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Any Data, Any Time, Anywhere - Delphi 4

Today, asbusiness needs dictate shorter development cycles
increas ing demands are placed on developers, IT professionals
and the tools they use. Delphi 4has a new developer UI
designed to make development quick and e a s y whilst
dramatically increas ing productivity

Delphi 4 Client/Server Suite n o w includes full MTS support ,
high performance object relational database support for Oracle8
and Inprise’s CORBA VisiBroker™ ORB integrat ion

Whether you're a corporate developer, consultant or j u s t

s tar t ing o u t asa programmer, there is a v e r s i o n of Delphi 4that
is perfect for your kind of Windows development
Find o u t today how to i n c r e a s e y o u r application productivity
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Generic OCXs & DLLs

Bar Code
Bar Code Pro
d-Barcode-32 Developers Kit

Charts & Graphs
3D Business Graphics 3.0
Chart FXEnterprise3.0
First Impression 5.0
Graphics Server 5.1
Olectra Chart
ProEssentials 2.0

Comms
Greenleaf CommLib 5.2 (DLL)
Sax Comm Objects Pro

Data Grids &Spreadsheets
DataTable OCX
Formula One 5.0
Spread 2.5
Ultimate Grid 97 for Activex

Database
Classic Data Control for BtrieveStd
CodeBase 6.3
VBtrv Toolbox Controls 4.1

Graphics
Fastgraph for Windows
InterAct 2.0

GUI
AceToolbar
ActiveListBar
SuiteFace
WinX Component Library
XRosyGUI

Images
Docs& Images3.0
ImageGear98 Std ActiveX 6.0
ImageKnife/OCX 3.0
ImageMan ActiveX Suite 5.0
ImagN OCX32
LEADTOOLS Imaging 10.0
TWAINWizard
VectorFX
Victor Image Proc for Win32

EasyCASE Pro
EasyER/EasyOBJECT 2.0
Visible Analyst Corporate
Visio 5.0 Professional

Defect Management
BugCollector Pro2.0
MKS Track Integrity 2.1 w/sub
PVCSTracker
Track Record (per user)
Visual Intercept

Help Tools
AnswerWorks 2.0
Doc-to-Help 3.0
Doc-to-Help Pro3.0
DotHLP Pro
Help Magician Pro 4.5
RoboHELP Classic 6.0
RoboHELP Office6.0

Installers
InstallISHIELD Express2.0
InstallShield5.1 Professional
PC-Install (Win32 &Win16)
Wise Installation System
Wise Installation System Enterprise

Macro Languages
Cypress Enable (32-bit)
Sax Basic Engine Pro

Version Control
MKS Source Integrity (w/sub)
MKS Source Integrity Pro (w/sub)
PVCS Version Manager 6.0
SMS 5.3
StarTeam Workstation Pro3.0
TUB 5.5 (Win32&16, DOS& OS/2)
Visual SourceSafe 6.0

Absoft Pro Fortran
Absoft Pro FortranMP
DIGITAL Visual Fortran Standard
Essential Lahey Fortran903.0
FortranPlusSystem
Lahey Fortran904.5
Salford FTN77 Dev Bundle
Watcom Fortran 77 11.0

0897

£175
£295
£209

£470
£773
£441
£445
£317
£157

Internet
Distinct Visual InternetToolkit-32
dsSocket OCX 1.7
SocketTools
UltimateTCP/IP Pro

Multi-Function
ActiveX Component Suite
OLETools
Stamina

Reports
Crystal Reports Pro6.0
Crystal Reports Standard 6.0
Report FXWin32

Spell Checkers
Sentry Spell-Checker Engine
VisualSpeller 2.1

Sundry Components
ActiveX Voice Tools
App-Link RADX Workstation
Driver::Agent Win95/98
Input Pro
InterCom System
Modern GuardX
Schedule/OCX
Solutions::PIM Pro
Solutions::Schedule
UCalc Fast Math Processor

Text Editors
ALLText HT/Pro OCX
HighEdit Pro
SourceView Activex

L O W P R I C E S
MICROSOFT & BORLAND

Visual Basic 6,0 Professional
Visual Basic 6.0 Enterprise
Visual C+ + 6.0 Professional
Visual C++ 6.0 Enterprise
Visual Studio 6.0 Professional £763
Visual Studio 6.0 Enterprise £1120
C++Builder 3 Standard £78
C++Builder 3 Professional £369
Delphi 4 Standard £78
Delphi 4 Professional £415

WITH FULL TECHNICAL SUPPORT

£386
£916
£386
£916

PROGRAMMING
t o o l s

ActiveX Ada
Basic C/C++
Comms Components
Custom Controls Database
Debuggers Delphi
Editors Fortran
Graphics GUI
Internet Lisp
Modula-2 Multi-Tasking
Pascal
Smalitalk
Version Control
Windows

Visual Basic
Xbase

We stock many i tems for wh ich there
is no space in these advert isements

Prices donot include VAT orother local taxes
but do include delivery in mainland UK

Please check prices at time of order
as ads are prepared some weeks before

publication. This page lists some
products ‐ call usfor plete

price list. ORDER BYPHONE WITH
YOUR CREDIT CARD

(01364)654100
FAX: (01364) 654200

www.GreyMatter.co.uk
maildesk@GreyMatter.co.uk

Delphi 4 Standard
Delphi 4 Professional
Delphi 4 Client/Server
Abbrevia
ABC for Delphi 4.0
Apollo Standard 4.0
Async Pro 2.5
BoundsChecker 5.0 for Delphi
Charting Tools for Win - Delphi
CodeSite
DBPower 2.0
DBProgress
DBSortGrid
DNotesVCL
Docs & Images 3.0
Essentials
Helping Hand 3.0
ImageLib Corporate Suite Win32
InfoPower 4.0
List & Labels for Delphi 5.0
MