x . The Complete Data SolutionwrMicrosoft Visual Studior e )
The Complet

Data Solution f o r
Microsoft® Visual Studio®
True DBSuite™ 6.0 combines three of APEX’s most popular data-aware ActiveX components for
Visual Studio, Visual Basic, and Visual C++ into one value packed bundle for a really great price! True
DBSuite 6.0 includes all you need to quickly and easily build data entry, data presentation, and user
interaction functionality in your enterprise applications. The suite integrates the world's most popular
grid control, a next-generation input control, and time-saving DBList and DBCombo controls with
native ADO and OLE DB support into one set of feature-rich tools with acommon look and feel!

True DBGrid® Pro 6.0
True DBGrid Pro 6.0 adds more than
100 timesaving data presentation
and user interface features to
DBGrid, and provides full support
for all Microsoft data binding
technologies included in VS. The
32-bit True DBGrid Pro 6.0 data‑
aware control completely manages
all database operations, thereby
enabling the developer to focus on
important application-specific tasks.
The user-friendly interface and rich
feature set make the True DBGrid
Pro 6.0 the grid of choice for
enterprise-wide __Internet/intranet
database front-end application
development.

QBS Sof tware
0 1 8 1 9 5 6 8 0 0 0

NTEMPORARY

True DBList™ Pro 6.0
True. DBList Pro “6.0 ‘is: .a
customisable set of data-aware
ActiveX list and combo controls for
Visual Studio 5.0 and 6.0. Patterned
after the DBList and DBCombo
controls included in Visual Basic,
True DBList Pro 6.0 a d d s
d o z e n s of d a t a_ presentation
and user interface features to the
intrinsic controls enabling it to work
l ike a gr id bu t w i t h t h e
lightweight requirements ofa list.

To order cal l :
Grey M a t t e r

0 1 3 6 4 6 5 4 1 0 0

o n t e m p o r a r

True DBinput™ Pro 6.0
True DBinput Pro 6.0 is a collection
of eight high-quality, data-aware
ActiveX input controls and five
objects that provide expanded
functionality so VS developers can
build enterprise-wide database
applications easily, with less coding.
True DBinput Pro 6.0 includes two
new controls, five new Activex
objects, and more than 100 unique
properties, methods, and events to
create sophisticated, user-friendly
applications quickly and effectively.

APSX
Software Corporation

Highlander Sof tware
0 1 8 1 3 1 6 5 0 0 1



Standards Committees meet in Hawaii
The Standards Committees for
three languages (C, C++ and
Java) met during the last two
weeks of October.

To continue work on the C
Standard, WG14 ( I S O ) and J11
(ANSI ) met in joint session for
four days in Kona, Hawaii. The
FDIS (Final Draft International
Standard) had been passed in
mid-September, so al l that re‑
mains for the new C Standard is
actual publication at which stage
it becomes an International Stan‑
dard (IS). Unfortunately, while the
FDIS was out for vote, a serious
incompatibi l i ty with the POSIX
Standard was reported (for format
specifications in the L C _ T I M E

c a t e g o r y ) .The rules prohibit alter‑
ing a Standard at this s tage, so
the committees decided on the
unusual s tep of attempting to
rush through aTC (Technical Cor‑
rigendum). This meeting largely
decided the content of this TC
while incidentally c lassi fy ing a
number of other problems as less
urgent, to be delayed to a l a t e r TC.
The intent is that the TC will be
published at the same t ime as the
IS. Future work will include an ad‑
dendum to better specify se‑
quence points and possibly work
on an enhanced library for dates
andt i m e ,as well asconsideration

of low-level support for embedded
controller technology.

For C++, WG21 (ISO) and J16
(ANSI) met in joint session for five
days. This deliberately overlapped
the C meeting so that areas ofj o i n t
interest could be discussed infor‑
mally. This notably increased the
number of countries represented

in both groups. Interestingly, after
several years of absence Microsoft
provided two technical experts
from their C++ compiler develop‑
ment team for this meeting.

The main business w a s pro‑
cessing the issues lists and decid‑
ing which issues were actual de‑
fects. These are then converted
into Defect Reports that haveto be
addressed in preparation for aTC.
Unlike C, C++ aims to take i ts time
over its firstTC, while publishing
its tentative decisions on the Web.

Books received this month

The biggest hot potato is v e c ‑

t o r < b o o l > . I t has become clear
that the decision to provide this as
a special isat ion of the v e c t o r
template wasa serious error of
judgement. The functionali ty is
fine, but it should not have been
provided that way.

Those working on the core of
the language have a major problem
with cleaning up the semantics of
friend functions.Asa side effect
of this work, it now seems likely
that nested classes will be grant‑
ed access to the enclosing class
without the current requirement of
being declareda friend of the en‑
closing class.

Moving on to Java, Sun has re‑
placed its earlier decision to seek
a Java Standard from ISO as a
PAS (Publicly Available Specifica‑
t ion) submitter and asked ECMA
(European Computer Manufactur‑
ers Association) to take on the de‑
velopment of aJava S t a n d a r d .The
first meeting of TC-41 was hosted
by Sun in Menlo Park, California.

The meeting laid down the or‑
ganisational structures for future
work. The biggest problem current‑
ly is that, on the advice of i t s
lawyers, Sun has refused to submit
documentation to ECMA.
Francis Glassborow
w www.dkuug.dk/jtc1/sc22/wg21/
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InterBase5.6, the latest version of
Inprise’s embedded database
system, i sa v a i l a b l eforNovell Net‑
Ware and Windows platforms and
includes updates to SQL func‑
tions. It's certified on NetWare 4.2
and 5.0, Windows NT 4.0 SP4, and
Windows 9x. InterBase 5.6 Server
is priced at £130 for a one-user li‑
cence and Local Interbase is
priced at £30.
www.inprise.com

Omnis Studio for Linux is aV B ‑
like RAD environment for Linux. It
includes native database support
for leading DBMSs, including
IBM's DB2 Universal Databasefor
L inux . The Omnis Web Client
technology now provides for cross‑
platform development and cross ‑
server deployment to Linux, Win‑
dows, and Macintosh platforms.
www.omnis-software.com

ASPEdit 2.05 isanASP and HTML
editor. Along with syntax highlight‑
ing, features include the validation
of documents and l inks , an ADO
connection wizard, aSQL Query
wizard, and support forWebT V tags.
ForWindows 9xand NT, it costs $50
for a single-user licence.
www.aspedit.co.uk

Publisher Title Author I S B N RRP

Morgan Kaufmann ASN.1 complete John Larmouth 0-12-233435-3 £28.95
Morgan Kaufmann Compression algorithms for real programmers PeterWayner 0-12-788774-1 £29.95
Addison-Wesley Extreme programming explained Kent Beck 0-201-61641-6 £22.99
Morgan Kaufmann Industrial strength parallel computing Alice E. Koniges 1-55860-540-1 £49.95
O'Reilly Java Enterprise in a nutshell D. Flanagan, J. F a r l e y ,W.Crawford, 1-56592-483-5 £18.95

& K. Magnusson

O'Reilly Java Foundation Classes in a nutshell David Flanagan 1-56592-488-6 £18.95
Morgan Kaufmann Linkers & loaders John R. Levine 1-55860-496-0 £23.95
O'Reilly Mastering algorithms with C Kyle Loudon 1-56592-453-3 £23.50
O'Reilly Mastering algorithms with Perl J. Orwant, J. Hietaniemi, & J. Macdonald 1-56592-398-7 £23.50
O'Reilly MySQL & mSQL R.J. Yarger, G. Reese, &T. King 1-56592-434-7 £23.50
Morgan Kaufmann OO database design clearly explained Jan L. Harrington 0-12-326428-6 £24.95
O'Reilly Programming Internet email DavidWood 1-56592-479-7 £23.50
Morgan Kaufmann Programming languages pragmatics Michael L. Scott 1-55860-578-9 £32.95
Morgan Kaufmann SQL for smarties (2nd Ed.) Joe Celko 1-55860-576-2 £28.95
O'Reilly The cathedral & the bazaar Eric S. Raymond 1-56592-724-9 £12.95
O'Reilly The Perl CD bookshelf 1-56592-462-2 £39.95
Morgan Kaufmann Understanding networked applications David G. Messerschmitt 1-55860-537-1 £49.95
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i people who write
software ‐ you and I - see it

very differently from the people
who use it . Wework hard to fi l l
our software with features, we
agonise over the mathematical
and technical problems sothe
programs r u n smoothly, and
then we streamline the user
interface so those solutions r u n
seamlessly. Users, in contrast,
see none of this. Users are
interested only in their
problems; they look through the
program’s windows onto their
problems, and they use the
program’s controls to
manipulate their problems into
solutions. If they see the
software at all, it means the
software is obscuring their
view of their problem, and to
that extent there’s something
wrong with it .

These two views mean that
it’s very difficult to place a
value on software.
Programmers, who pour their
hearts and souls into a piece of
h igh technology, regard the end
result as an elegant edifice for
which users should be
desperate to pay an entrance
fee. Userseither don’t see it at
all, and regard licence fees as
being extortion ak in to road
tolls, or they are irr i tated by i t ,
and object to paying for junk.

Extortion is, I ’mafraid, the
prevailingmodel. The software
market is pretty decisively
divided into vertical and
horizontalmarket products.
Vertical marketproducts, which
are sold in small numbers and
confer a competitive edge on the
companies that buy them, tend
to have prices that start at £5,000
andrise almost without l imi t ,
depending on what the market
wi l l bear. Such products tend to
beprotectedby dongles. I n a
limitedmarketplace, the effort
of removinga dongle is unlikely
to be well-repaid, and the
copyright owners probably
know every possible customer
for their product and wi l l spot
an illegal copy beingused.The
limitedprotectionafforded by

12

present dongle use is
appropriate in this k indof
market. Customers, in order to
retain their perceived
competitive edge, have no real
alternative but to pay the licence
fees, pay more upgrade fees
(possibly every second year to
keep costs down), and hope that
the software supplier is honest
in that he does, actually, answer
helpline calls. In these very
small markets, there’s
practically no competition
acting to drive down prices, and
the cost of software is precisely
what the customers can stand.

Horizontalmarket products
are exactly the opposite. Here,
development costs are largely
immaterial, because the very
h i g h volumes of sales mean that
the development wi l l be paid for
many times over, and the major
cost to the publisher is publicity.
Helpdesk support is, today,
largely non-existent, so
represents very little realcost to
the publisher. Buy inghorizontal
market software doesn’t confer a
direct competitive advantage
but does oil the wheels of the
company in which it is
deployed. Increasingly,one of
those squeaky wheels is
communication, and a
horizontalmarket program wi l l
derivea lot of i ts value from the
number of other sites it has
beendeployed at, soenabling
direct transmission of pr imary
files. Repeat sales in horizontal
programs do not come from
ongoing licence fees, they come
from upgrades, which means
that preservinga revenue
stream from such products,
particularly in the jaded and
mature market in which we find
ourselves, relies on swamping
the customer with ‘benefits’ that
wi l l probably never be used.

However, both these sectors
have something in common;
you can stop paying the fees,
and continue to r u n the
software, however out-of-date
or unsupported it becomes, as
longas y o u want. The licences
have, with very few exceptions,

For rent
H o w would you feel if you knew that all your

data could be wiped out, at a stroke, by

someone you've never even met? No, it’s not
hacking. Jules investigates software rental.

been perpetual. But there’s a
move to make software rental
far more prevalent.

Rentalworks l ike this. You
know you don’t own the
software, sowhy does it make
sense for you to get usage of it
in perpetuity for a one-time fee?
Let’s make the software more
like realproducts. Let’s give it a
finite lifetime. Whenit wears
out, you buy it again.

This benefits the vertical
market publishers because
their customers don’t have the
option of skipping a year of
support, or an upgrade, here
and there. It benefits the
horizontalmarket producers a
whole lot more - every year you
can withdraw a generation of
programs, upgrading
everybody, saving on support
costs (ha!), and anyone us ing
stolen software w i l l be left
unable to communicate with
the legitimate users (even
though thieves are part of the
installed base that gives the
software its value). It also has
the side effect that it ’s possible
to charge a whole lot more for
the software, spreading out the
real cost over time.

Unfortunately, software
rentalcosts the user much more.
It has another effect too ‐ it
places control of the user’s data,
the very lifeblood of the
company, in someone else’s
hands.If your software supplier
decides not to renew your
licence, or if they go out of
business,or if the upgrade is not
sogood as the old version, you

wi l l be left with possibly your
entire intangible assets wiped.
out ‐ unreadable without the
software that has expired. It
permits the software producer
to ramp up the licence costs
without l im i t , year after year,
holding its customers to ransom.
on pain of erasing their entire
database more comprehensively
than any virus. When the price
for software is controlled only
by what the market can be made
to pay, why would any producer
not raise its prices?

Faced with such an
a la rm ing prospect, the
economics of cracking w i l l
shift. Specialist hackers wi l l be
actively recruitedby companies
to un-expire their software to
make their data usable again.
And, if they can un-expire spent
software, they can duplicate un‑
spent software wi th similar
ease. Sure, the software
producers can fight back, but
who wants to be a pawn in the
battle between software
producers and barely-legal
crackers, when the
battleground is the company’s
intellectual property? It wi l l be
just the boost that is needed by
the open systemssuppliers.

Take my advice. If you’re a
programmer, don’t rent your
software out. If you’re a
customer, don’t even dream of
ren t ing software. It w i l l a l l end
in tears. a

You can call Jules on 01707
662698, or email him as
mayhem@jules.cix.co.uk.
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Dear Sir,
I was interestedby your recent
Delphi 5 review. However, one
point has stuck in my mind ‑
there is the sentence: ‘And, I
think the statically-linked stack
frame is one of the most
important inventions in
computers.’ (Jules May, Delphi
5,EXE, November 1999). I can’t
ignore it and at the same time,
I ’mnot sure I really understand
i t . The way you express i t , the
reason(s) why it is so important
( imply ing i t is so much better)
must be obvious.

I did some searching on the
Web and couldn’t find anyth ing
that satisfied my cur ios i ty
there, either.

The ma inpoint seems to be
that since you can’t allocate
objects on the stack, going up
the cal l ing stack you don’t have
to unwind the stack... But that
doesn’t seem to beso
important. I guess more was
meant than that.

I 'dappreciate it if you can
satisfy my curiosity.
RobertJohnstone
Manufactur ingDesign

Okay, s tar t ing f rom very firs t
principles.

E v e r y t ime a procedure
starts, it makes some space
f o r i tse l f on the stack.
Within a single language, or
througha single i n t e r p r e t e r,
the blocks of m e m o r y follow
a standard format . Where
you’ re m i x i n g languages, the
l inker is responsible f o r
massaging the formats so
t h e y are compatible. The
specific fo rma t is the frame,
and typ ica l l y includes the
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parameters, the r e t u r n
address, the re tu rnvalue
block pointer, and the local
variables.

Now, in a language l i k e C,
that ’s a l l y o u have
(somet imes y o u don’t even
need the r e t u r n value
po in te r ) . B u t in Pascal,
procedures exist inside each
other, and a procedure needs
to be able to see o u t to the
variables defined in the
enclosing procedure. Now,
there a r e two k inds of ca l l
in Pascal; there’s the k i n d of
ca l l where y o u ca l l a
contained procedure, and
the procedure level
increases by one, and there’s
the ca l l where y o u m o v e
outward, decreasing the
procedure level by a n y
amount , b u t since y o u can’ t
ever ca l l o u t and then in at
t h e same time y o u a l w a y s
either bu i l d stack frames or
des t roy them.

F o r that reason, a Pascal
stack f rame needs more
t h a n j u s t t he r e t u r n address.
I t also needs a po in te r to the
stack f rame represent ing
the nex t outer enclosing
level. B y f o l l o w i n g that l i n k ,
i t finds i tse l f in a f r a m e
which contains the outer
variables. T h a t f rame w i l l
haveanother l i n k of i t s o w n .
The v e r y outermost level,
the g loba l variables, w h i c h
in C is represented by the
DS, in Pascal is represented
by a l i n k to the globals
block. Th is chain of l i n k s is
called the stat ic l i nk . ( I n t he
x86, there’s an instruct ion
to b u i l d a complete l i s t of a l l
t he stat ic l i n k s on eve ry
stack frame. T h i s means

faster access, b u t a b igge r
s tack . )

Once y o u get t he stat ic
l i n k , y o u k n o w n o t j u s t w h o
called y o u , bu t why. Yo u c a n
see out to other scopes. You
can see that th is is exact ly
the prob lem that exceptions
express, and that’s w h y the
MSDN warns y o u n o t to use
them in C++ (because they
don’ t exac t l y work ) . B u t y o u
canalso do tr icks l i ke this:
p r o g r a m t e s t ( ) ;

v a r i : i n t e g e r ;
P r o c e d u r e p r i m e s ( fi r s t ,

l a s t : i n t e g e r ) : i n t e g e r ;
b e g i n . . . e n d ;

b e g i n
f o r i i n p r i m e s ( 1 0 , 1 0 0 )

d o b e g i n . . . e n d
end .
That’s an example of an
iterator - when it returns a
value, the ca l l i ng p r o g r a m
does someth ing w i t h i t , and
then returns to the iterator.
The i te ra to r can’t stop by
r e t u r n i n g a value, i t has t o
f a l l o f f the end, j u s t l i k e a
r e g u l a r procedure.
Jules M a y

The study of
Studies
Dear Sir,
Fol lowing on f rom the
comment about non-Science
fields (SoapFlakes, EXE,
November 1999), if y o u want to
choose a course which
contains l i t t le or no serious
academic study then look for
one which includes the word
‘Studies’ in the name.

Regards.
DaveKimber
Davant Technology

Homealone
Dear Sir,
According to Jules ‘a
homeworker is four times as
effective as an office-based
colleague’ (Mayhem, EXE,
November 1999).I would be
surprised if this didn’t
seriously under-estimate the
efficiency. I would love to swap
the ‘palatial first-world
conditions’ of my current
workplace for the mini-office I
have set up in my own house.
However, I fear there is litt le
chance of this occurring wi th
my present company (position:
‘software engineer’). To coina
phrase, on sucha day Satan wil l
be skating to work.
Management are too much
locked into the 9-5 mentality to
trust their own workers to
deliver professionally away
from their l ine of sight.
emailaddress supplied

Sure ly, the re a re no
in t r ins ic reasons w h y
software deve lopmen t
shou ld be excluded f r o m
h o m e w o r k i n g . Indeed, I T
workers should be at the
forefront of t h i s t rend,
g iven the techno logy t h a t
makes it a l l possible.
( A r e n ’ t t he legendary star t ‑
up companies, based in
garages, a p r i m e example of
homework ing? ) A r e a n y o f
o u r readers ‐ who are in
f u l l t ime employment ‑
a l r e a d y w o r k i n g f r o m
home, f o r at least p a r t of
t he w o r k i n g week? L e t u s
know. Concrete examples
m a y h e l p s t reng then the
case f o r o the r s i m i l a r l y
minded deve lopers - E d .
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n order to discuss exception safety we need to covera lot of terri‑
tory. The next section identifies the ‘exception safe’ mountains in

the distance. Please don’t sk ip it in the hope of ‘getting to the good
stuff ’ ‐ if you don’t take the time to get your bearings now, you’ l l end
up in the wastelands.

Once I've established the bearings, I ' l l show y o u a well-trodden
path that leads straight towards the highest peak and straight through

16

a tar p i t . From experience, I ’ve concluded that everyone has to go
down this way once. Sadly, not everyone comes back; some give up on
the journey, others press on deeper and deeper unti l they sink from
sight. I ’ l lshow you the tar pit , but having seen the risks we'l l return
to solid ground.

On our journey I ' l l tel l you the his tory of how the experts sought
for a long t ime before they discovered a route that bypasses that t a r
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pi t andother obstacles.Mostmapsdon’t show it yet, but I ’ l lshow you
the signs to look out for. I ' l lalso show you that the beasts are fr iendly
and how to enlist their aid.

If you look into the distance, you'll see a rangeof peaks. These are
the heights of exception safety and are our fina l destination. Bu t
before weproceedon our trek letmepoint out two of themost impor‑
tant of these peaks,we’ l l beusingthem as landmarkson our travels...

The mountains (o r ‘What do we mean by except ion safe ty? ’ )
The difficulty in wr i t ing exception safe code isn’t in wr i t ing the code
that throwsan exception,or in w r i t i ng the code that catches the excep‑
t ion to handle i t . There aremany sources that cover these basics. I ’m
going to address the greater challenge of wr i t ing the code that lies in
between the two.

Imagine for amoment the call stack of a runn ing program; func‑
t ion a has called function b, b has called c, and soon, unti l we reach
function x. Then x encounters a problem and throws an exception.
This exception causes the stack to unw ind , delet ing automatic vari‑
ables along the way,un t i l the exception is caught anddealt w i th by a.

I ’mno t going to spend any time on how to write functions a or x.
I ’msure that the author of x has a perfectly good reason for throwing
an exception ( runn ingout of memory,disk storageerror, or whatever)
andthat the author of a knowsjust what to doabout it (display: ‘Sorry,
please upgrade your computer and t r y again!’).

The difficult problem is to write all the interveningfunctions i n a
way that ensures that something sensible happens asa result of this
process. If we can achieve this, we have ‘exception safe’ code. Of
course, that begs thequestion ‘what is somethingsensible?’ To answer
this letus consider a typical function f in the middle of the call stack.
How should £behave?

Well, if £were to handle the exception, it might be reasonable for
it to complete its task by another method (a different algorithm, or
re tu rn ing a ‘failed’ status code). However, for the moment we are
assumingthe exceptionwon’t behandledunt i lwe reacha.When func‑
tion £ doesn’t complete its task, the following objectives apply:
1. If £ hasopeneda file, acquireda lock on a mutex, or more gener‑

ally, if £has ‘allocatedaresource’, then the resourcemay not leak.
(The file should be closed, the mutex should beunlocked, etc.)

2. If £ changesa data structure, then that structure should remain
useable, egno dangling pointers.
In summary, i f function ¢ updates the system state, then the state

must remain valid. Note that isn’t quite the same as correct - for
example, part of an addressmayhavechanged leavinga valid address
object contain ing an incorrect address.

I ’mgoing to call these conditions the weak exception safetyguaran ‑
tee. This is the first, and smaller of our landmark mountains. Take a
good lookat it sothatyou’ll recognise it later.Theweak exceptionsafety
guarantee may seem daunt ing but not on ly wi l l we reach this in our
travels,wewi l l bereachingan evenhigherpeak calledthe strongexcep‑
tion safety guarantee that places anadditionalconstraint on f:
3. If £ terminates by propagatingan exception, then it hasmadeno

change to the state of the program.
Notethat it is impossible to implement £to deliver either the weak

or strong exception safety guarantees if the exception behaviour of
the functions it calls isn’t known. This is particularly relevant when
the client of £ (that is, function e) supplies the functions to be called
either ascallbacks, asimplementationsof virtualmember functions,
or via template parameters. In such cases, the only recourse is to doc‑
ument the constraintson them~as, for example, the standardl ib rary
does for types suppliedastemplate parameters to the containers.
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If we assumea designwith ful ly encapsulateddata, theneachfunc‑
t ion need only be held direct ly responsible f o r aspects of the object of
which it is amember.For the rest, it must rely on the functions it calls
to behave asadvertised.

We’ll restherea while, and I ' l l tell youa littleof thehistory of this
land.Pleasetake the time tomakesure that you arefamiliar with the
two exception safety guarantees. There are other landmarks men‑
tioned in other guides, but we won’t be using them today.

A history of th i s terr i tory
TheC++ people first came to visit the land of exceptions around 1990
whenMargaret El l isandBjarne StroustruppublishedtheAnnotated
referencemanual (ISBN 0-201-51459-1). Under the heading ‘experi‑
mental features’, this described the basic mechanisms of exceptions
in the language. In this early bestiary there is a description of one of
the fr iendly beasts we shall be meeting later. I t goes by the strange
name of ‘resourceacquisitionasinitialisation’.

By the time the ISO C++ Standards committee circulated Com‑
mitteeDraft1 in early 1995, C++ peoplewere t ru ly l i v i n g in exception
land. They hadn’t real lymapped the terr i tory or produced an accu‑
rate bestiary but they were committed to stayingand it was expected
that these would soon beavailable.

However, by late 1996when CommitteeDraft2 was circulated the
difficulties of this under tak ing had become apparent. Around this
time there came a number of reports from individual explorers. For
example,D.Abrahams namedthe ‘weak’ and ‘st rongexception safety
guarantee’ mountains in h i s paper Exception safety in STLPort
(http://www.stlport.org/doc/exception_safety.html).

Some part ial maps were also produced by H. Mul ler (Ten rulesfor
handl ing exception handl ing successfully, C++ Report, January 96),
HerbSutter (Designingexception-safegeneric containers, C++Report,
September 97,andMoreexception-safeGenericContainers, C++Report,
Nov/Dec97), anda li t t le later camea partialsightingof another of the
fr iendly beasts, ‘acquisition before release’, by Kevl in Henney (Cre‑
at ing stableassignments, C++ Report, June 98).

By the t ime the ISO C++ Language Standard was published in
1998, the main tracks throughthe terr i tory had been charted. In par‑
ticular, there are clauses in the standardguaranteeing the behaviour
of the standard l ib rary functions in the presence of exceptions. In a
number of key places, special mention is made of another fr iendly
beast, the s w a p function, which wil l jo in us later in our journey.

Okay, that’s enough rest, weare going to take the path that heads
direct ly towards the strong exception safety guarantee.

The tar p i t
It is time to write an example function, and for this part of the jour‑
ney I have chosen the assignment operator for the following class:
c l a s s P a r t O n e { / * o m i t t e d * / } ;

c l a s s P a r t T w o { / * o m i t t e d * / } ;
c l a s s Whole
{
p u b l i c :

/ / . . . L o t s o m i t t e d . . .

Who le& o p e r a t o r = ( c o n s t Whole& r h s );

p r i v a t e :
P a r t O n e * p l ;
Pa r t Two * p 2 ;

yi
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Ae If you peer carefully through 2. If an exception is propagated from the second n e w expression, we
need to release t 1 . Sowe catch i t , d e l e t e t 1 , and t h r o w theo r . exception again to let it propagate.

: the undergrowth’ you can see 3. Weare assumingthat destructors don’t t h r o w , sowepass over the
. . two d e l e t e s without incident.Similarly the two assignments are

the first of the friendly of base types (pointers) and cannot throw an exception.
4. The state of the w h o l e isn’t altered unt i lwe’ve done al l the things

that might throw an exception.
I f you peer carefu l ly through the undergrowth, you can see the

firs t of the f r iend ly beasts. This one is called ‘acquis i t ion before
release’. It is recognised because the code is organised so that new

Those of y o u that have lived in the ‘old country ’ w i l l know the classi- resources (the new P a r t O n e and P a r t Two) are successfully allocated

beasts. This one is called
‘acquisition before release’.

cal fo rm for the assignment operator. It looks something like: before the old ones are released.
Whole& W h o l e : : o p e r a t o r = ( c o n s t Whole& r h s ) We’ve achieved the strong exception safety guarantee o n our first
{ attempt! But there is someblack st icky stuff on our boots.

i f ( & r h s ! = t h i s )
{ Tar!

d e l e t e p l ; There are problems ly ingjust beneath the surface of this solution. I
d e l e t e p 2 ; chose an example that would enable us to pass over the tar p i t with‑
p l = n e w P a r t O n e ( * r h s . p 1 ) ; out s ink ing too deep. Despitethis, we’ve incurredcosts: the line count
p 2 = n e w P a r t Tw o ( * r h s . p 2 ) ; has doubled and i t takes a lot more effort t o understand the code well

} enough to decide that it works.
r e t u r n  * t h i s ;

}Ifyou've no t seen this before, don’t w o r r y because inthe new land Destructors that throw
it is notsafe. Ei ther of the n e w expressions could reasonably t h r o w except io ns
(since at the very least they attempt to allocate m e m o r y ) and this
would leave the pi and p2 pointers dangl ing. In theory, the d e l e t e Exceptions propagating from destructors cause a number of prob‑
expressions could also t h r o w , but in th is art ic le we w i l l assume lems. For example, c o n s i d e ra Whole that holds pointers to aPar tOne,
that destructors never propagate exceptions (see Destructors that a P a r t Two, and a P a r tThree that it owns ( ie it must delete them). If
throw exceptions). the destructors of the parts propagateexceptions, wewould havetrou‑

The obvious solution to the problems causedby an exception being ble just writing a destructor for W h o l e . If more than one destructor
propagated is to catch the exception and do some clean up before throws, we must suppress at least one exception while remembering to
throwing it again. Let’s do that: destroy the third part. Writing update methods (like assignment) under
Whole& Who le : : o p e r a t o r = ( c o n s t Whole& r h s ) such circumstances i s either prohibitively difficult o r impossible.
{ There are many situations where an exception propagating from a

if ( & r h s != t h i s ) destructor is extremely inconvenient-‐myadvice is not to allow classes
{ that behave in this manner into your system. ( I f forced to, you can

P a r t O n e * t l = n e w P a r t O n e ( * r h s . p 1 ) ; always ‘wrap’ them i n a well behaved class o f your own.)
t r y If you look at the standard library containers, you'll find that they
{ place certain requirements on the types that are supplied as template

P a r t T w o * t 2 = n e w P a r t T w o ( * r h s . p 2 ) ; parameters. One o f these i s that the destructor doesn't throw excep‑
tions. There is a good reason for this: it is hard to write code that

d e l e t e p l ; manipulates objects that throw exceptions when you try to destroy
d e l e t e p 2 ; them. In many cases, it is impossible to write efficient code under

such circumstances.
pl = t l ; In addition, the C++ exception handling mechanism itself objects
p2 = t 2 ; to destructors propagating exceptions during the ‘stack unwinding’

} process. Indeed, unless the application developer takes extraordinary
c a t c h ( . . . ) precautions the application will be terminated in a graceless manner.
{ There is no advantage in allowing destructors to propagateexcep‑

d e l e t e t l ; tions and a whole host of disadvantages. It should be easy to achieve:
t h r o w ; in most cases all a destructor should be doing is destroying other

} objects whose destructors shouldn't t h r o w , or releasing resources ‑
} and if that fails an exception won't help.
r e t u r n * t h i s ;

Bs
Let’s examine why this works... supposed to do? Try again?
1. An exception in the first n e w expression isn’ t a problem ‐ we Destructors that throw exceptions? Just say no.

haven’t yet allocated any resources or modified anything.
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T H E S A F E P A T H T O C + + E X C E P T I O N S FEATURE

If you want to, you may take some time out to convince yourself of
the existenceof the tar p i t ‐ I ’ l l wait. Tr y the analogous example with
three pointers to partsor replacingthe pointers wi th two parts whose
assignment operators may throw exceptions. With real life examples
things get very messy very quickly.

Many people have reachedthis point andgot discouraged. I agree
with them: w r i t i n g code this way is no t reasonable. Too much effort
is expended on exception safety ‘housekeeping’ chores like releasing
resources. If you hear that ‘wr i t ingexception safecode is hard’ or that
‘al l those t r y . . . c a t c h blocks take u p too much space’, you are listen‑
ing to someone that has discovered the tar pit.

I ’m now going to show you how exception handlingallows you to
use less code, and I ’m not going t o use a single t r y. . . c a t c h block for
the rest of the article! ( I n a realp rogramthe exception mustbecaught
somewhere - like function a mentioned previously ‐ but most func‑
tions simply need to let the exceptions passthrough safely.)

The royal road
There are three ‘golden rules’:
1. Destructors may not propagate exceptions.
2. States may be swapped without an exception being thrown.
3. An object may own at most one resource.

We've already met the first rule.
The second rule isn’t obvious, but is key to exception safety. The

idea is that even if a class owns resources, exchanging the states of

The trouble wi th
std::auto_ptr<>

Byhistoricalaccident, the standard library provides a single smart
pointer template known a sa u t o _ p t r < > .This has what| will politely
describe as ‘interesting’ copy semantics. Specifically, if one
a u t o _ p t r < > is assigned (or copy constructed) from another then they
are both changed - the a u t o _ p t r < > that originally owned the object
loses ownership and becomes0.This is atrap for the unwary traveller!
There are situations that call for this behaviour,but on most occasions
that require a smart pointer the copy semantics cause a problem.

When w e replace P a r t Xxx* with a u t o _ p t r < P a r t X x x > i n the
Whole class we still need to write the copy constructor and assign‑
ment operator carefully to avoid a P a r t Xxx being passed from one
Who le to another (wi th the consequence that one Who le loses its
P a r t XXX).

Worse than this, if we attempt to hide the implementation of
P a r t X x x from the client code using a forward declaration, we also
need to write the destructor. If we don’t, the one the compiler gener‑
ates for us will not correctly destroy the P a r t Xxx.This is becausethe
client code causes the generation of the Whole destructor and conse‑
quently instantiates the a u t o _ p t r < > destructor without having seen
the class definition for P a r t xxx. The effect of this is that the destruc‑
tor of P a r t Xxx is never called. (A good compiler may give a cryptic
warning about deleting an incomplete type, but the language standard
requires that the code compiles ‐ although the results are unlikely to
be what the programmer intended.)

Although the standard library doesn't supportour needs very well,
it is possible to write smart pointers that do.There are a couple of
examples inside the a r g l i b library on my website. (Both
a r g : : b o d y _ p a r t _ p t r < > and a r g : : g r i n _ p t r < > are more suitable
than s t d : :auto_ptr<>.)
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We’ve incurredcosts: the line

the code well enough to decide

that it works.

two instances should be possible without attempting to allocate addi‑
tional resources (and throwing an exception if the allocation fails).
This isn’t true of assignment, which one would tend to assume is a
more primit ive operation than ‘swap’. I f you look at the ISOC++ Lan‑
guage Standard(but not the committee drafts), you’ l l find that the STL
containers provide this gua ran tee by overloading the function
s t d : : s w a p . This i s the way t o approach swap, and i f you d o s o con‑
sistently it will remain friendly.

The third ruleaddresses the cause of all the messy exception han‑
dling code we've just seen. It was the fact that creating a new second
par t might fai l by throwing an exception that doubled the number of
lines in the assignment operator.

We'll now revis i t the last example and make use of the above
rules. In order to conform to the rule regarding ownership of mul‑
t iple objects we'll delegate the responsibi l i ty of resource owner‑
ship t o a couple o f helper classes. I ’m us ing the s t d : : a u t o _ p t r < >

template to generate the helper classes here because it is standard,
no t because it is the ideal choice. (See The trouble with
s t d : : a u t o _ p t r < > for a n explanation o f the issues w i t h us ing
a u t o _ p t r < > i n this contex t . )
c l a s s Whole {
p u b l i c :

/ / . . . L o t s o m i t t e d . . .

Who le& o p e r a t o r = ( c o n s t Whole& r h s ) ;

p r i v a t e :
s t d : : a u t o _ p t r < P a r t O n e > p l ;
s t d : : a u t o _ p t r < P a r t T w o > p 2 ;

ye

Whole& W h o l e : : o p e r a t o r = ( c o n s t W h o l e é r h s )

{

s t d :
s t d : : a u t o _ p t r < P a r t T w o > t 2 ( n e w P a r t T w o ( * r h s . p 2 ) ) ;

: a u t o _ p t r < P a r t O n e > t l ( n e w P a r t O n e ( * r h s . p 1 )) ;

t 1 ) ;

t 2 ) ;

s t d : : s w a p ( p l 1 ,

s t d : : s w a p ( p 2 ,

r e t u r n  * t h i s ;

}
Not only is this shorter than the original exception-unsafe example,
it stil l meets the strong exception safety guarantee.

Look at why it works:
1. There are no leaks: whether the function exits normally,or via an

exception, ti and t2 wil l delete the parts they own.
2. The swap expressions cannot t h r o w (second rule).
3. The state of the Whole isn’t altered unt i lwe've done al l the things

that might throw an exception.
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Oh, by the way, I’ve not forgotten about self-assignment. Think
about it - you will see there is no needto test for self-assignment. Such
atest may bea bad idea: FrancisGlassborow suggested asimilar style
of assignment operator asa speed optimisation in Overload 19(assum‑
i n gthat self-assignment is very rare in realcode). Followingon from
Francis Glassborow’s article, Kevlin Henney explored its exception
safety aspects in Overload20& 21and in C++ Report (August 1997).

Weare on much firmer ground than before: it isn’t hard to see why
the code works and generalising it is simple. You should
be able to see how to manage a Who le with three
a u t o _ p t r s t o P a r t s without breaking your stride.

You can also see another of the friendly beasts for the
first time. Putt ingthe allocation of a resource(herea new
expression) intothe initialiserof an instanceof aclass (eg
auto_ptr<Par tOne>) that will d e l e t e i t on destruction
is ‘resource acquisition asinitialisation’.And, of course,
wecan once again see ‘acquisitionbefore release’.

(Yes, in this case we could use assignment insteadof
s w a p to make the updates. However, with a more com‑
plex type s w a p is necessary, as we shall see later. I use
swap in this example for consistency.)

Before I goon to deal with hav ing members that may
t h r o w when updated, I’ve a confession I need to make. It is possible,
and usual, to write the assignment operator more simply than this.
I’ve shown the above method because it is more general and can be
applied when only some aspects of the state are beingmodified. The
following applies only to assignment:
Whole& Who le : : o p e r a t o r = ( c o n s t Whole& r h s )

{
W h o l e ( r h s ) .swap(*this) ;
r e t u r n  * t h i s ;

Remember the second rule - w h o l e is a good citizen and provides
a swap method. Also, I’ve never implemented a class that supported
assignment and not copy construction. Consequentlyanassignment
operator can be implemented using copyconstruction and s w a p as
above. For completeness, I ’ l l show these methods too.
v o i d Who le : :swap(Whole& t h a t )

{
t h a t . p 1 ) ;
t h a t . p 2 ) ;

s t d : : s w a p ( p l ,
s t d : : s w a p ( p 2 ,

Who le : : W h o l e ( c o n s t Whole& r h s )

p l ( n e w  P a r t O n e ( * r h s . p l ) ) ,
p 2 ( n e w P a r t T w o ( * r h s . p 2 ) )

{

}
One further point about making w h o l e a good citizen is that weneed
to overload s t d : : s w a p to work through the s w a p member function.
By default, s t d : : s w a p wi l l use assignment. The standard allows us
to overload existing names in the s t d namespace on our own types,
and it is good practice to do so in the header that defines the type.
n a m e s p a c e s t d
{

i n l i n e v o i d swap (exe : :Who le& l h s , exe : :Who le& r h s )

{
l h s . s w a p (rhs) ;
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This avoids any unpleasant surprises for client code that attempts to
s w a p two Wholes.

A l though we've focused on at ta in ing the higher peak of s t rong
exception safety guarantee, we've actually covered al l the essential
techniques for achieving either strong or weak exception safety. The
remainderof thearticleshows the sametechniques beingemployed in
amore complex exampleand gives some indicationof the reasonsyou
mightchoose to approach the lesseraltitudesof weak exceptionsafety.

In bad weather
Wecan’t always re ly on br ight sunshine,or on member
variables that are as easy to manipulate as pointers.
Sometimes we have to deal with rain and snow or base
classes and member variables with internal state.

To introducea morecomplicated example, I ’ mgoing
to elaborate the W h o l e class we've jus t developed by
adding methods that update p1 and p 2 . Then I ' l lderive
an ExtendedWwhole class from it that also contains an
instance of another class: P a r t Three. We'll be assum‑
i ng that operations on P a r t Three are exception safe,
bu t , f o r the purposes of discussion, I ' l l leave it open
whether PartT h r e e offers the weak or the strongexcep‑

t ion safety guarantee.
Who le& W h o l e : : s e t P l ( c o n s t Par tOne& v a l u e )

{
p l . r e s e t ( n e w P a r t O n e ( v a l u e )) ;

r e t u r n  * t h i s ;

Whole& W h o l e : : s e t P 2 ( c o n s t P a r t Tw o & v a l u e )

{
p 2 . r e s e t ( n e w P a r t T w o ( v a l u e )) ;

r e t u r n  * t h i s ;

c l a s s ExtendedWhole :
{
p u b l i c :

p r i v a t e Whole

/ * Omi t c o n s t r u c t o r s & a s s i g n m e n t * /
v o i d s w a p ( c o n s t ExtendedWhole& r h s );
v o i d s e t P a r t s (

c o n s t P a r t O n e & p l ,
c o n s t P a r t Tw o & p 2 ,
c o n s t Par tThree& p 3 ) ;

p r i v a t e :
i n t c o u n t ;

P a r t T h r e e b o d y ;

};
The examples we've looked at so far are a sufficient guide to wr i t ing
the constructors and assignment operators. Weare going to focus on
two methods: the s w a p memberfunction anda s e t P a r t s methodthat
updates the parts.

Swappinglookspretty easy ‐ wejust swap the baseclass,andeach
of the members. Since eachof these is anon-throwing operation, the
combination of them is also a non-throwingoperation.
v o i d ExtendedWhole: :swap(ExtendedWhole& r h s )

{
Who le : :swap(*this) ;
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s t d : : s w a p ( c o u n t , r h s . c o u n t ) ;

s t d : : swap ( b o d y ,

}

r h s .body) ;

Writing s e t Parts looksequally easy:w h o l e provides methods for set‑
ting p1 and p2 , and we have access to b o d y to set that. Eachof these
operations is exceptionsafe. Indeed,the only one that might notmake
the s t r o n g except ion safety guarantee is the assignment to b o d y .
Think about it for amoment: is this version of s e t P a r t s exception
safe? And does it matter if the assignment to b o d y offers the weak or
s t rong guarantee?
v o i d E x t e n d e d W h o l e : : s e t P a r t s (

c o n s t PartOneé& p l ,
c o n s t P a r t T w o & p 2 ,
c o n s t P a r t T h r e e & p 3 )

s e t P 1 ( p l ) ;
s e t P 2 ( p 2 ) ;
b o d y = p 3 ;

}
Let’s gothrough it together. Noneof the operations leak resourcesand
s e t P a r t s doesn’t allocateany, s ow e don’t haveany leaks. I f a n excep‑

The cost of exception handling
Compiler support for exception handling does makethe generated

code bigger (figures vary around 10-15%), but only for the same code. |
have here a comparable piece of code to the final example of this arti‑
cle that has been handed down the generations. (Actually, I've made
it up‐ but | was around back then and remember working with code like
this, so it is an authentic fake.)
i n t E x t e n d e d W h o l e : : s e t P a r t s ( c o n s t Pa r tOne& p l ,

c o n s t P a r t Tw o & p 2 , c o n s t PartThree& p 3 )
{

Who le t w ;
i n t r c o d e = t w . i n i t ( * t h i s ) ;

i f ( ! r c o d e ) r c o d e = t w . s e t P l ( p l ) ;

i f ( ! r c o d e ) r c o d e = t w . s e t P 2 ( p 2 ) ;

i f  ( ! r c o d e )
¥

P a r t T h r e e t 3 ;
r c o d e = t 3 . c o p y ( p 3 ) ;

i f  ( ! r c o d e )
{

Whole: : swap (tw) ;
body. swap(t3) ;

}
}

r e t u r n r c o d e ;

To modern eyes the need to repeat this testing & branch on return
codes looks very much likethe tar-pit weencountered earl ier ‐it’s ver‑
bose, hard to validate code. I'm not aware of any trials where compa‑
rable code was developed using both techniques, but myexpectation
is that the saving in hand-written code from using exceptions signifi‑
cantly outweighs the extra cost in compiler-generated exception han‑
dling mechanisms.

Pleasedon't take this asa rejection of return codes, they areone of
the primary error reporting mechanisms in C++. But if an operation
will only fail in exceptional circumstances (usually running out of a
resource) or cannot reasonably be expected to be dealt with by the
code at the call site, then exceptions can greatly simplify the task.
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tion propagates from any of the operations, then they leave the cor‑
responding sub-object in a useable state, and presumably that leaves
ExtendedWwhole useable ( i t is possible, but in this context implausi‑
ble, to construct examples where this isn’t t r u e ) . However, if an excep‑
t ion propagates from s e t P2or from the assignment, then the system
state hasbeenchanged.And it doesn’t matter which guarantee P a r t‑
T h r e e makes.

The simple way to support the strong exception safety guarantee
it to ensure that nothing is updated unt i l we've executed al l the steps
that might throw an exception. This means tak i ng copies of sub‑
objects and making the changes on the copies, pr ior to swapping the
state between the copies and the original sub-objects:
v o i d E x t e n d e d W h o l e : : s e t P a r t s (

c o n s t P a r t O n e & p l ,
c o n s t P a r t T w o & p 2 ,
c o n s t P a r t T h r e e & p 3 )

Whole t e m p ( * t h i s ) ;
t e m p . s e t P 1 ( p 1 ) . s e t P 2 ( p 2 ) ;

b o d y = p 3 ;
Who le : : s w a p ( t e m p ) ;

}

Once again, does it matter if the assignment to b o d y offers the weak
or strongguarantee? Yes it does. If it offers the strong guarantee, then
all is well with the above. I f no t , then the assignment needs to be
replaced with ‘copy and swap’ vis:
P a r t T h r e e ( p 3 ) . swap (body) ;

We have again attained the highest peak, but this may not be
healthy. On terrestrial mountains above a certain height there is a
‘death zone’ where the supply of oxygenis insufficient to support
l i fe. Something similar happens with exception safety: there is a
cost to implementing the s t r o n g exception safety guarantee.
Al though the code you write isn’t much more complicated than the
‘weak’ version,additional objects are created and these allocate
resources at runtime. This causes the program to make more use
of resources and to spend time allocating and releasing them.

Try ing to remain forever at h igh altitude wi l l drain the vital i ty.
Fortunately, the weak exception safetyguarantee is below the death
zone: when one composesoperations that offer this guarantee one
automatically attains the weak guarantee (as the first version of s e t ‑
P a r t s shows, this is not true of the strong guarantee). Fromthe weak
guarantee there is an easy climb to the strong guarantee by means of
the ‘copy and swap’ idiom we've jus t encountered.

Look ing back
Before we descend from the peak of strong exception safety guaran‑
tee and return to our starting point look back over the route we cov‑
ered. In the distance you can see the well-trampled paththat led to the
tar p i t and just below us the few tracks leading from the tar p i t up a
treacherous scree slope to where westand. Off to the left is the easier
r idge path ascending f rom ‘weak exception safety guarantee’ and
beyond that the roadthat led uspast the ta r pit . F ix these landmarks
in your mind and remember that the beasts we met are not as fierce
as their reputations. a

Alan Griffiths (alan.griffiths@experian.com) worksfor Experian
designingsoftware, writing C++, and mentoringdevelopers, and
plays at wri t ing Java. Hiswebsite is at http://www.octopull.demon.
co.uk. Healsochairs theAssociation of Cand C++ Users. (See
http://www.accu.orgor email info@accu.org.)
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and more efficiently 41 for ease of web deployment.
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for Software Developers like you, 4D’s powerful Bochirouland your clents!

So call us n o w on 01625 536178 and discover forlanguage reduces code changes to an absolute
yourself why t e n s of thousands of developers in over
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GUIs to go
t is the name of a high- level C++ application

| a e s created by Trol l Tech, aNorwegian
company. The latest version of Qt is 2.02, available
for Windows, Linux, and other Unix/X11platforms.
I n anutshell,Qt allows you to createmodern looking,
state of the art software without sacrificing portabil i ty
or visual appeal. Unlike MFC, it was
designed w i t h po r t ab i l i t y i n
mind, and it provides amuch
higher level of abstraction of
the Windows API.

Andspeakingof abstraction, I ’m
going to describeQt usingan actual pro‑
g r am as an example, rather than t ry ing to
describeconcepts in purelyabstract terms. I choseTrollTech’s
‘Hello,World’ sample application for this (see Figure 1)because it’s of a
manageable size and it nicely illustrates a number of Qt’s capabilities.
What isn’tobviousfrom the illustration isthat the text itself isanimated,
rather like a flag rippling in the wind, andat the same time, the colour
rainbow is steadily moving across the text. If you want the program to
say somethingother than ‘Hello,World’,you canspecify a command line
argument that wi l l beused instead. In the illustration, the code is run‑
ningunder Linux,but you can compile exactly the same sourcecode for
Windows 9xand NT.Quite impressivefor a ‘Hello,World’ application...
TrollTech's descriptionof this programrather smugly states that it did‑
n'tbotherwithaclassical ‘Hello,World’ programbecausethe codewould
havebeen too short!

How does i t work? First of all, take a look at L is t ing 1.This source
file, ma i n . c p p , encompasses the outer levelof the application. As you
can see, the program begins by creating an instance of the QApp1 l i ‑
c a t i o n Class. Every Qt program needs to create an instance of this
class ‐ i t ’s responsible for fundamental operations such asevent han‑
dl ing and you can think of it asloosely equivalent to cw i nApp (MFC)
or TApp l i ca t ion (VCL) . The constructor for Q A p p l i c a t i o n receives
the standard a r g c anda r g v parameters fromma i n sothat any Qt-spe‑
cific command l inearguments can be processed at this point.

Once the application object has beencreated, the code then parses
the command line ( i f this has been used) anduses it to build a str ing
consistingof the concatenation of allcommand lineparameters. From
this code, you’ll see that Q t has a n easy t o use string class, Q S t r i n g ,
which greatly simplifies st r ing handl ing andprovides some nice fea‑
tures such as a +=st r ing concatenation operator. Again, this is anal‑
ogous to the C S t r i n g operator in MFC. If no command l ine
parameterswere supplied, then the str ingvariable is set to the default
value, ‘Hello,World’, and this stringbecomes thewavy text that’s used
in thewindow.With the recentadvent of Qt 2.x,theQ S t r i n g class pro‑
vides direct support for Unicode.

The next job is to create an instance, h, of the He11o class, the defi‑
nition o f which can b e found i n h e l l o . h , shown i n List ing2 .For now,
don’two r r y about what a l l this stuffmeans ‐ we'll revisit this class def:
ini t ionlater.Suffice it tosay that theH e l l o class isderived fromQwid‑
g e t and that it corresponds directly to the window that’s displayed by
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Dave Jewell enjoys an excursion w i t h the

Qt por tab i l i ty toolkit.

ou r sampleprogram.Noticealso that thewavy text str ing
is passed to the H e l l o constructor where it ’s

stored internally for later consumption.
A s you’d expect, the s e t C a p t i o n

methodo f o w i d g e t sets the caption o f the
displayed w indow, which agrees w i t h
what w e see i n F i g u r e 1 . The s e t F o n t
method obviously sets the font that’s used
for display purposes ‐ in th is case, the
code creates anewQFont object w i th spec‑
ified typeface, size,andattributes,passing
the newly created OFon t instance to the

s e t F o n t method. The meaning o f the s e t ‑
B a c k g r o u n d C o l o r method i s also pre t ty obvi‑

ous, but the call t o s e t M a i n w i d g e t i s less so. Every
Qt application has to have a mainwidget ( for widget ‐ th ink window
or control)and the main widget is special becauseclosing this widget
terminates the application’s event loop and stops the program. The
event loop i s started b y call ing the e x e cmethodo f the Q A p p l i c a t i o n
object which, of course, corresponds to CWinApp.Run, T A p p l i c a ‑
t i o n . R u n , and s oon. Before call ing this routine, the window’s show
method is called to make it visible.

Of slots and signals and meta object compilers...
Okay, Dave, so what’s this funny-looking call to Q 0 b j e c t : : c o n n e c t
inside the ma i n function? More to the point, what are those non-stan‑
dard section headers in the class declarationof He11o (List ing2)? The
answer is that a l l this stuff relates to the innovative signal/s lot mech‑
anism, which forms the backbone of Qt’s message handling system.
In Qt, an event or message is referred to asa signal, while a recipient
of that signal (whatmightmore conventionally becalled an event han‑
dler) is referred to asa slot. Qt allows you to build signals and slots
that exhibit a one-to-manyrelationship in both directions.Thus,you
might havea single slot that handles multiple signals, or you might
havea single signal that is receivedby mult iple slots. When you asso‑
ciate a specific slot w i th a specific signal, this is referred to ( i n Qt‑
speak) asestablishing a connection between them.

Trol lTech set out to design anefficient event handlingmechanism
that was bothportable and typesafe.MFCmessagemaps, for example,
are not typesafe because they’re based on macros. Qt’s signal/slot
mechanismon the other hand, is bothportable and typesafe. Thus, a
signal that ‘emits’ three integers anda str ing can only be connected

Figure 1 -Th i s is the official Qt ‘Hello,World’ program.
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toa slot that accepts the same number and type of arguments. In the
main routine of the program under discussion, we find:
Q O b j e c t : : c o n n e c t ( & h , S I G N A L ( c l i c k e d ( ) ) ,

& a ,  S L O T ( q u i t ( ) )  ) ;
The function prototype for Q O b j e c t : : c o n n e c t (a static function,
callable without requir ingan instanceof Q0b je c t ) looks like:
b o o l Q O b j e c t :

c o n s t c h a r * s i g n a l , c o n s t Q O b j e c t * r e c e i v e r ,
: c o n n e c t ( c o n s t Q O b j e c t * s e n d e r ,

c o n s t c h a r *member )
The first two parameters specify the object that’s emitt ing the signal,
and the signal itself. The second two parameters specify the object
that’s receivingthe signal, and the name of the slot. Thus, in the above
code, the cal l to c o n n e c t could be paraphrased as: ‘whenever a
c l i c k e d signal is generated on the application window, h, send it to
the qui t slot on the application object, a.’

As you might guess, qu i t is a predefinedslot belongingto the Q A p ‑

p l i c a t i o n class. Whencalled, it terminates the programand returns
an error code of zero to the operating system. Thus, the overall effect
of this c o n n e c t call is that whenever the mouse is clicked in the appli‑
cation window, the program terminates.

As you can see from List ing2, there are some strange-lookingsec‑
tions in the C++ class declaration with names such as s i g n a l s and
p r i v a t e s l o t s . And a Qt object declaration begins w i t h the
Q_OBJECT marker after the opening brace. This is required by moc ‑

rather than implementingal l this stuff usinga proprietary (andnon‑
standard) C++ compiler, Troll Tech cunningly wrote a special com‑
piler calledmoc (meta objectcompiler).Themoc program takes the Qt
class declarations and generates standard C++, which can then be
compiled usingan ordinary compiler underWindows or Linux. (C++
veterans may remember c f r o n t , a similar concept that was used to
host C++ on systemshavingonly a straight C compiler.)

#include * h e l l o . h *
, i n c l u d e <qappl icat ion.h>*int main( int argc, char **argv ) {

_ QApplication a ( a r g c , a r g v ) ;
Q S t r i n g s ; :
f o r ( i n t i = 1 ; i x a r g e ; i t + ) {

s  t =  a r g v ( i l ;
i f ( i < a

S a m Ass

}
i f ( s . i s E m p t y ( ) ) s = " H e l l o , W o r l d " ;
H e l l o  h (  s  ) ;
h . s e t C a p t i o n ( "Qt s a y s h e l l o * ) ; _
QObject: :connect( &h , S IGNAL(c l i cked ( ) ) , & a , stor(quit ( ) ) ad:
h.setFont( Q F o n t("t imes",32,QFont::Bold) ); / / |default fon t
h.setBackgroundColor( Qt::white ); // default 1
a.setMainWidget( &h );

‐ h e s h o w ( )7
r e t u r n a . e x e c ( ) ;

pinclude mache:h>
class H e l l o : p u b l i c Qwidgetx 4

Hello( c o n s t c h a r * t e x t , QWidget earenteds
const char *name=0 );

s i g n a l svoid clicked();
p r o t e c t e d :
“ v o i d mouseReleaseEvent( QMouseEvent * );

v o i d p a i n t E v e n t ( QPaintEvent * ) ;
p r i v a t e  s l o t s :
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Figure2- Qt includes excellent online HTML-based documentation
includinga document that shows al l the various ‘widgets’ (controls)
available to Qt programmers.

In List ing2,the class declaration tells us that the He11o class gen‑
erates a parameter-less signalcalled c l i c k e d . It alsohas aprivateslot
called an ima te , which i s used only within the class itself ‐ -another
class cannot senda signal to this slot.

Hello there, Qt!
Let’s look at the implementationcode for the H e 110class (see List ing
3). For the sakeof brevity, I'veslightly condensed this l is t ingfrom the
TrollTechoriginal. The H e 110constructor saves the passed Q S t r i n g
text (remember, this is our ‘wavy text’) into the private Q S t r i n g mem‑
ber, t. Similarly, the internal counterb is initialisedto zero. (Yeah, it
would be nice if Troll Tech used more descriptive variable names in
its sample code...)

The constructor next creates a new QTimer object, t i m e r . Notice
that t h i s is passed as the parent object, via the constructor call. As
with other application frameworks, such as VCL, implementing a
hierarchicalarrangement of parentandchildobjects relieves thepro‑
grammer from the burden of destroying child objects when the par‑
ent terminates. In this case, the QTimer is automatically destroyed
when the H e l l o instance is released.

Next, an overloaded variation of the c o n n e c t method is used to
associate the t i m e o u t signal (generatedby the t i m e r object)with the
aforementioned private a n i m a t e slot. This means that a n i m a t e wi l l
be called every time that t i m e r triggers. This happens once every 40
milliseconds ( ie 25times a second), determined by the first parame‑
ter to the timer’s s t a r t method. An optional second parameter, not
used here, can make the t imer behave like a ‘one-shot’. Finally, the
constructor sets an in i t ia l window size and terminates.

Wetake up the story 40milliseconds laterwhen the first t imer tick
is received.This results in acall to the a n i m a t e slot,which thencalls
r e p a i n t to redraw the window contents. In tu rn , this results in acall
t o the p a i n t E v e n t method, which has beenoverridden b y the H e l l o
class - and that’s where we get introduced to Q P i x m a p , which is the
Qt equivalent of aWindows bitmap, and Q P a i n t e r , which you can
think of as being somewhat like a device context on steroids.

In this particular case, the ‘wavy’ text is drawn into an off-screen
Q P i x m a p object so as to eliminate flicker before being blitted to the
screen in a single operation later. As you can see, the code begins by
determining whether the str ing t is empty or not (actually, an impos‑
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sibi l i ty for this part icu lar program)and then goes on to compute the
size of the off-screen bitmap based on the font metrics of the current
font. I n this instance, f o n t M e t r i c s i s a method o f Qw idge t , andthere‑
fore retrieves information relating to the font that was set up by the
s e t F o n t method i n Listing 1 .

An in i t i a l Q P i x m a p object is instantiated and th is object is
passed t o the b e g i n method o f the Q P a i n t e r object. This i s rather
l ike selecting a bi tmap i n t o a device context in Redmond-land. The
code ensures that the Q P a i n t e r object ends u p wi th the same font
that’s be ing used by t h i s , and then the code steps th rough the
s t r ing a character at a time, drawing each character into the off‑
screen bitmap. For each character, the colour is sequenced and the
vertical position of the character is ‘wiggled’ up or down us ing the
table o f sine values i n s i n _ t b l . The in i t ia l colour and start po in t
for the sine curve are determined by the value of b, which - as

# i n c l u d e “ h e l l o . h "
# i n c l u d e  < q p u s h b u t t o n . h >
# i n c l u d e < q t i m e r . h >
# i n c l u d e  < q p a i n t e r . h >
# i n c l u d e <qpixmap.h>

/ / C o n s t r u c t s a H e l l o w i d g e t . S t a r t s a 4 0 m s a n i m a t i o n t i m e r .

H e l l o : : H e l l o ( c o n s t c h a r * t e x t , QWidget * p a r e n t ,
c o n s t c h a r * n a m e ) :

Q W i d g e t (parent,name), t ( t e x t ) , b ( 0 )

QTimer * t i m e r = n e w QTimer (this);
connect( t i m e r , S I G N A L ( t i m e o u t ( ) ) , S L O T ( a n i m a t e ( ) ) ) ;
t i m e r - > s t a r t (  4 0  ) ;
r e s i z e ( 2 6 0 , 130 ) ;

}

/ / T h i s p r i v a t e s l o t i s c a l l e d e a c h t i m e t h e t i m e r fi r e s .

v o i d H e l l o : : a n i m a t e ( )

b = ( b + 1 ) & 1 5 ;
r e p a i n t ( FALSE ) ;

/ / H a n d l e s mouse b u t t o n r e l e a s e e v e n t s f o r t h e H e l l o w i d g e t .
/ / W e e m i t c l i c k e d ( ) s i g n a l when mouse i s r e l e a s e d i n s i d e
/ / t h e w i d g e t .

v o i d H e l l o : : m o u s e R e l e a s e E v e n t ( QMouseEvent * e )

i f ( r e c t ( ) . c o n t a i n s ( e - > p o s ( ) ) ) e m i t c l i c k e d ( ) ;
}

/ / H a n d l e s p a i n t e v e n t s f o r t h e H e l l o w i d g e t .
/ / F l i c k e r - f r e e u p d a t e . T h e t e x t i s fi r s t drawn i n t h e p i x m a p
/ / a n d t h e p ixmap is t h e n b l t ' e d to t h e sc reen .

s t a t i c i n t s i n _ t b l [ 1 6 ] = { 0 , 3 8 , 7 1 , 9 2 , 1 0 0 , 9 2 , 7 1 , 3 8 ,
- 3 8 , - 7 1 , - 9 2 , - 1 0 0 , - 9 2 , - 7 1 , - 3 8 } ;

i f  (  t . i s E m p t y ( )  )
r e t u r n ;

/ / 1 : C o m p u t e some s i z e s , p o s i t i o n s e t c
QFontMetrics f m = f o n t M e t r i c s ( ) ;
i n t w = f m . w i d t h ( t ) + 2 0 ;
i n t h f m . h e i g h t ( ) * 2 ;
i n t pmx = w i d t h ( ) / 2 - w / 2 ;
i n t pmy = h e i g h t ( ) / 2 - h / 2 ;

/ / 2 : C r e a t e p ixmap fi l l w i t h w i d g e t ' s b a c k g r o u n d
QPixmap pm( w, h );
p m . fi l l ( t h i s , pmx , pmy ) ;

/ / 3 : P a i n t t h e p i x m a p . C o o l wave e f f e c t
Q P a i n t e r  p ;
i n t x = 1 0 ;
i n t y = h / 2 + f m . d e s c e n t ( ) ;
i n t i 0 ;
p . b e g i n ( @pm ) ;
p . s e t F o n t ( f o n t ( ) ) ;
w h i l e ( ! t { i ] . i s N u l l ( ) ) (

i n t i 1 6 = ( b + i ) & 1 5 ;
p . s e t P e n ( QCo lo r ( (15- i16 ) *16 ,255 ,255 ,QCo lo r : :Hsv) ) ;
p . d r a w Te x t ( x , y - s i n _ t b l { i l 6 ] * h / 8 0 0 , t . m i a ( i , 1 ) , 1 ) ;
x + = f m . w i d t h ( t [ i ] ) ;
i t t ;

}
p . e n d ( ) ;

/ / 4 : C o p y t h e p ixmap to t h e H e l l o w i d g e t
b i t B l t ( t h i s , p m x , p m y, &pm ) ;

L is t ing 3 - Implementation of the Hello class.
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Figure 3 - T h i s screenshot shows Qt’s support for toolbars, tree‑
views, rich-text, and so forth.

we've already seen ‐ varies between 0 and 15, incrementing once
every 40milliseconds.

The only other code worthy o f note is the mouseRe leaseEven t
event, also overridden by the H e 11 o class. This corresponds to a but‑
ton-up message in Windows. Provided that the mouse was released
within the window rectangle, the Qt-specific e m i t construct is used
to ‘raise’ a c l i c k e d signal. As w i th the header code wesaw in L is t i ng
2,this gets transmogrified into standardC++ courtesy of the moc com‑
piler, thus ensur ing that the application closes when the window is
clicked. Obviously, the code would be simpler if the user was forced
to just click the window close-box in the usualway, but this example
gives us a nice little example of how to declare and raise signals.

Under the hood...
For the terminally curious, L is t ing 4 shows a selected por t ion of the
output of m o c when compiling the header file from L is t i ng2.As you' l l
see, the compiler has converted the Qt-specific stuff in to standard
C++, add ing a hidden method called s t a t i c M e t a O b j e c t . Th is
method gets called automatically f rom the constructor of Q O b j e c t ,
the class from which all Qt objects derive. I ts mainjob is to initialise
the meta-object corresponding to the class. Only one of these static
meta-objects is instantiated regardlessof how m a n y objects there are
of this class.

The mainpurpose of the meta-object itself is to encapsulate infor‑
mationabout the available signals and slots of a particular object. The
c l i c k e d signal, for example, is transmogrified intoa private method
called c l i c k e d that calls an internal method of Q O b j e c t , a c t i ‑

v a t e _ s i g n a l . This internal method, i n tu rn , i s responsible for call‑
i ng a l l the slots currently associated with this signal. Clever stuff!

In this tour of Qt’s ‘Hello, World’ application, I hope I’ve got across
somethingof the elegance of the Qt applicationframework.However, it’s
got to beadmitted that I’ve only scraped the surface of what Qt can do
for you. The system includes allthe usualwidgets suchaslist-boxes,push
buttons,checkboxes, radio buttons,menus,and so forth. And it goes far
beyond some competing portability toolkits by offeringsuch things as
progress bars, track-bars, tree-views, toolbars, status bars, splitters,
scrollingviews, common file dialogs, tables, tabbed dialogs, andmost of
the gizmos that Windows programmers are used to find ing in the
Microsoft-suppliedcommoncontrolsanddialogs DLLs.What's different,
of course, is that Qt is portable. If you have a requirement for a widget
that doesn’t exist, creatingyour own isa pretty straightforwardjob.

To Linux and beyond
If you want to get a feelfor the real power of Qt,andyou’re notalready
usingLinux, then I’d recommend that you install L inux and besure
to use a distribution that comes wi th the deservedly popular KDE
desktop. The desktop environment, and its host of supporting appli‑
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cations are a l l built on top of Qt and provide an excellent demonstra‑
t ion of what can bedone with Qt. Trol l Tech’s website can be found at
http://www.troll.no.

Some enterprising individuals have written Linux-hosted develop‑
ment environments that simplify the process of Qt-based development.
One such is QTArchitect, which you canfind at hitp://www.qtarch.intra‑
nova.net. In fact, if you want to get really serious about Qt development,
you might cast an eye over http://koffice.kde.org where you'll see that a
complete Office-style application suite is under development!

If you’re about to undertake a majo r new development effort for
Windows, there are very compelling reasons for basingyour p rogram
around Qt rather than MFC, not least the possibility of a future port
to Unix/X11and Linux. If you can increase your potential market‑
place wi th minimum effort, then why no t doso?

Qt comes w i th superb HTML-based help documentation and a
vast number of sample programs to get you started. A l l of the sam‑
ple code compiled without a hi tch under Windows, using Visual C++
6.0 and setup was almost as simpleunder L inux . The official Qt
‘Bible’ is Programming with Qt by Matthias Kalle Dalheimer, pub‑
lished by O’Rei l ly ( ISBN 1565925882). This book is wr i t ten primari ly
for Qt 1.x, but includes a chapter on Qt 2.0 and ‐ in truth ‐ relat ively
l i t t le effort is required to upgrade ex is t ing source code to Qt 2.0.

The code (andsou rce ) for the Unix/X11and Linux version of Qt
2.02 is freely downloadable f rom the Trol l Tech website. Armed wi th
this code,you can create Linux applications, tools, and utilities with‑
out restriction provided that you distribute y o u r code under a GPL‑
style licence. If you want to create commercial applications, then

G U I S T O G O T E C H N I Q U E S

v o i d H e l l o : : s t a t i c M e t a O b j e c t ( )
t

i f ( m e t a O b j ) r e t u r n ;
Q W i d g e t : : s t a t i c M e t a O b j e c t ( ) ;

t y p e d e f v o i d ( H e l l o : : * m 1 _ t 0 ) ( ) ;
m l _ t 0  v l _ 0  =  & H e l l o : : a n i m a t e ;
QMetaData * s l o t _ t b l = Q M e t a O b j e c t : : n e w _ m e t a d a t a(1) ;
s l o t _ t b l [ 0 ] . n a m e = " a n i m a t e ( ) " ;
s l o t _ t b l ( 0 ] . p t r = * ( ( Q M e m b e r * ) & v 1 _ 0 ) ;
t y p e d e f v o i d ( H e l l o : : * m 2 _ t 0 ) ( ) ;
m2_t0 v2_0 = & H e l l o l i c k e d ;
Q M e t a D a t a * s i g n a l _ t ! Q M e t a o b j
s i g n a l _ t b 1 ( 0 ] .name l i c k e d ( ) " ;
s i g n a l _ t b 1 [ 0 ] . p t r = * ( ( Q M e m b e r * ) & v 2 _ 0 ) ;

: :mew_metadata ( 1 ) ;

" H e l l o " , " Q W i d g e t " , s l o t _ t b l , 1 , s i g n a l _ t b l , 1 ) ;
}

/ / S I G N A L c l i c k e d
v o i d H e l l o : : c l i c k e d ( )
{

a c t i v a t e _ s i g n a l ( " c l i c k e d ( ) " ) ;

L is t ing 4- Ou tpu t of moc when compi l ing L is t ing 2.

you ' l l need a commercial licence for Qt. Tro l l Tech refers to this as
the Professionalversion of Qt, which includes integrated support for
OpenGL and sundry other goodies. For Qt 2.02 it costs $1,550 for either
the Windows or Unix/X11version.

Ina future issue I w i l l continue my look at portabil i ty toolkits by
considering the Open Source phenomenon that is GTK+. r

Dave Jewell is a freelance consultant, programmer, and technical
author specialising in low-levelsystemsprogramming under
Windows and DOS. He is the author of Instant Delphi,published by
Wrox Press. You can contact Daveas djewell@cix.compulink.co.uk.
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T E C H N I Q U E S

Surveying on the Web
The brief was to create a quest ionnaire engine, someth ing t h a t cou ld take in quest ions at

one end and generate usable web pages at the other. Peter Collinson divided the problem.

’vealways felt that my year starts in
September when I g e t back

from my annual sleep break in
August. At the end of my year,
J u l y seems to flash b y. I keep gaz‑
i n g out the window saying ‘it ’s nice
out, but sadly this needs doing so I can
go away on holiday’. August, of course,
is drowned by dreadful downpours. I
don’t care; I spend the t ime catching
up on sleep. The weather always
revives a l i t t l e in September before
descending the sl ippery autumnal slope
into winter. I follow the weather. First revived
by my holiday, I too descend into the cold gloom
of the winter, but hopefully I manageto complete
a bunch of projects as I go.

One large project this autumn emanated f rom
the USA. For some years, I’ve been the webmaster for the Usenix
site (http://www.usenix.org). S i t t i n g in the UK witha part-t ime job
for th is long-running Unix users g roup w i th offices in California
says someth ing about how the Internet has shrunk the world. I t ’s
possible to l ive 6,000 miles away f rom the office and get on v e r y
nicely, thank you. Regular meetings are a must fo r trust bu i l d i ng ,
and y o u do need to realise that y o u cannot easi ly make consensus
decisions by email. Actually, i t ’s almost a plus that I can change
things in the very early morn ing in the USA. The negative side is
that I do seem to find myself work ing when the people in Califor‑
n ia leave the office, but then I ’ m very probably a workaholic or I
have too much to do ‐ y o u choose.

A special interest g roup of Usenix is SAGE,the organisation for
System Administrators. I t was SAGE that had prompted a ques‑
tionnaire aspar t of some work that’s going on to define what sys‑
tem administrators do and what they need to know. I was not
expecting the arr ival of the job. Peopleoften talk vaguely about pro‑
jects and I don’t expect them to materialise. This one was supposed
to t u r n up in June, which would have been hard to cope with, but
do-able. When it didn’t come, I breathed a hear ty sigh of re l ie f and
hoped it had gone away. It hadn’t. A near ly reasonable brief, encap‑
sulated as a Word document, landed in my email inbox around the
second week in September.

The brief
The task was to automate a large survey on how System Adminis‑
trators perceive their job so that it could be r u n over the Web. The
questionnaire had been constructed by the Human Resources
Research Organisation, a well respected US survey and research
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company based in Washington DC. The
draft questionnaire held 308 questions.

If this sounds mad, it didn’t at the
time. Near ly a l l o f the ques‑

tions were ‘ rate this statement
u s i n g th is scale’, others were

‘ t i ck a l l tha t apply ’ , and some
‘yes /no ’ .  Survey  o rgan isa t ions

have been used to usingmark sens‑
i n g for data capture, and the ques‑

t ion sty le probably reflects that.
Sounds bor ing? Just save the

Word document as H T M L , hack it
in to shape, wr i te a quick script, and
you ’ re done? Well , no. Th is type of
solut ion resul ts in v e r y labour
intensive maintenance, and it

would be hard to set up a script to manage
308 questions in a w a y that y o u would be

convinced there were no bugs. A lso , remem‑
ber one of my pet aphor isms: ‘Oneoff jobs always happen more
than once’. A t the t ime I was sent the br ie f there were mut te r ings
about changing questions and in the end several quest ions were
altered, some were deleted,some were added. Much of the or ig ina l
text was changed, in some cases m o r e than once. These changes
happenedover a two or three-week development period in late Sep‑
tember based on the real i ty of what I had created on the Web. Had
I madea set of static documents, I would have spent ages hand
hacking the pages and the contro l l ing script back into shape after
these changes were requested.

Changing pages w i t h editors is t ime-consuming and bor ing,
because of the complexity added by the HTML. Handedit ing can also
introduce errors and, because some web browsers are too forgiving,
these errors can persist in the source. Of course, being an old hacker,
I sp i t on WYSIWYG H T M Leditors,preferr ing to handedit my HTML.
I a m n o t sure that this is entirely amacho exercise. HTML editors
oftendon’t seem to beable to create goodquality compact HTML; their
output is often fu l l of extraneous extra rubbish. Some H T M L that’s
generated from well-known programs can be extremely il legal, such
that it fails validation suites. You cantell that I ’vehadbadexperiences
wi th such output.

HTML editors f rom Mr Gates’ organisation often seem to use
bits of the Microsoft world that y o u wish they wouldn’t. The sur‑
vey in question m a y attract users who have st rong opinions about
how the Web should be used, and more opinions on the doings of
Mr Gates.Strange as it may seem, in an open software world, peo‑
ple do get on without recourse to anyth ing with ‘Office’ in its title.
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To generate input for the
validation phase, the
decoder is run from the
source data and builds
separate lists for each of

the different types of variables that can
appear on the page.

Also, browser po r tab i l i t y, and hence browser accessibi l i ty, is
important . Wewant everyone to be able to see the questions; we
want thei r answers.

In the end, I segmentedthe questionnaire sections into chunks sep‑
arated by < D I v > (d iv is ion) tags, which is a relatively recent HTML
invention that is sure to be frowned on by the purists. However, the
pages were largeand I knewthat current browsers,whichafter all are
usedby something l ike 94% of people using the site, would deal with
<D IV> sections in amore friendly way. When the browser sees the end
of the section, < / D I v > , it wi l l render the par t of the page that it has
collected, so the user can see things even though the page has not
loaded completely. This is one way of g iv ing the illusion of a fast
response when faced with loads of text to deliver.

Mak ing i t happen
As usual, I’ve digressed away from the plot. The Word document of
several paper pages landed in my inbox, and I was supposed to turn
it in to a questionnaire. There was another whisper that helped to
push me in the direction that I went. The whisper said that there
would befurther questionnaires in the future. The whisper was true;
another brief has thudded into my electronic inbox as I wr i te this.
Without a doubt , I needed to create a questionnaire engine, some‑
t h i ng that could take in questions and generate usable web pages at
the other end.

Worddoesone thing ‘nearly’ r ight; youcan dump files as ‘Textwi th
l inebreaks’ and get a Latin-1file. That’s a ‘nearly’ becauseWord uses
some of the gaps in the Latin-1encoding for i ts own purposes, l ike
s tor ing ‘smart quotes’. After some experimentation, I have a small
Perlscript that w i l l t u r n theoutput from ‘Text w i th Linebreaks’ into
something that is portable into the Unix world. This is where I began
to code the questionnaire engine.

I started wi th the basic idea that I would create a Perl script that
read in the code source for a particular par t of the questionnaire,
something like:
QUESTION: What is y o u r g e n d e r ?
OPTIONAL: YES
LAYOUT: 2COL

TYPE: RADIO
OPTION: M a l e
OPTION: F ema l e
I l i ke this type of i n pu t to programs because it’s easy to parse and
trivial to create. The ‘What is your gender?’ text started off in the
original Word document, so I was not engaged in retyping the ques‑
tions. The script knows about a couple of question forms. The first
is ‘Ratings’, which generatesa statement anda set of radio buttons
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al lowing the user to choose whether the statement is ‘not applica‑
ble’ or select a score fromone to five rangingfrom ‘slightly’ to ‘very’.
The second form is a general purpose ‘Question’. The keywords tel l
the script how to layout the question on the page. In the example,
we have a radio buttonwi th two options. Wew i l l lay the buttonsout
across the page (2COL). Th is quest ion is opt ional , so we don’t com‑
pla in when the user fails to complete i t . The system allows for var‑
ious types of HTML inpu t that map onto the di f ferent types of
response that the quest ion ma y demand, l i ke checkboxes or
numeric i npu t in a givenrange.

This a l l lookedto bean interestingway to go. It was certainly sim‑
ple to generate the source text data for the system. I needed a way to
assign names to eachquestion internally, because HTML usesnames
on its variouswidgets when sendingthe informationback to the pro‑
cessing script. I didn’t want to do this by hand,because that’s tedious
and error prone. I decided that the easiest way of numbering ques‑
tions was to do it on the fly when generating the page,soif the gender
questionwas the fifth question in section 1of the questionnaire, then
it would benumbered S105.

There’s a problem with checkbox type questions; each of these
needs a unique name, even though they are a l l logical ly related. I
retained the ‘letter then number’ flavour of the numbering scheme
and called the first checkbox of question 10 in section 2 $ 2 9 1 0 , the
secondcheckboxwas $2010B , and soon. There were no questions that
neededmore than 26options, but I allowed for 52by us ing lower case
letters. I wanted to retain the letter/number/letter idea because it’s
easy to pu l l such a s t r i ng apart us inga Perl regular expression.

Tnow havea numberingscheme, andcan process the script file on
the fly, generating questions, lay ing them out, and numbering them.
What happenswhen the userpressesSubmit ( o r whatever) to sendthe
completeddata back toa script for data validation and storage? I have
dug myself into an interesting problem. Having generated the num‑
bering scheme on the fly, I need to scan the source file again to work
out that $195 is a radio button, or that $ 2 0 1 0B is acheckbox that has‑
n' t been set by the user.

At th is point, I had a wo r k i ng questionnaire decoder and could
generate pages easily. I had created the code to confirm my ideas
on the source fi le format . I decided to make the quest ionnaire
decoder retain informat ion about the types of th ings i t had gener‑
ated, so it could be used to scan the script again to give informa‑
tion to the CGI scr ipt that was to receive the results. Actual ly, i t ’s
convenient to use a single scr ipt for the whole operation. When the
sc r i p t is fi r s t called, i t generates the in i t ia l page. The scr ipt is
invoked again when the user completes the page and presses Sub‑
mit . The script n ow has to validate and processthe results. Once
the scr ipt has read the data and stored i t , i t loops back to becomea
page generator aga in supplying the next page in the sequence or
reshowing the or ig ina l page point ing o u t some errors.

F o r data validation, I needed someth ing tha t would scan the
source to compute what quest ion number mapped onto what type
of i n pu t object. I had already wr i t ten the scanning par t ~ i t is used
to generate the page. It turned out that the most useful way of cod‑
i n g f o r the new requ i r emen t was to make the quest ionnaire
decoder build l ists of the objects that it created while suppressing
i ts normalHTMLpage output . To generateinput for the validation
phase, the decoder is r u n f rom the source data and builds separate
lists for each of the different types of variablesthat can appear on
the page. There are distinct l ists containing the namesof radio but‑
tons, text elements, or boxes that are supposed to contain numeric
ranges, and so on.
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The module was used in
two places: first, on my
machine to compile
files of lists, and
second, on the website

to generate HTML pages.

It then occurred to me that I could dump these lists toa file, in
Perl syntax, and simply compile them into the p r o g r a m asthey were
needed. I f the part icular invocation of the CGI script was validat‑
i ng one section of the questionnaire, then it could include precom‑
piled l ists that told it a l l about the data types in that section. The
script becomes general-purpose code driven by data from the lists.
The code usesa l ist to derive a name and then appliesa set of basic
checks on the value attached to that name. Finally, the namesin the
lists are used to wri te the data to a file for storage.

As a final step in the idea of precompil ing information f rom the
text source for a specific page, I decided to output the or ig ina l text
source as a Perl l ist , so the page contents for a specific section can
be compi led in to the CGI program. The benefit here is that the
script has a l l the information that it needs to generate and process
one section of the survey ina single file.

I did toy w i th the idea of naming the lists in each of the gener‑
ated Perl source files w i th the same name, soa list of variables that
were drop-down m e n u s , say, would appear in the precompiled data
files called perhaps m e n u . Each precompiled section would be
loaded in to the main dr iver p r o g r a m a s and when i t was needed.
The ma in program could then talk about @menu and have i ts con‑
tents be different dependingon the specific fo rm section that was
being processed.

In the end, I didn’t do this because it wasn’t going to work. An invo‑
cation of the receiv ing program always needs to bind to two sets of
pages. The first set is accessed when it’s processingandvalidating the
user’s data, the second set when it’s creating the next page. I could
have got roundthis usingPerlmodule techniques, but these areaimed
atprovidingexternalmodules that are linked in when a script is com‑
piled. I wanted to bind the names dur ing script execution. I decided
to use the older ‘do’ syntax, which loads data and routines into a Perl
program as it executes. To avoid name clashes, I named all elements
separately, so m e n u list in section 1 is s1_menu, the menu list in sec‑
tion2 is called s2_menu, and so on.

Accessing this data isn’t hard. I first set up a reference to the data
using something like:
m y $ i _ m e n u = " s i l _ m e n u " ;
or more realistically:
m y $ i_menu = " s " . $ s e c t i o n . " _ m e n u " ;
The data can then be accessed indi rect ly usingcode like:
f o r e a c h $ i ( @ $ i _ m e n u )

The @$i_menu is the key Perlhook here. I t tells Perl that i_menu is a
reference to a list that should be used in the loop.

At this point in the project, I had built a Perl module that could
scan the text representation of each of the four pages of the ques‑
t ionnaire, and output two distinct types of data. First, it could output
an HTML page directly from the source text. Second, it could output

36

sets of lists that could be fed into the data processing scr ipt to inter‑
pret the data returned from the pages. Oneof the lists that it gener‑
ates contains the data from the source file. This data can be passed
into the module to generate the HTML page (o r a further set of lists).

The module was used in two places: first, on my machine to com‑
pile files of lists, and second, on the website to generate HTMLpages.
It soon became apparent that us ing the same module in both envi‑
ronments was a win. It certainly simplified maintenanceand updates
~ Ihad only to deal w i th one text source file for each section of the
questionnaire. Better, it provided a testbed fo r any fundamental
changes that were needed. If I wanted to create a new primitive,which
I did a coupleof times, then I had to recompile all the lists for each of
the four sections by runn ingthe text source files through the module.
After I haddone this, I’d tested the new additional code by running it
on its new source data.

On balance, I l ike controll ingprogramsfrom data. With th is setup,
I could add new questions and have them dealt with appropriately by
simply edit ing a text file. Once code is written, it’s good to leave it
alone, lest you break it . The method I adopted for coding up the sur‑
vey meant that what seemed l ike huge changes in question order ing
or content were actually trivial edits to a source text file.

Later, I added a new output l i s t that tied the generated question
names to the or ig ina l question text. This l i s t was used to generate
the fina l output file, which was formatted as one l ine p e r survey‑
response, hold ing comma-separated values. The order ing of infor‑
mation in this l is t allows the order of the data to be identified and
processed. This CSV file was created when required from the set of
files stored on the machine by each survey respondent.

Data storage
Data storage for web transactions poses several interestingproblems.
The Web is by nature a sessionless medium- eachtime a user presses
a button the web server sees an event that it mustprocess.That event
may be one of a sequence, and you as the systems designer must cre‑
ate sessions. I tend to do this by passing information from one page
to the next, and then testingthat information.

My online bookingforms for Usenix don’t store anythingun t i l the
user has reached the end of the form sequence, a l l the information
that’s collected is passed from page to page us ing hiddenfields un t i l
the final page is reached. For the survey, I wanted to allow people to
do a page, go away, and return to do another page.I needed to store
data as things progressed. The system remembers where the user is
in the page sequence by stor inga variable for the data processingpart
of the scr ip t , and moves them along u s i n g standard fin i te state
machine techniques.

I ’ve never used cookies a s a way o f r e m e m b e r i n g sequences.
Cookies can be turned off by the user and some browsers don’t sup‑
por t them, so they are not a reliable way of prov id ing sequencing
information. Passinga hidden value f rom page to page works well,
wh i le the user is moving f rom page to page. I f y o u want to allow
the user to go away,and return later,perhaps bear ing new items in
a shopping basket, then y o u can give the user an ID that can be
stored in a fi le a long w i th the i r state. If y o u place th is ID i n t o a
cookie, then later ‐ when the user returns ‐ the cookie value w i l l
ident i fy the data file, and y o u can automat ica l ly re turn the user to
the correct spot in the sequence.

l a m actually quite queasy about using persistent cookies fo r ID
purposes. There are too many places where there are shared termi‑
nals, like Internet cafes, and a persistent cookie hascreateda file that
is the key to some data.The user is probably unawarethat they’ve left
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their key in a public place. Soif I use cookies, I ’ l l use them for the
duration of the browser session and rely onthe user typing some login
information to reset things for next time.

I've used this technique in the survey. I’ve stored a cookie on the
user’s machine, but I don’t rely on it beingavailable.The user can type
in a keyword to recover their position in the survey and reset the
cookie. For systems where you want the user to be anonymous, l ike
the survey, I tend to use large random hexadecimal numbers ( w h e r e
large is 16digi ts) as cookie keywords. I store the user’s data in a file
that’s named the same as the cookie. Alternatively, you can stuff a l l
the user’s data into a relational database and use the large hex num ‑
ber asa unique key permi t t i ng a later reload.

Most browsersalso provide headachesfor data storage. As the user
presses buttons in the survey, they w i l l create state by wr i t i ng that
information to the file. However,what happens when they use the
‘Back’ button on the browser? They can press Submit again and wi l l
beexecuting the code that stored the data once more.

There’s a subt ler problem caused b y p r i n t i n g suppor t i n
browsers. The user presses Submit , and is given a page that they
decide to pr in t . The browser wi l l reload the page,sending the pre‑
vious data and runn ing the storage script once again. Browsers can
force a reload to help them wi th scrol l ing on some mach ines , so
aga in the data can be rewri t ten without the user beingawareof
what is happening.

Over the years,I’ve tried various methods to combat this prob‑
lem. Some of my systems put out a cookie when they wr i te some
data, and don’t rewr i te the informat ion i f the cookie is present.

Browsers can force a
reload to help them

with scrolling on some
machines, so again the

data can berewritten
without the user being aware of what

is happening.

This works unt i l the user has cookies turned off. You can issue n o ‑

c a c h e directives with your pages, but browsers general ly allow the
user to pu l l the information aga in by pressing a button. I am now
t ry i ng hard to make the data wr i t i ng routines to be re-entrant so it
just doesn’t matter if the data is writ ten more than once. The tr ick
is to choose a sequence number for the data at a different time from
when the data is to be written ‐ sothe storage operation can be sure
to wri te the same data on every invocation. =

Peter Collinson is afreelanceconsultant specialising in Unix. He can
bereachedelectronically at pc@hillside.co.uk, by phone on 01227
761824, or on the Web at http://www.hillside.co.uk.
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Look ing at the destruction of const objects, Francis Glassborow suggests some coding

guidel ines that provide more than a mirage of sa fe ty.

he fol lowing code illustrates a relatively late change between the
ARM (AnnotatedReference Manual)version of C++ and the Stan‑

dard version:
v o i d d e s t r o y ( T c o n s t * m e ) { d e l e t e me; }

The ARM took the view that destroying a c o n s t object was an error
and should no t beallowed unless done w i l f u l l y and w i th malice afore‑
thought. Form a n y programmers this would seemto bea perfectly rea‑
sonable view. However, relatively late in the standardisation process,
the Standards Committees decided to withdraw this prohibition. No
one w i l l ever know exactly why each member voted the way they did,
though the vote was pretty strongly in favour of removal. Certainly
some were influenced by the analogy that A n d y Koenig made with
Unixfile handlingwhere you can removea file that you only haveread
access to. In fact, this is no t destruction in the strict sense because a l l
that you are doing is removingthe l ink between the file andthe direc‑
to ry (and you do need wri te access to the directory) . However, con‑
sideration of this analogy probably made some people happier with
making the above code legal.

At first sight, the ARM’s view seems to be reasonable and useful.
Surely, destroying an object via d e l e t e should be considered as modi‑
fying it?Well, no.The lifetimeofan object - duringwhich it canbemod‑
ified ‐ starts when itsconstructor returnsandendswhen itsdestructor
is called. The rule has to be this way sothat a u t o (local) and s t a t i c
(global) c o n s t objects can be destroyed. Why should dynamic objects
be treated differently? Even under the ARM rules you can write:
v o i d d e s t r o y ( T c o n s t * m e ) { m e - > ~ T ( ) ; }

However, if the object was notcreated dynamically, you are in for trou‑
ble. Worse still, the fol lowing code using placement n e w appears to be
valid under both the ARM and the current rules.
v o i d d e s t r o y ( T c o n s t * m e ) { m e - > ~ T ( ) ; m e = new(me) T; }

This means that you can change the state of a c o n s t qualified object
without even us ing a cast. This blows away the argument that the
ARM rules allowedyou to ‘grep’ code for a dangerous d e l e t e because
the c o n s t protectionwouldhaveto becast away and such casts would
be detectable.

My feeling is that the ARM rule provided a semblance of protec‑
tion without prov id ing much substance. It did noth ing to protect
against actual destruction, and very little to help detect such brutal
coding from a determined programmer. As C++ does not provide any
way to determine that an object has beencreated dynamically, any call
of d e l e t e ona pointer that has not beencreated locally is deeply sus‑
pect. Even if we had such a mechanism, we would need to enhance it
w i th some way to determine whether a pointer pointed to a dynami‑
cally created single object or to an array of objects so that we could
call the appropriate d e l e t e .

By removing this mirage of safety, we are free to focus on coding
styles that provide rather more security, which is one of the moreper‑
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suasive arguments for the change. I believe there are three key cod‑
i ng guidelines that should help.

First , Usegoodfunction names. If you religiously ensure that any
function that can destroy objects passed in via pointers is appropri‑
ately named, then users w i l l bewarned even if they forget to readthe
documentation.

Second,Don’t usepointerparameters, pass by reference. If you avoid
u s i n g pointers as parameters, but use references ( c o n s t or other‑
wise), you cer ta in ly ga in as much protection as the A R M ru le pro‑
vided. Of course, determined programmers can st i l l destroythe object
referenced,but they can hardly do soaccidentally.Any code that takes
the address of a reference parameter should be suspect and needcon‑
siderablejustification if it is to pass a code review.The C++ Standards
Committees are considering what the status of code such as the fol‑
lowingshould be.
v o i d changeme(T c o n s t & m e ) {

ThoughI do no t think that it is the job of a language standard to pro‑
hib i t stupidity.

Th i rd , Use smar t pointers. The l i fe t ime of dynamic objects is
always a problem. Even when the object is created and destroyed in
the same scope, exception handling leaves the potential for resource
leakage. Application-level programmers should be avoiding unpro‑
tected dynamic objects; some local or global object that can manage
their lifetimes shouldalways own them. Smart pointers are goodcan‑
didates for such management objects.

I think it was an awareness that good programming styles did not
benefit f rom the ARM rule that led most members of the C++ Stan‑
dards Committees to vote to change the rule.

( & m e ) - > ~ T; m e = * ( n e w ( & m e ) T ) ; }

Expl ic i t copy constructors
The C++ Standardallows any constructor to bequalified ase x p l i c i t
sothat you can prevent its use implici t ly. Imp l i c i t use canonly occur
to provide conversion via a constructor tak ing exactly one parame‑
ter, bu t the general ru le does no harm. However, some time ago I
expressed an opinion on the subject of e x p l i c i t qualified copy con‑
structors.Those I was talking wi thopinedthat this was another exam‑
ple o f e x p l i c i t doing nothing. The C++ Standard seems unclear o n
the issue so it was added to the issues list as a potential defect.

At the Konameetingof the Standards Committees(seeNews), in late
October, the issue was considered and Andy Koenigsummarised it as
follows. We can make e x p l i c i t qualification of copyconstructors:
(a) do noth ing
(b) do no th ing useful
(c) do something useful
Such a summary rather directs the conclusion to choice (c). We
decided to raise the issue to the status of a defect repor t ( o n the
grounds of ambiguity) and tentatively resolve it in favour of making
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an e x p l i c i t qual ified copy constructor
unusable for pass or return by value. How‑
ever, y o u could use it to clone an object.
While I hope this final ly goes through, I
wonder how much exist ing code i t m igh t
break. That would be the only reason for
rejecting the proposed resolution.

Last month’s problem
Lastmonth I asked you what was wrong with the fol lowing headerfile.
# i n c l u d e <iostream.h>
u s i n g namespace s t d ;
c l a s s M i l l enn ium {
p u b l i c :

M i l l e n i u m ( ) { c o u t < < " H a p p y New M i l l e n n i u m . " < < e n d l ; } ;

~ M i l l e n i u m ( ) { c o u t < < "Th i s code i s f u l l o f b u g s . "
< <  e n d l ;  }

Tfyou are one of those programmers who always l ike to r u n code
through a compiler, your fi rs t problem m a y be testing i t . Several
wide ly used IDEs w i l l no t compile bare header files. The tr ick is to
adda plain . c ( . c p p , . c x x ,o r whatever your IDE uses) whose only
content i s # i n c l u d e " M i l l e n n i u m . h " (assuming you use the most
naturalnamingconventions for files). Compil ingbareheaderfiles can
be useful in locating some of the simpler errors m a n y of us make.

Mov ing on to the code itself, most compilers w i l l give you some
‐ possibly arcane ‐ diagnostic that you w i l l eventually resolve when
you notice that there is no semicolon at the end of the definit ion of
the M i l l e n n i u m class.

The redundant semicolonat the endof the constructor’s inline def‑
in i t ion w i l l most l i ke ly go undiagnosed, thoughI believe that a strict
reading of the grammar of C++ shows that an extra semicolon here
is an error.

Inexperiencedprogrammers often assumethat once code compiles
without diagnostics it is clean and ready for use. My major point in
sett ing this problem is that this is far f r o m true. This header file is
l ikely to cause a multitudeof problemsdur ing its use.

Perhaps y o u spotted that the file lacks a n y sentinel to protect
against mult ip le inclusion. But what do you use for your sentinel?
This is one case where you should know and abide by the indus t ry
norm. In this case it would be:
# i f n d e f MILLENNIUM_H
#define MILLENNIUM_H
as the first two lines of the file and conclude the file with:
#end i f
Do not follow the example of good compiler implementors and add a
leading underscore to the sentinel identifier. They do this because
such identifiers are reserved for their use. You should n o t do it fo r
exactly the same reason - names wi th leadingunderscores belong to
implementors no t users. In addition, ensure that a l lyour header files
start with the sentinel code. Some compilers wi l l ident i fy this usage
and avoid even opening sucha file a second time, which can substan‑
t ia l ly reduce compile times. If y o u r compiler does not do this, start
naggingits implementor - it is easy to do and can be very beneficial
in large projects.

The next problem wi th my published header is # i n c l u d e
< i o s t r e a m . h > because there i s n o such header file i n standard C++.
While most compilers currently provide a way of dealingwi th this so
that legacycode wi l l st i l l compile, the includedfile w i l l l ikely notpro‑
vide exactly the same results as inc lud ing the correct one w i t h
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# i n c l u d e < i o s t r e a m > . We w i l l eventually see that even including
this C++ header is probably very bad programming.

The next l ine of my header is the real nasty. The u s i n g directives
should never appear in header files outside a namespace, and rarely
inside one. Even u s i n g declarations are suspect in global space in a
headerfile. To understandthis, remember that a major motivation for
introducing namespaces into C++ was to l im i t the po l lu t ion of the
global namespace. Put t ing a u s i n g n a m e s p a c e s t d ; into a header
file dumps al l the names from all standard headers included earlier
in any file which includes that header file into that file. UnlikeC,C++
standard headerscanthemselves includeother standardheaders.You
have no w a y of l i m i t i n g the damage caused bya single invocationof
u s i n g n a m e s p a c e s t d .

If you wish to use elements of the Standard C++ Library in your
headerfile, you must get usedto giving them in their fu l ly elaborated
form ( s t d : : c o u t and s t d : : e n d l i n the above).

Le t me return to the inclusion of the header. Many C++ headers
are very large files and their inclusion can result in a great deal of
wasted compilation time. In general, you should bevery certain that
you need their inclusionbefore doingso. While a great dealof student
code includes i o s t r e a m in jus t about eve ry file, professional code
should bemorecarefully written.The onlyreasonthat iostreamhad
to be included in my millennium header file was because I wrote an
inline constructor and destructor. Apart from the simplicity of hav‑
i ng only one file, the cost o f in l in ing code that uses i o s t r e a m func‑
t i ona l i t y is v e r y h i g h and is pa id everywhere that header file is
included. What makes this worse is that it is inconceivable that your
code would ga in any measurableperformance increasefrom in l in ing
code that does any fo rm of I /O.

By the way, the C technique of w r i t i n g into your header files your
own prototype for a l i b r a r y function or pre-declaring types that you
only use by referenceor pointer w i l l not work for items from the Stan‑
dard C++ L i b r a r ybecause there is far too much inter-dependence and
subtle implementation detail.

Note: unfor tunate ly the current level of compi ler technology
effectively requires that a l l template code be in a header file. This
means that templates m a y add greatly to compi la t ion t imes even
when the code is not instantiated.The inclusionmodelfor template
use certainly breaks the C++ dictum of ‘You do not pay for what y o u
do not use’.

Th is month's problem
What is the problem with the fo l lowing program?
# inc lude <stdio.h>
i n t f n ( i n t i ) { r e t u r n i + 1 ; }

v o i d g n ( v o i d ) {
i n t i = 0 ;
p r i n t f ( " s d % d \ n " , f n ( i + + ) , f n ( i + + ) ) ;

}
i n t m a i n ( ) {

g n ( ) ;
r e t u r n  0 ;

Association of C/C++ Users subscriptions:Basic£15, F u l l£25, and
Corporate £80. Fu l l time studentsget a 50% discount of the
membership of their choice. Forfurther informationandapplication
forms see http://www.accu.orgor write toFrancis Glassborow, 64
SouthfieldRoad, Oxford, OX4 1PA, r i n g01865 246490, or email
editor @accu.org.
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Only connect
As well as including data access components for ADO, Delphi5 hasa set of

components for connec t ing direct ly to InterBase. Mark Smi th gives his

Fo:most programmers Delphi database connectivity has meant
us i ng the Borland Database Engine (BDE). The BDE is essen‑

t i a l l y a general isat ion of the older Paradox Engine, not rea l l y
intended for use in a client-server environment. The client-server
BDE drivers (SQL L i n k s ) that come in the Client/Server or Enter‑
prise versions of De lph i have come in for a lot of cr i t ic ism for being
slow, though this is probably the penalty paid for hav ing a generic
architecture. However, apart f rom a few new minor bugs, the BDE
is pretty reliable.

With Delphi 3, the VCL classes that underlie the data access com‑
ponents (TDataset , T F i e l d , etc) had their dependency on the BDE
removed. This made it possible for third parties to wri te database
interaction classes that did not re ly on the BDE, but that st i l l looked
similar t o the VCL T Q u e r y ,T Ta b l e , and T S t o r e d P r o c components.
This allows the visual data controls suchasTDBEd i t andTDBMemo to
connect to classes wri t ten by th i rd parties w i th no knowledge that
they are not getting their data from aBDEconnection.

This has led to a healthy market in th i rd-par ty database con‑
nect iv i ty l ibrar ies, a l l of them offer ing some advantage over the
BDE and SQL Links . On my last project, we used a th i rd -par ty
l i b ra ry to connect to Oracle since we were not getting the perfor‑
mancewewould have likedfrom the SQL-Links Oracle driver. This
worked ou t v e r y wel l and it on ly took an afternoon to replace a l l of
the BDE-specific code in our project w i th the third-party stuff. A
bonus we discovered la ter was that the components we used
allowed us to execute batches of SQL statements together, thus
reducing network traffic.

Now, Borland itself has got in on the ‘BDE-free’ act. De lph i 5
includes data access components for ActiveX Data Objects (ADO),
Microsoft’s data-access strategy of the week. Also included is a set of
components for connecting direct ly to InterBase, called InterBase
Express. This month I want to take a quick look at both sets of com‑
ponents, and t r y to make some judgement as to whether they are
worth invest ing time andmoney in.

ADO Express
ADO, l ike the BDE before i t , has come in for a fa i r amount of stick.
Why people assumethat a generaliseddatabase l ib rary basedaround
COMandwrittenbyMicrosoftw i l l beabetterbet thanamoremature
database l i b ra r y written in Cby Borland is beyondme. ADO is based
ona lower-levelAPI calledOLE DB,whichprovides auniformwa y of
re t r iev ing data regardless of the in i t ia l format. The promise of ADO
is that you w i l l beable to use it to connect to pretty much an y sort of
data that you can get an OLE DB driver for ‐ email, directories, mul‑
timedia files, whatever ‐ and treat themas if they were rows i n a data‑
base.To methis sounds alot likethe opposite of La r r yEllison’svision
for replacing the operating system wi th a database that holds every‑
th ing ‐ files, directories, emails. Personally,I ’munconvincedby either
argument: SQL is not a pretty language to do a directory l i s t i ng in.
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judgement on these ‘BDE-free’ developments.

ADO does havesome very persuasive redeemingproperties. Chief
among these is the fact that it can act asynchronously ‐ that is, you
can havemany queries executing and fetching data without needing
recourse to programmingw i th threads. Second, ADO datasets can
save their contents to disk in XML format. The asynchronous prop‑
erties are perhaps the most interesting. Many BDEapplications suf‑
fer f rom the problem that multi-threaded programming is a pain, so
most programsload their data fromman y queries executedone after
the other, which can take several seconds. Asynchronous ADO
datasets can connect to a server and get their results back in parallel,
thus reducing the wait time for the user. Another benefit of ADO is
that it is downloadable f rom the Microsoft website, and wi l l be
installedasa par t of Windows 2000.

Connection and configuration
The startingpoint for ADO is the TADOConnect i o ncomponent,which
does the samejob asthe TDa t a b a s e component, but without the BDE.
Since ADO does not have a separate configuration u t i l i t y ( l i ke the
BDE or ODBC ones), you need to specify a l l of the connection para‑
meters i na single str ingcalled C o n n e c t i o n S t r i n g .This wi l l b e very
familiar for anyonewho has donemuchVB databasework,and ADO
provides an editor that makes it easy to bui ld the connection para‑
meters. However, the fact that this produces a s t r ing of over 600 char‑
acters when you merely point the connection at an Access database
file seemsa l i t t le extreme.

The ADO components include TADOTab le , TADOQue r y, and TADO ‑

S t o r e dP r o c . These work prettymuch like the DBEcomponents they
are named after, and are intended to make it easier to convert your
application to ADO.Thereare twonewcomponents that shouldprove
more interesting in the longer term: TA DOD a t a s e t andTADOCommand.
TADODa t a s e t represents a general dataset, and can b e used for the
same jobs as the old table, query, and stored procedure components ‑
use the CommandType property t o tell ADO what the CommandText
contains and away you go. The command text can bea table name, a
SQL statement, or something more esoteric, depending on what the
underlyingdata structure is able to do. The TADOCommand component
is for commands that do no t return a result s e t - SQL DELETE FROM

statements or stored procedure calls, for example. As such, it is anal‑
ogous t o usingT Q u e r y . E x e c u t e .

Ob j ec t Pascal wrappers
Look ingunder the hood, it soon becomes apparent that the VCL com‑
ponentsmentionedhereact only to provideanObject Pascalwrapper
aroundthe COM-basedADO objects, to make themfamil iar to Delphi
programmers. F o r example, the T P a r a m e t e r s class used in the
ADODB unit of the VCL reads the underlying parameters from the
ADO objects ( o r OLE DB for text command types) and presents them
i n a Delphi T C o l l e c t i o n , i n the samemanner a s the BDE-oriented
TPa r am s . There i s l i t t le o r n o code reuse from TParams. Worse, there
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The first newbie is
TIBDatabaseInfo, which
gives you statistics on
the database and the

frequency with which operations such as
insert and delete have taken place in
your database session.

i s clearly c u t and paste reuse o f code - look a t T P a r a m s . G e t ‑

P a r a m Va l u e i n d b . p a s and T P a r a m e t e r s . G e t P a r a m Va l u e i n
a d o d b .pas ‐ the code in these functions is identical. Surely, a com‑
mon base class might have made sense to someone at Borland?

One of the best features of the BDE is the ab i l i t y to monitor what
your application is do ing via the BDE callback mechanism. Unfortu‑
nately, ADO and consequently ADO Express does not offer the same
level of functionality. If you are gett ing your data via ODBC, you can
use the ODBC trace l o g to achieve a broadly similar effect.

InterBase Express
The other new database access method is InterBase Express. This
is a set of components that connect to InterBase using the Inter‑
Base AP I rather than the BDE. Again, the component set is roughly
analogous to what y o u get for BDE connections ‐ a database con‑
nection component and the usualquery, table, and stored procedure
components, as well as some n e w ones. Be warned that there is no
pr inteddocumentation about how to use these components. In fact,
there i s no online in fo rma t i on about how to use them ei ther,
beyond the VCL reference. Fortunately, the online InterBase API
and programmers’ guides (which are in Acrobat format) cover the
informat ion you need to be able to work out what the VCL compo‑
nents are supposed to do. As it happens, InterBase Express is based
on an older l i b ra ry, ‘Free IB Components’ by Gregory Deatz, so
there is already a body of knowledge on the newsgroups about
these components.

Database statistics
The firs t newbie i s T I B D a t a b a s e I n f o , which gives you statistics
on the database and the frequency w i t h which operations such as
insert and delete have taken place in y o u r database session. Frus‑
tratingly, these operations re turn a numeric value to ident i fy the
table rather than the table name, soy o u need to translate from the
table number to table name. How to do this is not explained in the
laughab ly b r i e f help, and in actual fac t y o u need to query the
RDB$RELATIONtable look ing for a match in the RDB$RELATION_ID
column. It would have been the work of only a few hours to provide
a wrapper for this sort of functional i ty, so I ’ m v e r y surprised that
it wasn’t done.

Transactions
The second new component i s T I B T r a n s a c t i o n , which you can use
to coordinate transactions between mul t ip le InterBase databases.
More interest ing is the I B E v e n t s component, which allows you to
receive notification of named InterBase events. De lph i He lp on
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these is very sparse. Essentially, in InterBase triggers or stored pro‑
cedures the p r o g r a m m e r can l o g a named event such a s
‘“STOCK_PRICE_CHANGE”’. You can regis ter an interest in that
event in your Delphiapplication sothat when the stored procedure
is called and the event is logged,the InterBase server notifies your
Delphi application. This gives youa lot of scope for buildinghighly
reactive applications. Since eventsare just str ings, y o u could make
the event names dynamic. For example, in an equity t rading appli‑
cation, y o u r stored procedure could post an event that included the
ticker name of the stock whenever the stock pr i ce moved signifi‑
cantly. Client applications could register exactly which stocks they
were interested in receivinga notification about.

InterBase Express supports debuggingin a manner similar to the
BDE-callback mechanism via a component called TIBSQLMoni tor.
L ike the BDE, InterBaseExpress supportsa set of trace flags to allow
you to fine-tune the k indof database act iv i ty that is of interest. Com‑
binedwith the T I B D a t a b a s e I n f o , this gives youa lot o f information
about your application’s database usage.

Since InterBase Express is provided as a package, y o u have the
choice of deployingthe 370 KB v c 1 i b 5 0 .b p ! file or l ink ingthe code into
your application. You also need to install the InterBaseclient software.

Commitment
GivenBorland’s commitment to providing Delphi and C++Builder on
Linux with some form of database access, I ’ ma litt le ambivalent about
pick ing a winner f rom the current crop of data access components.
Clearly,we arenotl ikelyto seeADO appear on L i n u x ,butneitherarewe
likely to see InterBasegain the marketshare it needsto makeit anattrac‑
tive skil l to learn. I’vebeen moni tor ingthe borland.public.database.ado
andborland.public.database.inter baseexpress newsgroups since Delphi
5 shipped, and there appears to be about three times the volume of traf‑
fic in the ADO forum - if that’s a n y indication ‐ though InterBase
Express (andInterBase)attracts a pretty knowledgeable crowd.

If you are developingfor InterBase only, then you can be pretty con‑
fident that nobody is going to write you an OLE DB driver ina hurry.
If you can confidently predict that InterBase is a l l y o u need, then
InterBase Express looks l i ke a good bet. I th ink that in the longer
term, most Delphi programmers w i l l be using ADO, and that most
development wi l l focus on the T A D O D a t a s e t and TADOCommand com‑
ponents, rather than the others. If you're seriously considering the
ADO Express components, I would suggest spend ing some time
becomingfamil iar w i t h the under ly ing ADO COM objects. Jon
Perkins’ article on the basic ADO classes from the VB point of view
(Another day, another database technology..., EXE, November 1998)
should give you a good grounding.

Raw edges
If the tone of this article has been ( i n par t ) negative, it is because I ’ve
felt frustrated at the raw edges that m a n y of the new features have
shown. Borland has done far better in the past, and should certainly
have done a better job documenting how programmers are supposed
to use the new stuff. The Borland staff responsible for the ADO and
IBExpress components seem to be pretty active on the newsgroups,
offering advice and postingfixes for people to t ry, soat least they have
shown a commitment to improving the situation. a

Mark Smith is a contractor currently working on a large ra i lnetwork
simulationprojectfor aLondon-basedconsultancy. Yes, it does
simulate leaves on the line, actually. You can reach him at
msmitha@cix.co.uk.
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JavaHelp ‑
overlooked friend

your other

It’s more than just a ‘ run anywhere’ version of Windows help. Lou Grinzo completes his

Java documentation mini-series by looking at aGUI-based cross-platform help system.

ast month I wrote about javadoc, a very useful (bu t often over‑
looked)u t i l i t y that comes with Sun’s JDK andcreates documenta‑

t ion about your code basedon specially formatted comments and your
program’s actual structure. This month I ’ l l look at Sun’s support for
the other side of the documentation coin, namely creat ing cross-plat‑
form online help for the users of your programs.

JavaHelp is oneof the neweradditions to Sun’s line-upof standard
extensions. It’s also one of the potentially more important, aswell as
flexible andquirky, components. In essence, JavaHelp is a 100% pure
Java GUI-based online help fac i l i t y that is in tent ional ly cross-plat‑
form capable. Bu t as we’ll see, i t ’s more than just a ‘ run anywhere’
version of Windows help.

JavaHelp provides the user w i t h most of the creature comforts
we’ve come to expect from online help, includinga table of contents,
hyperlinked topics, and full-text searching. A couple of popular fea‑
tures are conspicuous by their absence, though: browse sequences
(series of topics linked together to provide a tutor ia l ) and ‘See Also’
buttons, but those can easily be added via at least one third-party
package (RoboHELP) that I ’ maware of.

Since I can only cover the highlights (and lowlights) in a column,
let me give you an annotated l ist of JavaHelp’s strengths and weak‑
nesses, as I’ve seen and experienced them.

The good
Fi rs t and foremost, JavaHelp real ly is cross-platform, and it w i l l
work w i th either version 1.1or 1.2 of the JDK on any GUI-capable
system. And it ’s surpr is ingly flexible in terms of distr ibut ing the
help files, since you can optionally leave theonline help on a server
(either local o r accessed via the In te rne t ) and not add i t t o every
user’s system. JavaHelp can be used from applets wi th in a browser,
of course, and it can be called from programs wri t ten in other lan‑
guages besides Java, mak ing it potentially useful for amuchwider
range of projects.

Sun’s documentation for JavaHelp is particularly extensive, even
for one of i ts standard extensions. I ts JavaHelp User’s Guide is avail‑
able in HTML and Acrobat/PDF formats, and runs over 120 printed
pages.There is alsoa 76-pageJavaHelpspecification that includesthe
format of the various files used by JavaHelp, which repeats some of
the information in the User’s Guide. Most useful of all, Sun provides
several example projects that are very helpful for learningabout Java‑
Help,aswell asprovidingafoundation for your ownprojects.The IDE,
Browser, Merge, and Localised demonstration projects are particu‑
l a r l y useful. The documentation does have a few quirks, as noted
below, however, so consider yourself warned.

JavaHelp is basedon open standards. A l l the files you create
directly for a help project are either HTML 3.2 or XML 1.0 files, and
are fu l l y standards-conforming. This makes it relat ively easy for
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third-party companies to create JavaHelp author ing tools,and there
are already several such packages available. As wi th the documenta‑
tion, there’s a dark side to this situation, which I discuss below.

JavaHelp is also flexible in the types of help it provides. First , it
can present information in the familiar standalone help window,with
a table of contents pane on the left and a topic pane on the right. Sec‑
ond, it canbeused to display help embedded directly within the user
interface of you r p rogram, in a chi ld control, or use secondary or
popup help windows.

Java programmers know what a mixed blessingSun’s love of
mu l t i p l e small files i n a project can be. The benefits and burdens
of that approach are both present in JavaHelp. A complete online
help system for even a modest project can result in a surpr is ingly
large number of files. Eachhelp topic is aseparate HTMLfile, plus
there are numerous separate XM L files fo r the overall ‘helpset’
description, the table of contents,the map file that associates topic
names wi th topic filenames, etc. Lucki ly, Sun saw fit to make Java‑
Help support j a r files, mak ing it possible to hide a l l this complex‑
i t y f rom you r users and mash the entire help project into a single
compressed disk file. The benefit of this mu l t i p l e fi le approach is
that i t al lows y o u to create update files and u t i l i t i es that can
replace jus t a few small files in the help project to correct e r ro rs or
add documentation for new features. This can potentially makedis‑
t r i b u t i n g changes t o projects much mo re efficient and far less
annoying for users.

Related to the multiple files issue is JavaHelp’s support for merg‑
inghelp projects. This is one of the more in t r i gu ingcapabilities of the
package, in that it allows you to combine the helpsets, as Sun calls
them, for several components of a larger project in towhat appears to
the user to be a single online help system.

The bad
JavaHelp is st i l l clearly the first released version of the package. It
has numerousdocumentedquirks andoutright bugs,many relatedto
how it treats and mistreats various formatt ing situations. However,
to Sun’s credit, it spends six pages of the JavaHelp User’s Guide dis‑
cussing these issues.

Another ‘1.0 issue’ is that the User’s Guide isn’t in complete sync
wi th thedistribution. Forexample, the guide tells you to start the ‘His‑
t o r y of the Holidays’ demonstration project w i th the command:
javahe lp \b in \hsv iewer - h e l p s e t

demos\hs \ho l idays \Ho l idayHis to ry.hs
After this failed and I scouted around the installed files and read the
hsv iewer . b a t file, I found I had to change this command to:
demos\bin\hsviewer Ho l i dayH i s t o r y. hs d emos \ b i n \ h i s t o r y
Notice that both the location of the h s v i ew e r program and the com‑
mandl ineparameters it acceptsare different from thedocumentation.
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J A V A J A V A H E L P - Y O U R O T H E R O V E R L O O K E D F R I E N D

These are arguably m ino r issues that
an experienced p rog rammer wi l l quick ly
c i rcumnavigate, bu t they can s t i l l be
annoy ing when you ' re wres t l i ng wi th a
new packageand you’re not yet confident
enough to know whethera fai lure was
caused by y o u r mistake, a documentation

error, or a good old-fashioned bug.
One of the oddest quirks, and one that I sincerely hope they rem‑

edy in the upcoming 1.1release, is that when you searcha help pro‑
ject for a word that doesn’t appear in the project you get no explicit
indication that the wordwasn’t found. JavaHelp simply does nothing.
For successful searches, it displays a l ist of the match ing topics,
rankedby perceived relevance.

One surprise is that you have l i t t le choice but to use a third-party
author ing tool to create your JavaHelp projects. Since the individual
files are al lp laintext XML or HTMLfiles (o r files generated fromthem
with a u t i l i t y Sun provides) you could theoretically create the entire
help systemwith nothingmore than theJDK andyour trusty text edi‑
tor. This isn’t a chore I would wishon anyone, or at least no one I liked.
I note in passing that all the people who claim that XML is a ‘human
editable’ data format havea distinctly colourful definition of ‘is’.

BecauseJavaHelp relies on Swing (the JFC GUI components) you
mustensure that the2.2MB Swing j a r file is available to JavaHelp at
runtime. If your online helpmust beable to r un on JDK 1.1systems,
this file addsconsiderably to the size of the distributionpackage. (The
Swing j a r file isover seven times the size of the required j h . j a r file,
which contains a l l the other code neededto display JavaHelp, includ‑
i ngperforming full-text word searches.)

The performance of JavaHelp won’t impress anyone, at least not
in a desirable way. Loading the sample projects in the JavaHelp dis‑
tribution wi th Sun’s standard JDK 1.2.2 JVM takes just l ong enough
on a350MHzPentium II runn ingWindows 98that I started to wonder
what the system was doing. Predictably, and sadly, using the jar-for‑
mat version of the help projects degraded performance even more.
This is l ikely traceable in largepart to JavaHelp’s relianceon Swing,
but whatever the cause, it’s adelay that I wouldprefer not to inflict on
my users, especially when they’re seeking help and possibly are
already frustrated. (Not that users of my software ever find them‑
selves in that position, of course, but the principle stands.)

For some reason Sun has l ong hada relentless reliance on envi‑
ronmentvariables. JavaHelpperpetuates that perverseannoyanceby
requir ingan environment value of JHHOME set to the home directory
of the JavaHelpinstallation.Furthermore, Sunmakes rather extrav‑
agant useof the environment,whichcan easily trigger an ‘out of envi‑

References

javahelp|download_binary.html
A JavaHelp FAQ:http://java.sun.ch cndadinaaioitonhtml
A listing of the various third-party help authoring packages that

support JavaHelp: http://java.sun.com|products|javahelp|industry.html
T h eJavaHelp 1.0specification:http:‘Iljava.sun.com|products|java‑
|helpidownload_:spec.htm! :
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ronment space’ error under Windows, which i ts demos did on my
default Windows 98configuration unti l I edited my c o n fi g . s y s file
and rebooted. This is the kind of issue that quickly turns into cus‑
tomer annoyance and support headaches for developers who widely
distribute their programs,whether to the public at largeor just within
the user community at their employer. This behaviour forces you to
choose between r i s k i ng r unn i n g out of environment space and hav‑
i n g the help systemmalfunction, or forc ing usersto reboot their sys‑
tem after install ingonline help. That's a pretty nasty dilemma.

Recommendations
I strongly suggest that you download the JavaHelp package and doc‑
umentation from Sun’s websiteand experiment w i th i ts provided
examples.Note that the package is pret ty large ‐ the file Idownloaded
was 7.4 MB in Zip format. SeeReferencesfor the URLs for these down‑
loads and related material.

Review the ‘Limitations and Bugs’ section of the JavaHelp User’s
Guide. Some of the quirks listed there are t ru ly arcane, and this is one
instancewhen a few minutes spent reading the documentation could
bewell rewarded.

If you haveaspecific project in mindthat mightbeagoodapplication
for JavaHelp, ensure that you understandexactly what it w i l l andwon’t
require of its online help before you commit to usingJavaHelp. In par‑
ticular, define as clearly as possible how you want your program’s (or
applet’s)onlinehelp to lookandbehave.Shouldit usepopupor secondary
windows? Should it support full-text word searches? Do you require
browse sequences? How should a user request help (by c l i ck ing on a
‘Help’ buttonor menu itemonly, or will your programalso support F'1)?

Next, consider your distribution options. Depending on the num‑
ber o f people who wil l use your p rogram and how they’ll gain access
to it (installed on their local system, via an in-company intranet, or
over the In te rne t ) , you have some decisions to make that don’t nor‑
mal ly apply to Windows’ online help. For example, do you have to
ensure that your help system wi l l r un under JDK 1.1, or do you have
the l u xu r y of knowing in advance that you r entire user population
w i l l have 1.2 installed?

Once you'veclarified the picture I suggest you create amin imal
version of you r project that includes a small ‘do nothing’ program
anda help system that contains just enough topics to represent the
basic structure of the online help. ( To save t ime, use one of Sun’s
sample help projects.) You can use this m i n i project to experiment
w i th your buildprocess and packaging. But don’t jump too quickly
to conclusions about configurat ion and instal lat ion matters; i t ’s
worth test ing you r m i n i project on asmany of the different config‑
urations that it is l i ke l y to encounter in the real world as possible.
Evenbetter,getsome of you r users to test the installation. Noth ing
makes problems rise to the surface quicker than le t t ing someone
else r u n your code.

If JavaHelp navigates this gauntlet and is stil l your tool of choice,
I would then invest in one of the third-party he lpauthoringtools that
directly support i t .The only one I’veusedextensively is BlueSky Soft‑
ware’s RoboHELPwhich is quite adept at creatingonlinehelp for var‑
ious plat forms f rom the same set of project files, and I h i gh l y
recommend it . a

Lou Grinzo hasbeen workingwith and wr i t ingabout desktop
computersfor moreyears than he'llpubliclyadmit. He’scurrently
focusing oncross-platform technologies, includingJava, Linux, and
XML. His website is http://www.gizmoDrome.comandyou can email
himat lou@gizmoDrome.com.
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= Jace 99
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COM; and a swap of s e s s i o n s between Friday and Saturday)

> Full conference details
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Visualising CA
A r e p o r t from the CA World conference.

O r c h e s t r a t i n g a n embedded revolu t ion?
Embedded Solutions Ltd (ESL), a spin-off j o i n t venture with Oxford Univers i ty, was
set up to develop and exploit Handel-C, a radical approach to co-design.

> More news

s a Te c h n i q u e s_

WebClasses - e x t r a t u i t i o n
Jon Perkins continues his coverage of the WebClass technology introduced in Visual
Basic 6.0.
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Working hard to keep up
There is a theory that i f the true workings of the universe are ever

understood then i t w i l l automat ica l ly mutate in to someth ing even m o r e

V I S U A L  B A S I C

complex. Jon Perkins sometimes feels the same about Windows.

t seems remarkable how quickly the PClandscape has altered over
the last decade. Ten years ago there were no Visual Basic develop‑

ers, and the n o w primit ive Windows 3.0 was considered by many, w i th
the notable exception of the Apple Mac community, to be leading-edge
technology. When Visual Basic did arrive, around 1991/2, it revolu‑
tionised the development of Windows applications because it offered
an alternative to w r i t i n g everything in C.The biggest problem that
heldback even wider adoption from the outset was that the first cou‑
ple of versions were badly lacking in the core area of database sup‑
port. Lookingback at these early versions, I ’mstruck by how limited
the feature set seems to be.

The funct ional i ty available within Visual Basic,or any decent Win‑
dows application development tool, is of course a reflection of what’s
available wi th in Windows itself. Eachsuccessive version of Windows
has offered more functionality, but has therefore required the Win‑
dows development communi ty to adopt a higher base-level of knowl‑
edge in order to write anything halfway decent. By the time you read
this Microsoft might well have released Windows 2000 to manufac‑
t u r i n g and the pace w i l l havebeenstepped up again. I ’mremindedof
Douglas Adams’ excellent Hitch Hiker’s Guide to the Galaxy in which
he expounds a theory that if the true workings of the universe are
ever understood then it w i l l automatically mutate i n t o someth ing
more complex (there was a second theory that this has already hap‑
pened). I sometimes feel the same theory applies to Windows.

The Enterpr ise edition of Visual Basic is n o w shipped w i t h a
complete copy of Microsoft BackOffice, and there is direct support
for Transaction Server and Message Queue Server.Gone are the
days when somebody couldjust specialise in Visual Basic. You n o w
need to work much harder just to keep up. To work on a software
development project properly y o u need to be fami l ia r w i t h instal‑
la t ion issues, help fi l e creation, Windows inter face guidel ines
( i nc l ud i ng the pr inc ip les of feedback, forgiveness, and consis‑
tency), and so on. And of course, the second h a l f of the nineties
saw the rapid rise of the Internet. I would be surprisedif there are
m a n y developers out there who do not at least use it regularly, bu t
how many of y o u have studied the development issues surround‑
i ng it? The Internet is here to stay ( a t least unt i l i t , too, mutates),
and the world of e-commerce w i l l be the next boom area. To n y Bla i r
has urged the UK not to get left out in this arena, though I must say
I don’t think this w i l l happen in the long run. Most companies have
n o w wokenup to the potential that the In te rne t has to offer,and it’s
l ike ly they wi l l generally make a large investment in e-commerce
next year oncethe millennium-induced inertia starts to wear off.
This i s where y o u r nex t area o f t r a i n i n g should be. I’ve already
devoted a couple of columns th is year to WebClasses, and have a
few more Internet related articles in mind for next year.

The reasonI mentional l this is that I ’mconcernedthat somedevel‑
opers stil l seem to regard it asbeing some way off yet and therefore
not worth wor r y i ng about too much. Any such complacency is espe‑
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cially dangerous if you’re l ikely to be job h u n t i n g or, even worse, are
self-employed because you w i l l find yourself be ing unsuitable for an
increasing number of vacancies as the year progresses.

The next version of Visual Studio, and therefore Visual Basic,
is some way o f f yet so there is n o t h i n g to be gained by speculating
what specific features w i l l be present. It is worth mentioning, how‑
ever, that Microsof t has pub l i c l y stated that the nex t version ‑
which is codenamed Rainier ‐ is concerned wi th closer integrat ion
of Windows 2000, COM+, and SQL Server 7. There is v e r y l i t t le
development tak ing place r i g h t now that is specifically targeted at
Windows 2000, but i f y o u want to be ready f o r th is n e w plat form
then n o w is the time to start read ing up on i t .

Ca l lByName
One of the features introduced in to the latest release of Visual
Basic was the C a l 1 B y N a m e function. This function was fa i r l y h igh
on some people’s w ish l i s t , especially to those who came from a
Cl ipper background (a popular dBase compiler before Windows
rea l ly took off ) where they had already been used to a simi lar fea‑
ture. The purposeof this funct ion is to let you derive or supply at
runt ime the name of an Automation objectmethod or property, as
opposed to hard-coding a specific method or proper ty as is done
most of the time. This isn’ t something that you ’ l l need to do fo r
most projects bu t occasionally it can come in useful, for example
when y o u are interact ive ly test ing the funct ional i ty of anew com‑
ponent througha test harness application. It can also be v e r y use‑
f u l i f y o u are creating controls at runt ime or if you need to wr i te
pool managers for pre-created objects.

The syntax is defined as:
R e p l y = C a l l B y N a m e ( O b j e c t A s O b j e c t , _

P r o c e d u r e N a m e A s S t r i n g ,

C a l l T y p e A s v b C a l l T y p e , _
O p t i o n a l A r g u m e n t s ( ) A s V a r i a n t )

The firs t parameter simply relates to the object u p o n which you
want to act, while ProcedureName is a s t r i n g expression contain‑
i ng the name of the method or property that y o u are call ing. The
C a l l t y p e parameter denotes the kind of procedure that you are
ca l l i ng and it w i l l be expecting one of the predefined constant val‑
ues, which can b e v b G e t , v b L e t , v b S e t , o r v b M e t h o d . The fina l
parameter is a variant a r r a y that should contain the correct num‑
ber of parameters that would be expected for the actual procedure.
For example, y o u could alter the caption proper ty of acommand
button in two ways. The normal way would be:
C o m m a n d 1 . C a p t i o n = " P r e s s m e "

O r you could perform the same th ing b y using C a l 1 B y N a m e :

D im R e p l y A s V a r i a n t
R e p l y = Ca l lByName(Command1 , " C a p t i o n " , v b L e t , _

“ P r e s s m e " )

The value in the R e p l y variable depends upon what you have called.

51



V I S U A L B A S I C W O R K I N G H A R D T O K E E P U P

I n the case o f a v b L e t a s shown above there
won’t be a re t u r n value and soR e p l y wil l be
empty. However, if you were to invoke the
vbGe t fo rm instead, such as:
R e p l y = Ca l lByName (Command l , _

" C a p t i o n " , v b G e t )

then you wi l l find R e p l y populated with the
str ing that was returned f rom the C a p t i o n

property, in this case ‘Pressme’.
Because the invocationof Ca l 1ByName doesn’tsupport the cosy

type checking that we normally find wi th early bindingagainst type
libraries, i t ’s very easy to providean incorrect propertynameor an
incorrect l ist of parameters. Therefore, it ’s very important to pro‑
vide an error handler. It is safer to declare the reply variable as a
variant data type so that an y k i ndof reply can be accepted without
causing a type mismatch, but care should be exercised in the pro‑
vision of parameters.

TheCal1ByName function isn’t something that you're going to use
every day, but it can be very useful at times. However, apart f rom the
fact that it’s somuch easier to make a mistake than an early bound
call, you needto beaware that there is a performancehit. Late bound
calls areabi tslower becauseof theextrawork that is required to nav‑
igatethedata structuresof the underlyingCOMobjects, but c a l lB y ‑
N a n e is slightly slower still. Fora single invocationa user isn’t really
likely to notice,but beware if you’re intendingto callan iterativeloop
because the delay wi l l bemagnified.

More Sheridan products...
I’ve recent ly taken a look at the new CodeAssist product f r om
Sheridan. This u t i l i t y is concerned wi th generat ing database
access code from a source template. The measurement of how
‘good’ a pieceof code is largely depends upon the viewpoint of the
individual soI won’t offer toomuch opinion other than to observe
that the code that was produced whenI tr ied it seemed fine.
Because the overall concept is basedaround templates, you caneas‑
i l y change the layout in whatever way suits you. The template lan‑
guage also includesa good selection of macros that get resolvedat
code-generation time. Forexample, if you areencapsulating a table
into a Visual Basic class module, then three lines of macro code
wi l l generate an enumeration of each field into pairs of property
Get/Let procedures.

I know of several software development companies that have
produced their own in-house version of a tool such as this, and to
behonest I very nearly did the same thingmysel f a couple of years
back when I was producinga set of middle-tier componentsfor a
large database. Because of the flex ib i l i ty o f be ing able to modi fy
the template code - or even create new templates entirely ‐ 1would
imagine that this tool could be of use to a lot of development com‑
panies, small and large.

To use the tool it is first necessary to connect to a database, and
then to choosea table or a data view.Once the requireddata elements
have been chosen the resulting definition is stored in a Data Object,
which then forms the basis for the subsequent code-generation oper‑
ation.This two-stage approachcanbe useful if youare lookingat con‑
current ly creat ing code for two different languages, for example
Visual Basic and ASP.

The supplied templates cover themaindata sourcessuch.as ADO,
RDO,DAO, and VBSQL. There is also support for wr i t i ng Internet‑
based components (ISAPIandASP), andevenMicrosoftTransaction
Server is supported. And there is some support for Delphi andC++.
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Dim RSa r e
BL.ASP Fem for input for aStn |
Ad, ASP Form fr Input for aTat
Dg SOL DELETE
bg SOL INSERT

‘Use v i t h SOL
‘ E x p e c t s S t o r e d P r o c e d u r e Based D a t a O b j e c t
‘ Tem p l a t e R e q u i r e s p r e - c r e a t e d a d o C o n n e c t i o n O b j e c t

B sav seuect ntef] ‘ C r e a t e d b y - <USER Manes
Df SOL UPDATE

PS.Ac t i v eConnec t i o n = adoConn
RS .Open sSQL, , , , a d O p e n S t a t i c

CAPTIONS :</B> <¥ = RS("¥SP_RSL

Figure 1- Sheridan's CodeAssist

As with other Sheridanproducts there is no printed documentation,
but the quality of the online help makes up for this. There is also a
goodonline tutorial toget you upand running.The product retailsat
£215, and is available from the main UK software resellers. Ademo
version is downloadable from http://www.contemporary.co.uk.

Last year I reviewed the ActiveToolBars product, also by Sheri‑
dan. I'd just l ike to follow that up by report ing that a new version is
available, ActiveToolBars Plus, which also provides emulation for
Office 2000 menus. This includes the optional auto-hiding of infre‑
quently used menu items, sliding/unfolding menus,and end-user
customisation. Furthermore, there is a new feature called
ActiveTabs, which is an alternative to the tab controls already pro‑
vided by VisualBasic.Fromwhat I could see it offerseverything that
the Microsoft Tabbed DialogControl does, but it also contains a few
visual features that tie in with some of the latest interface doodads
to be found in Windows 2000/Office 2000. Specifically, the Microsoft
control offers only two display styles, whereas the Sheridan tool
offers four styles. And it is possible to place controls within a com‑
mon area so that they are visible regardless of which tab page is
actually beingdisplayed. The review copy that I was sent contained
version 2.0, althoughversion 2.01 is available at the time of wr i t i ng
from the Sheridanwebsite at Attp://www.shersoft.com.The ful l prod‑
uct costs £149, whereas the upgrade cost is £59. My thanks to Con‑
temporary for the review copies.

A bug-free rollover
And so all that remains is for me to wish you al l a happy Christmas
anda bug-free rollover. I 'dalso liketo take this opportunity to remind
you that I ' dwelcome requests for specific topics to write about. Some
of you email me with Visual Basic questions, which I ’mhappy to
answer whenI can, but I apologise for the odd occasion whenI just
haven't had the time - the Y2K problem has kept me very busy this
year too. See you on the other side! a

JonPerkins isafreelance VisualBasicdeveloper andaMicrosoft
CertifiedSolutionDeveloper.He is a contributing author of Advanced
Microsoft VisualBasicby TheMandelbrotSet,publishedbyMicrosoft
Press. Contact h imat www.jonperkins.com.
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SS \ to squeeze every last penny out ofMii every last product. Which means
* (acking-up maintenance fees

and veclassifying licenses. Asa
vesult, DBAs may appear frantic

and vesort to extreme
measures to vaise the
necessary funds,

Disorientation, When a software conglomerate starts talking, ig?bn Sg
"scale economies” and “operating synergies? layoffs aren't far
behind. Customer service quickly deteviovates leaving customers

in a state of confusion with no obvious place to turn.

Stop Productivity Deficiency Syndvome. Work with a database
tools vendor that puts your interests fi r s t , Unlike the
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the future of database tools. Upon
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database tools and our customers. Ss Embarcadero
Get all the details and free demo Europe

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

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

We work closely with our Clients, understand their requirements and
provide them with the people whose skills are critical to their future

S e l e c t i o n  L i m i t e d success, significantlycontributing to the successfulbuildingof their teams.

For more jobs & information http://www.opus-itrecruit.co.uk
We are currently seeking Software Engineers and Project Managers, Team Leaders and Junior

Programmers with skills inany ofC,C++, Java, Visual Basic, OO, Windows NT, UNIX and ECommerce expertise for
clients in the Home Counties, London, the South East and Midlands. Below is a small selection of our latest vacancies.

C++ Software Engineers
Bracknell to £ 5 0 , 0 0 0
Take hese! for complete software development and build application sofware
components. Ideally 2 years experience of Visual C++ and some STL or Corba advantageous,
with good liaison skills
C Programmers- al l levels
Oxfordshire £17,000 - £35,000
A graduate or experienced programmer, use your strong Cskills to work on developing software
for this oward-winning company. One or more of UNIX, x86 Assembler, OS/2 device drivers,
Lotus Notes, Win 32, SDK, NIMs for Novell

C Programmer- Interactive TV
London £17,000 - £25,000
Games Programmer with strong C Skills and enthusiosm required for this exciting company
providing software services to the TV industry. A brilliant opportunity to develop your career.
Some C++/OO/Java preferred,
Project Manager - Data Warehousing
Milton Keynes t o £ 4 0 , 0 0 0
Several years Software Development in a Windows Environment, proven Project Management
experience, MSProject Skills and an organised, methodical approach you will enjoy working
under pressure ond have o ‘hands-on’ approach. Experience of Client/Server would be o
distinct advantage.

Cal l Us F o r You r Bes t Ca ree r M o v e Yet.
OPUS Selection Ltd, POBox 1574, Warwick, CV34 42F

Tel: 01926 411155 Fax: 01926 411166 Email:mail@opus-ITrecruit.co.uk
C++/Windows Powerbuilder

Welwyn Garden City ‐ £20,000 to £40,000 + benefits + stock options

Our client is at the forefront of the multimedia revolution, a world leader in interactive television technology poised
to take the UK and Europe by storm. They are now undertaking a massive phase of expansion to enable them to
offer video-on-demand, home shopping & banking, internet, education and entertainment services to a viewing
population expected to number millions.

Working within a small and talented team, you will be responsible for the development of the technical platform
which delivers the on-demand streaming service. You must be educated to degree level, with solid experience of

low level development. Ideally you will know UNIX, together with device driver or protocol experience (MPEG, SCSI,
SNMP, ATM, TCP/IP, PPP etc.).

For more information about these outstanding opportunities, please contact Mary Hirst on 01923 224481.
Alternatively please Email, fax or write to her at the address below.

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

For far sighted IT professionals

Outstanding new career opportunities in :

Web Development
Consultancy
Presales
Training

netObjectives Ltd., PO Box 2741, Reading RG! 8XW. Tel: 01252 727799
contact@netobjectives.co.uk
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C A R E E R S  &  C O N T R A C T S
EXE b r i n g s y o u t h e c r e a m o f v a c a n c i e s i n t h e d e v e l o p m e n t a n d p r o g r a m m i n g b u s i n e s s .

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

Whether you're a software developer,
pre-sales consultant, systems administrator
or technical architect, we believe that
mapping ou t the best strategic move on
your career path can be a complicated
task. With so many conflicting factors and
influences it’s reassuring to find a
technical recruitment consultancy that
appreciates a considered move, one which
isstimulating to you and benefical to the
company, isall important to success.

Whatever your reason for change ‑
challenge, growth, opportunity,
technology or reward - we'll understand,
advise, support and guide you towards
the right organisation, for the right
reasons. We're confident your next move
will be exactly what you had in mind and
not just another vacancy filled.

After all, it’s your move.

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

CONNECTIONS
r e c r u i t i n g success

for UK IT jobs

www.jobsdomain.co.uk

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

IT Trainers, &Computer Field
Service Engineers.

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone: Vincent Atherton on Leeds
(0113) 250 4560

email: airedale@btconnect.com
or write to:

AIREDALE RECRUITMENT
Realtex House, Micklefield Lane,

Rawdon, Leeds LS19 6AX

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

F o r m o r e i n f o r m a t i o n contact A n n a Th re l f a l l 020 7970 6545 Fax : 020 7970 6741 Em annat@exe.co.uk

City $50-100,000 Package

For further information, contact Roger George, quoting reference CPEM278, on 020 7422 9200.
Alternatively, send your CVto McGregor Boyall, 114 Middlesex Street, London E1 7JH.

Fax: 020 7247 7475. Email: mdemacque@mcgregor-boyall.com

mcgregor-boyall
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Editor
For over fif teen years, EXE has been the first po in t of reference for
the software development communi ty. We n ow need a new Editor to
take up the mantle from David Mery, who leaves us in the New Year
af ter over five years service.

Reporting to the Publisher, you wi l l be responsible for:
al l of the magazine's and EXEOnLine’s editorial content
ident i fy ing and commissioning appropriate freelance contr ibutors
managing a team of two
the financial management of your department
and - wi th the Publisher - for the overall editorial direction.

You wi l l have at least three of the fol lowing:
e adetai led understanding and breadth of knowledge concerning

software development
e acommunicable enthusiasm for the subject
e as t rong track record in IT journalism
e demonstrable management skills, including cost control

We are wil l ing to look at applications from good candidates who may
wish to or need to spend a proportion of the month working from home.

A generous salary and benefits is on offer to the r ight candidate.

Please reply in confidence to the Publisher, James Bennett,
enclosing a current CV, current salary details and a brief covering
note explaining why you feel you are the Editor-in-waiting and how
you migh t take EXE forward in the coming years.

Email: jamesb@exe.co.uk

Mail: James Bennett
EXE
Centaur Communications Ltd
St Giles House
50Poland Street
London
W1V 4AX



P l e a s e
D I R E C T O R Y

c a l l A n n a T h r e l f a l l o n 020 7970 6545 fo r d e t a i l s

ACTIVEX / JAVA
COMPONENTS

ComponentSource
30Greyfriars Road
Reading, Berks RG1 1PE
Tel: +44 (0)118958 1111
Fax: +44 (0)118958 9999
sales@componentsource.com
info@componentsource.com
www.componentsource.com
Over 1500components canbedownloaded
instantly,24/7, via the Website. Free
technicalsupportandcustomer services
availableon08005 8 1 1 1 1(UK) or 1800 535
661(Rep. OfIreland).
ProtoView UK L t d
CPL House, IvyArch Road,
Worthing, West Sussex BN14 8BX
Tel:01903 538058 Fax:01903538068
more.info@protoview.co.uk
www.protoview.co.uk
ProtoViewUKoffers alargeselection of
quality feature richActiveX andJavaBean
components.

APPLICATION
INTEGRATION

Frontec AMT UK
Unit2,Wallbrook Business Centre
Green La,Hounslow,MiddxTW46NW
Tel: 0181 814 4700 Fax: 0181570 6760
info@frontec-uk.com
www.frontec.com
Crossplatform intelligent messaging
solutions for application integrationand
e-commerce. Fullcapabilities for the
World Wide Web, EDI, SAP R/3,RDBMS,
IBMMQ Series, VANs.

CD REPLICATION
RIDGEWAY PRESS
13Horseshoe Park, Pangbourne,
Berkshire, RGB 7JW
Tel: 0118 984 5331Fax: 0118 984 5186
E-Mail: info@ridgewaypress.co.uk
Shortrunduplication with ondisk printing
upto full colour. Norun too short. No
deadline too tight. Immediatequotes.
Available withjewel cases andtray cards
digitallyprintedin fullcolour. Paperor
PVCsleeves. Printedmailers.

DEVELOPMENT TOOLS

ions, RuscombeBusiness Pk
Twyford, Berks RG109NN
Tel: 0118 9320022 Fax: 0118 9320017
Customer Services:0800 454065
www.inprise.co.uk
Inpriseis the leading provider of
development solutions fromdesktop to
enterprise level. Inprise’saward-winning
tools are supportedbyanetwork of VARs,
partnersandresellers in the UK.
Continuus Software
Bracknell Beeches,Old Bracknell
Lane, Bracknell, Berkshire RG127BW
‘Tel:01344-788100 Fax:01344-788111
ukadmin@continuus.co.uk
Continuushas the leadingenterprise and
InternetChangeandConfiguration
Managementsolutions for companies
withcomplex developmentenvironments.
CYRANO (UK)Limited
DevonHouse, Park Street
Slough, Berkshire SL11PX
Tel: 01753 516500
Fax:01753 516441
khall@cyrano.com
www.cyrano.com
Leadingdeveloper of automatedsoftware
quality tools for financial,
telecommunica-tions, government,
utilities andothermarkets.Morethan 1800
customers worldwide.
GigaSoft Inc
696 Lantana, K e l l e r ,TX76248, USA
Tel: 001817 4318470
Fax:0018174319860
Email: info@gigasoft.com
www.gigasoft.com
Graphing|Chartingfunctionality forall
versions of VB, Delphi,VC Builder,and
others. Downloadademoor evaluation
editionat our website.
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Intasoft Ltd
Tresco House, 153Sweetbrier Lane
Exeter EX13DG
Tel:01392 217670
Fax:01392 437877
sales@intasoft.co.uk
Intasoftisthesupplierofthepopular
configurationmanagementtoolAliChange.
Ourproduct is backedbyhighquality
support, trainingandconsultancyservices.
Popkin Software & Systems
StAlbans House, Portland St
Leamington,Warks, CV32 5EZ
Tel: 01926 450858 Fax: 01926 311833
sales@popkin.com
www.popkin.com
PopkinSoftware&Systems is the
manufacturerand vendor ofSystem
Architect, the market leadingsuite of
Analysis &DesignModellingtools.
Programming R rch L t d
Glenbrook House, 1/11Molesey Rd
Hersham, Surrey KT124RJ
Tel: 01932 888080 Fax:01932 888081
ContactMrJohn Heathcote
ProgrammingResearchLtd(PR:QA)
providearangeofproductsandservices
for improving theefficiency,productivity
andquality ofsoftwaredevelopment in C,
C++ andFortran.
QBS Software Ltd
11Barley Mow Passage
Chiswick LondonW44PH
Tel:01819568000
Fax:0181956 8010
orders@qbss.co.uk
www.qbss.com
Vast rangeof developmentproducts: Next
Day delivery; 90days free support; account
customers welcome.
SELECT SoftwareTools pic
Westmoreland House,80-86 Bath Rd
Cheltenham Glos GL537JT
Tel:01242 229700
Fax:01242 229706
marketinginformation@selectst.com
www.selectst.com
SELECT SoftwareToolsprovidesa
business-drivensolutionto companies
adoptingcomponent-baseddevelopment.
Through itsmarket-leadingproductsand
services, SELECTenables themodelling,
management andassembly ofenterprise‑
classapplications fromcomponents.
Superbase Developers Plc
14Regent St,Cambridge CB2 1DB
Tel: 0 1 1 8944 8962 F a x :0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2providesapowerful
development environment for data based
applications with modernfeatures and
graphical2-way development tools
includingsource code generation.
System Science
1-6 Bradley's Close, White Lion St
London N19PN
Tel: 0171833 1022 Fax:0171837 6411
www.SystemScience.co.uk
Sales@SystemScience.co.uk
The UKSpecialistforallSoftware
Developmenttools, representativesof
Pervasive(Btrieve), InstallShield,RoboHelp
andmany moreUSvendors.

provides anintegratedcollectionofsource
codeanalysis,browsing, navigation,
comprehension,editing,build,and
configurationmanagement tools for C,C++,
FORTRAN,Java, andCORBA IDL
developerson WindowsandUNIX.
VBxtras
1905Powers Ferry Road Ste 100
Atlanta, GA 30339 USA
‘Tel:770-952-6356 Fax:770-952-6388
www.vbxtras.com
TheVBxtras CatalogisThe Ultimate Source
ofToolsandInformationfor theVisualBasic
DeveloperWorldwide. Visit the VBxtras Web

sitetoget the latestVBin foortodownload&
buy VBtools instantlyoff our ESDWebsite
VBxtras has a30-day money back guarantee

and the lowestprices anywhere!
ZAC CATALOGS
www.InstantSoftware.com
Hugeselectionof visual and internet
development tools! Complete technical
information, downloadable demos, on-line
orderingandinstant on-linedelivery. 30
daymoney-back guarantee.

FORTRAN AND C++
Salford Software Ltd
Adelphi House,Adelphi Street,
Salford M36EN
Tel:0161 834 2454 Fax:0161834 2148
Sales@salford-software.com
www.salford.co.uk
FREEFortranandC++ compilers with
unique CHECKMATEswitchablerun-time
diagnostics. Callor emailfor details.

PeterboroughTechnical
Communication
8Whitewater, Peterborough PE26FB
Tel: 01733 237037
Lo-call 0345 419470
Fax:01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creationofmanuals andon-screenhelp
systems. Pleasec a l lore-mailfor our free
informationpack.

LIBRARIES
Winter! Software Inc.
69Beddington Ave. Nepean,
Ontario, Canada K2J3N4
Tel:0016138256271
Fax:001613 825 5521
sales@wintertree-software.com
www.wintertree-software.com
Spellingcheckerandthesaurus
components for C/C++, MFC, Visual
Basic, or Delphiapplications.

MFC LIBRARIES
Hypercube, Inc.
Los Angeles, CA, USA
Tel: +1310 5592354
Fax:+13105592357
harlan@hcube.com
www.hcube.com
MFCExtensionLibraries.HyperView++.
VBA-likeembeddable forms environment.
HyperDraw++: VISIO-likediagramming |
drawing. Freedemos on www.hcube.com.
Buy directandsave.

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR96BB
‘Tel: 01816817701 Fax:01816817702
Contact: www.openlink.co.uk
OpenLink Software isanindustry-leading
developer anddeployerof secure, high
performancedatabase connectivity
technology, independent operating
system, networkprotocolandunderlying
databaseengine.

PUBLISHING
Dig i ta l Press
Butterworth-Heinemann,LinacreHse,
dordan Hill,Oxford OX28DP
Contact: Sophie Foster,

er
Tel: 01865 314456 Fax:01865 314572
www.bh.com
sophie.foster@repp.co.uk
LeadingPublisherofbooks forprofessional
programmersandsoftwareengineers.
DigitalPresspublishes high-quality, leading
edgebooksontopicssuchasMicrosoft
Exchange,WindowsNTServer, Intranet
Development,MicrosoftSQLServer, Open
VMS,X-WindowSystems, UNIX,Linux,
LotusNotes, WebServers.

Prentice Hal l Europe
Campus400, MarylandsAvenue
HemelHempstead, Herts, HP27EZ
Contact: Customer Services

Tel: 01442 881891 Fax: 01442 882288
ibd_orders@prenhall.co.uk
Weare thepublisher ofbooksandCD‑
basedtraining materials in allareas of
computing -anddistributeleadingimprints
suchas QUE and SAMS.

RECRUITMENT
LeadPeople Limited
Newstead House, 107 Eastfield Road
Peterborough PE14AU
Tel: 01733 315510 Fax:01733 314857
emi idmin@LeadPeople.com
www.LeadPeople.com
LT. Recruitmentspecialists covering
LondonCity, UKandIreland.

SECURITY PRODUCTS
Aladdin Knowledge
Systems UK Ltd
2-3 Fairacres Industrial Estate,
Dedworth Road, Windsor,
Berks SL44LE
Te l ; +44 (0)1753
Fax: +44 (0)1753,
Email:sales@aldn.co.uk
Web: www.eAladdin.com
Aladdin is the global leader in securing
digital content, fromapplications software
to Internetuse andaccess. Aladdin's
products includeHASP,Hardlock,
Priviledge,eSafe andeToken
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 andmanufacture
of computersecurityproducts. Anchol,
LureBooster,Deadlock(Dongles)and
C.LA.M.P Alarms
Data Encryption Systems Ltd
Silver Street House,
Silver St,Taunton, SomersetTA13DL
Contact PaulineOrrells
Tel:01823 352357 Fax:01823 352358
www.des.co.uk sales@des.co.uk
DESmanufacturessoftwaresecurity
productsdevelopedasasolution to
software piracy andtheft
RainbowTechnologies Ltd
4The Forum, Hanworth Lane
Chertsey, Surrey KT169JX
Tel: 01932 579200 Fax:01932 570743
sales@uk.rainbow.com
Only Rainbowdelivers leadingedge
technology andISOcertifiedquality for
softwareprotection and license
‘management.
Sheriff Software
Acudata Limited,Clarendon House
Shenley Road, Borehamwood
Hertfordshire,WD6 1AG
Tel: 0181905 2552
Fax:01819598583
sales@sheriff-software.com
www.sheriff-software.com
The SheriffSDK provides secureand
flexiblecopy protection without the need
fordonglesor royaltypayments. Includes
classes anddemos for VisualC++, Visual
Basic, VisualFoxProandDelphi.
Softlok International
Softlok House, 14Bark Street East
Bolton BL12BQ
Tel: 01204 436000 Fax:01204 436025
sales@softlok.com
www.softlok.com
Establishedin 1967, Softlok specialisein
softwareprotection, web site
authentication&secure intranetaccess.
Superbase Developers Pic
14Regent St, Cambridge CB2 1DB
Tel: 0 1 1 8944 8962 Fax:0 1 1 89540760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2 offerspowerfuldata
encryptionandanRSA encryption library
with user-definablekey lengths andbuilt-in
emailsupport forsecurecommunications
anddata management.

TRAINING
BrooksAssociates
Bismore, Gloucestershire GL67DG

Fax:+44 (0)1452770078
Email: bbrooks@cix.co.uk
Contact: Bob Brooks
Worldclass training forDelphi
professionals.
CRaG Systems
178 Bath Road, Thatcham,
Berks RG183HJ
Tel:01635 873670 Fax:01635 868557
exe@cragsystems.co.uk
www.cragsystem.co.uk
CRaGSystems provides training and
consultancy forboth Object Orientedand
Structured Analysis andDesignofeither
businessor real-timesystems. Object
Orientedtechniques follow the Unified
‘ModelingLanguage(UML)andStructured
techniques the Yourdon methodwith
Ward-Mellor real-timeextensions.
Database Programmers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick, Stroud, GL66QQ
Contact Christine Shakespe:
Tel: 01452 814 303 Fax:01452 81
100710.303@compuserve.com
www.dp-retreat.com
DPRisaTraining, Consultingand
DevelopmentCompany offering
scheduled, customised, 1-2-1, on-site
education.Allourcourses are basedon
practical, hands-onexercises andweaim
tote achprogrammers to develop
databaseapplications in Delphi, Visual
Basic,Access, ClipperandVO.

LearningTree International Ltd
Mole Business Park
Leatherhead, Surrey KT22 7AD
Contact Jan Mott

1372364600 Fax:01372364611
uksales@learningtree.com
www.learningtree.com
Trainingfor IT Professionals,Totally
integrated trainingsolutions fromthe
worids finestdependent trainingcompany.
QA Training
Part of QA Group Ltd,Cecily Hill
Castle, Cirencester, Glos GL72EF
Tel: 0870 90 600 90 Fax: 0870 90 600 80

sponsecentre@
ing.com

www.qatraining.com
The UK'sNo1Trainingprovider for technical
and professionalskills training. Unrivalled
experience and knowledgein the software
developer arena withlecturesrenownedand
respectedwithin themarketplace.
The Object People Limited
Epsilon House,
Chilworth Science Pk
Southampton,SO167NS
Tel: 01703 769996 Fax:01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object Peoplehaveaworld-wide
reputationinassistingclients adopt and
makesuccessfulprogress with object
technology.
The Windows Developer
Training Specialists
Synaptix Ltd, 160AztecWest,
Almondsbury, Bristol BS324TU
Contact: Colin Wilson
Tel: 01454 851563 Fax:01454 414331
Email:colwilson@compuserve.com
KimCrouse-Wilson isperhaps America's
premier Win32 API expert trainer, now in
the UK. For thebest training for C
programmers, or C++programmers who
needmoreGUIthan MFCcanoffer,
there's nobetter numberto call.
Valtech L t d
Corinthian House, St Giles Circus,
279Tottenham Court Rd
London W1P SAA
Tel: +44 (0) 171307 2300
Fax: +44 (0) 171307 2301
Web : http://www.valtech.com
training@valtech.com
Valtech isaninternationaltraining and
consultinggroup offeringa wide rangeof
courses, to transfer theexpertise to
develop new multi-tiersystems. Valtech
hast r a i n e d5000 people throughoutEurope
in 1997,andis recognizedastheEuropean
leader in Object Technology Transfer.
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Microsoft I n t e r n e t Explorer

F o r a
comprehensive
arch ive o f
EXE's technical
features.. .

= Jace 99
JaCC 99 - t h e sof tware developer 's conference
ACCU (the Association of C and C++ Users) and EXE have put together a u n i q u e
conference for all Java, C and C + + developers ove r four days at the world-famous
Oxford Union, featuring exper t speakers including Jim Coplien, Kevlin H e n n e y,
Barbara Moo, Andy Koenig, Nigel Warren and Bertrand Meye r. Preferential rates a r e
available for EXE subscribers and ACCU members.
Check the schedule at the link below for the latest updates ( two new s e s s i o n s on
Wednesday: Solaris Technology and COM as a better C++, COM+/MTS as a better
COM; and a swap of s e s s i o n s between Friday and Saturday).
> Full con fe rence details

= Latest news
Visualising CA
& repor t from the CA World conference.
O r c h e s t r a t i n g a n embedded revo lu t ion?
Embedded Solutions Ltd (ESL), a spin-off j o in t venture with Oxford Un ive rs i t y, was
set up to develop and exploit Handel-C, a radical approach to co-design.
> More news

=a Techniques

WebClasses - e x t r a t u i t i o n
Jon Perkins continues his coverage of the WebClass technology introduced in Visual
Basic 6.0.

[ >  Te c h n i q u e s
9 \

WebClasses - e x t r a t u i t i o n | EXE
Jon Perkins continues his coverage of the WebClass technology introduced in Visual eh eet |
Basic 6.0. “ }
Techniques - July 1999 ier |

tz > More articles... fl .
| Subscribe on-line

T e c h n i q u e s
publications o f Centaur Commun i ca t i ons Ltd

ley? R e a d th is firs t ! Read our p r i v a c y s t a t e m e n t .greymatter
FREE - W i n a c o p y o f Ac t i veX Componen t Suite

Techniques - July 1999

WebClasses - extra tu i t ion
Jon Perkins continues his coverage of the WebClass
technology introduced in Visual Basic 6.0.

Last monthI discussed the basics of WebClass technology, notably the
simple Request/Response model that facilitates the p a s s i n g of
information from client to server and back. This month I am expanding
the topic to provide deeper coverage of this same issue , and to explain
how a web-based application can reta in state information. As before, 1
will be including fundamental web-development i ssues because there are
still many developers who have y e t to make this step into the brave
new world of the Internet.

. 1 S n ' t  i t
about t i m e
y o u discovered
EXE OnLine?Sending client data to t h e s e r v e r

Web pages are, more often than no t , a one-way flow of data. The user
requests a specific page, for which a nav iga t ion request is passed to
the server, and then the next page is sent back down. Somet imes,
howeve r, t he user needs to send data up to the server, for example to

Z send in registration details for anewly purchased software product. This
= ‐ is implemented by sett ing a section of the HTML page with form tags,

specifically <FORM> and </FORM>
Subscribe
today! Within this defined r e g i o n exist individual i tems such as text boxes, radio

bu t tons , check boxes, and so on. Tw o standard components that are
. cabin, also used are a Submit button and a Reset button. The Submit button

mstieaload sends the data that has been entered into the form up to a previously
determined URL, while the Reset but ton initialises the values of each
control within the form r e g i o n . A single HTML page can conta in multiple
forms, but each separate form will need to have its own Submit button.

ERESAONLINE
h t t p : / / w w w. e x e . c o . u k

T h e frm t a n c t h e m e a l w a c h a v e 3 c o u n i o n f narametere t h a t rth



C T R L - B R E A K

Sewage, lies,and Xenophobia
ou can't have failed to notice that the French have been in the news a
lot lately. If they're not burning our lorries or banning our beef, they're

feeding their cattle on the Collected Sayings of HunterRubbish, erm, sorry,
| mean sewage. Makes you wonder what else they're up to across La
Manche.Well, wonder no longer, for we have
uncovered irrefutable, if entirely fictional, evi‑
dence that the French are feeding their com‑
puters... Cobol. Zut alors!

Yes, it's true. While we have taken steps to
ensure that our compilers are fed with only the
purest |SO-compl iant C++, properly super ‑
vised and constantly monitored to detect even
the earliest signs of Bugs, Slowdowns, and Exceptions
(BSE), o u r Continental Friends have been l e t t i n g their
machines feast on 20-year old mainframe excrement that was practi‑
cally septic the moment it spewed out of the terminal. They've been mix‑
ing it with assembler, Logo, and various scrag-end macro languages,
and feeding it back to the very engines of business that their own pub‑
lic uses. British users, some of whom have been runningFrench code
for years, are horrified.

Well, it had to ha
| well on the way to our goal of proving that all the ‘bad’ things soft‑

ware developers habitually consume are actually good for you. Not
content with fixing the reputation of chocolate,we can now reveal that caf‑
feine ‐found principally in Jolt cola and that other drink... what's it called?
Oh, yes. Coffee ‐-makes you smarter!

You see, up there in your hippocampus - that’s the bit of the brain that
Einstein had a particularly large specimen of - you have dendritic cells.
These cells respond to a heavy caffeine load by growing up to a third big‑
ger, allowing them to make many more connections than they otherwise
would be able to. Since the hippocampus plays an important role in both
memoryand general intelligence, the net effect of this seems to be to
make the subject cleverer. Cool, huh?Of course, this effect only lasts for

Sleight of policy
hosewacky Government ministers are at it again. Not content with issu‑
ing stern warnings about the failure of UK business to take advantage

of e-commerce, the Chancellor, Gordon ‘Prudent and Sensible’ Brown, has
been telling the great British public ‐that's you and me- o f f for not enough
of us being connected to the Net.Apparently, we should all be surfing for
Britain, and to make sure that those who can't afford brand spanking new
PCs will be able to do just that, Our Gordon is going to allow 100,000 fam‑
ilies to rent ‐yes, rent ‐a second-hand model for just £5 amonth. Now, this
i sa good deal even for a Pentium 90, but i si t really going t op e r s u a d eThe
Man on the Clapham Om n i b u sto buy all his shopping online? Methinks not.

What Gordon and chums should be doing is encouraging and ‐ heavens
forfend, subsidising ‐ the developmentof alternative access methods like
Net-on-TV and cheap broadband connections (are you listening, Mr Val‑
lance?), so that people can use amedium they're already comfortable with

E XE d e c e m b e r 1 9 9 9

‘If I'd known there was Cobol in this stuff, I'd have started buying Dan‑
ish long ago,’ said RandomJ. Programmer, Head of IT at amajor UK bank
which we can't name because this is all fictional ( lawyers take note) .
‘Thanks to Bjarne Stroustrup, they feed their compilers only on the best

STL and ISO-approved source.’
Some people believe that buying processed, homogenised,

off-the-shelf code is the problem.
‘I 've been tel l ing them for years ‐ you don' t

know what goes into any of this stuff. Now, if you
buy only fresh, organic GPL code, you can see
what you're get t ing. And you have Uncle RMS's
personal guarantee of quality. It’s al l about self‑
sufficiency, man,’ said Neil, a 45 year-old hacker
and hippie who bears no resemblance whatsoever

to Nigel Planer, yesterday.
Meanwhile, still others have been criticising our reporting style.
‘Pathetic. It's just offensive racial and political stereotyping,’ said Mr

G.Whinger, 33, of Islington. ‘You're having a go at the French, at Open
Source, not to mention Dr Rubbish. Besides which, everyone knows all
French software is written in Lisp.’

pen
awhile, so to get the true benefit you need to
consume large amounts of caffeine on a reg‑
ular basis. Which is not a problem for your
average software developer.

This l e a d sto all kinds of interesting ideas.
Since smarter developers are generally better developers, you can sell the
idea of buying large vats of Jolt to your bosses on the grounds of improved
productivity and less bugs in your code. Which means you get free Jolt. Or
coffee, if you insist.

So far, the phenomenon has only been demonstrated in rat brains, but
boffins reckon the effect will work in humans aswell. Weheartily recom‑
mend that you do try this at home.

and that it doesn't break the bank to get
decent streaming video, which everyone
knowsist h ekiller app just waiting to hap‑
pen.This will push up salaries for Web developers no end, being AGood
Thing for the readers of this august journal.

Of course, you have to remember that this is all happening in the land
that wants to pass legislation to allow the Police and Security Services to
monitor your email andWeb traffic without the need for messy things like,
say, a court order, or indeed any oversight at all. And the land that wants to
send p e o p l eto prison for not possessing decryption k e y sto encrypted data
that happens to be in your possess ion ; remember, it's up to you to prove
that you don't have the key, not u pt othe P o l i c et o prove that you do, and i f
you can't... then refer back to our CtrlBrk Jai/bird Special (July 1999) for
more details. Forewarned is forearmed, as they say.
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[erL - B R E A K ...The all new adventures of Verity Stob

Gave canem
The Editor commissioned Ms Stob to wr i te a piece about AIBO, Sony ’s n e w robot dog. A

strange choice: unlike the other journalists assigned th is task, Ver i ty S tob is no ta

‘doggy’ person.

‘A least it won’t make a mess on the carpet,’ I laughed, as I caught
my first glimpse of /Ed: Inserty o u r choice of Cutesy Doggy Name

here. I ’mdamned if I ’mgoing togive it o n e - VS]___ struggling to take
its first trembling steps across the kitchen floor. I should explain that
____ is no ord ina ry dog, but is in fact the creation of the ingenious
Japanese: this is their latest follow-up to the electronic egg th ing that
dies and the screensaver w i th the small sheep that p e e s . _ _ is an
AIBO, so-named because ‘AIBO’ is the Japanese word for (Select one:a)
poodle b) pooch c)flat battery d) gull ible round-eyes ‐ VS].

‘Oh, and isn’t ___ sweet!’ I chuckled as it knocked over the fliptop
b in for the th i rd t ime, amusingly scattering rotten food a l l over the
floor. ‘I do so wish I could take it home.’ Think of the money, Verity.

‘I’ve got some good news for you,’ said Charles, the impulsive,
charming and sl ight ly eccentric early-technology-adopting owner,
who is cer ta in ly n o t h i n g to do w i t h the PR company, oh no. ‘ I ’m
going on a business t r i p for a few days, and I need someone to dog‑
sit for me.’

‘ B u t surely if y o u are going away, i t would make more sense to
switch the mutt off?’ I riposted sweetly.

‘ I f I did that y o u would have some di fficu l ty w r i t i n g a fluffy and
light-hearted yet serious article about , he quipped l ight ly. ‘Any‑
way, I ’ m not real ly going away - I’ve got too much organising to do.
I ’ve got lots of whimsical adventures and spontaneous Michael
Palin-style meetings booked up for you. An interview w i th Roy Hat‑
tersley and Buster on Wednesday, and in the afternoon we’ l l meet
the m a n who used to be backup voice of K9 in Dr Who. A heart‑
warming appearance at the Battersea Dogs’ Home on Thursday wi th
ITN’sCute Animal correspondent doing a semi-serious piece to cam‑
era c l i m a x i n g w i th the solemnly intoned words “ the difference is
that____ is here fo r a visit. The other dogs here are forever, victims
of human wickedness. Unless you help.” And a guest appearance on
the Jerry Springer Pet Special (subject: My dog loves its o w n vomi t )
on Monday.’

‘What about the techie side?’ I asked. ‘Can I cover some more tech‑
nicaldetails? After a l l this is supposed to be for a programmers’ mag‑
azine.’

Charles charming smile dropped faster than average data through‑
put ona free ISP. ‘You’d do muchbetter to stick to what it says on the
handout datasheet, Miss Stob. You’l l find everyth ing y o u need to
know there.”

e e e

At the heart of ___ is some sort of computer processor, powered
by e lec t r i c i t y. Unlike most other dogs, i t s eyes are LEDs, i t sees
through his nose and i t stores i ts R A M in a hole in i ts bottom. An
in te rna l speaker al lows it to make a wide selection of dog- l ike
noises, such as electronic bleeps and the Microsoft Sound w a v file.
I t s ‘coat’ is not made of hair, bu t actually some sort of paint. I t s legs
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have articulated joints, but they are no t part icular ly powerful. F o r
example ___ finds it impossible to move away if someone balances
a three seater sofa on top of i t .

e e e

“You're late!’ screamed Charles as I pulled over at the kerb of the
Famous Street With More Lamposts Than A n y Other In The World.
‘What the Fido do y o u th ink y o u are p lay ing at? I’ve got both Peter
Purvesand John Noakes here, you can’t keep artists of their calibre
hanging around - my God, it’s like another Beatles reunion ‐ and we
can’t start because of a wretched cur. . . Where is he? Don’t tel l me
you’ve lost him!”

‘Hear it is’, I said, unclipping the bungies from my roof rack, and
pul l ingaway the plastic sheeting. ‘I won’t havedogs inside the c a r- it’s
just a litt le rule of mine.’

‘ M y God!’ said Charles again. ‘What’s happened to his lower jaw?’
‘Came o f f in the p u l l strength test. I t ’ s a l l r i gh t , I picked up the

pieces and put them ina carrier bag. I’ve got it on the back seat, you
can have it now if you like.’

‘Andwhat’s that fi l th on _____’s legs?’ It was t rue that___ hadpicked
up what looked l ikethe debris of a conventionalcanine, probably when
I dragged it through the park at 25mph tied to my rear bumper aspart
of my ‘walkies’ test.

‘ I t happens,’ I said complacently.
e e e

Unlike most computers, and l ike a real dog, responds to being
touched ‐ it has a special touchpad on top of i ts headwhich allows one
to stroke i t . Apparently, if one strokes it on this pad when it has done
something good or amusing, the software is sufficiently sophisticated
to reinforce the behaviour that immediately preceded the event. This
is supposed to be a very rewardingand enjoyable aspect of owning an
AIBO, but I haveno ideawhether this part of the design works, asI did‑
n' t get around to testing i t . Another behaviour which I have readabout
is that the robot is supposed to get lonely if left by itselfa l l night, and
wi l l stumble into your bedroom at 2am, touch your handaffectionately
wi th i t s l i tt le metal noseand whine unt i l it is petted.Again, I a m unable
to confirm this as, forewarned of this behaviour, the one night I had it
I kept it locked up in the boot of my car.

eK

‘Not muchof a swimmer, is it?’ I wasback outside Charles’ offices,
with ___’s remains in a cardboard box, whichI thrust into his arms.

‘ M y God y o u area sadistic bitch!’ He poked around in the box
w i th h is finger. ‘Not even Rolf Harris w i l l be able to p u t this r i g h t .
What have y o u been do ing to___? What has happened to the poor
l i t t le creature?’

Givensuch an opening, how couldI resist us ingone of my favourite
lines in the English language?

‘The dog it was that died,’ I said. a
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Stay cool and
breathe normally Prevent your customers and

distributors from copying
your software ‐ with Privilege

They can try before they buy ‐ with Privilege

Call Aladdin and ask them to help you with
license management and ELECTRONIC
SOFTWARE DISTRIBUTION ‐ with Privilege

Secure Licensing and
Distribution ‐ with Privilege

6 Call Aladdin on how /
to obtain details for the \
complete Privilege
evaluation system

Do you want to distribute your software simply
securely AND maximise your revenue?

Aladdin®, Privilege™ Secure Licensing is an all-new, flexible licensing
technology that enables ISVs, ISPs and ASPs to deliver products the way their
customers want to buy them. Using Privilege, vendors can implement new sales
models that integrate emerging electronic channels - such asthe Internet ‐ with
traditional, value-added channels. Privilege is acomprehensive ELD
solution and provides the basis for ESD implementations. . e
Contact usfor immediate, “take-your-breath-away” service! Privilege

‘Secure SoftwareDistribution

CALL 0700 ALADDIN OR 01753 622266 www.eAladd in .com

Get your free copy of Privilege software at www.eAladdin.com/Privilege ALADD| N
Email: priv.sales@aldn.co.uk Securing the Global Village



Take Your

i tel Authoringa
J)oteNext evel t=road

A l l F r o m a
S ing le Source:

HTML Help
Self-sizing popups, build
tags, glossaries, browse
sequences, plus dazzling
dynamic HTML effects.

WinHelp
Create WinHelp systems
and enhance them with
better usability and HTML
content via exclusive
WinHelp 2000 technology.

NEW! JavaHelp
Context-sensitive Help,
full-text search, related
topics, TOC, index,
popups & more.

Cross-Platform
Help Systems
WebHelp for Windows, UNIX,
Mac with full-text search,
index, dynamic TOC &more.

Printed
Documentation
Online and print from
one source. Fast creation
and easy maintenance.

NEW! Support
for M i c r o s o f t
Office 2 0 0 0

Best-Selling Help

Help Authoring is Easywith RoboHELP
It’s simple to create a high quality Help system
with RoboHELP Office. Create a new Help
system from the ground up or enhance what
you already have - RoboHELP guides you ‑
through the process.

Unmatched WYSIWYG Help Authoring
RoboHELP Office 2000 provides a powerful
WYSIWYG native environment for authoring
new content and converts existing documen‑
tation to a Help project in minutes. Add
functionality like multimedia, graphics, links to
the Web, live HTML content, jumps, popups,
related topics buttons, and much more- all
with point-and-click and drag-and-drop ease.

RoboHELP Office's WYSIWYG Authoring Environment
n e ]

Authoring Tool for 3 Years!

Blue Sky Software Has Won Over 40 Industry Awards ‑
More Than All Other Help Tools Combined!

a s  y o u r
\ Bonus Gif t !

When you purchase
RoboHELP Office 2000

wee Special Edition
Supplies Last!


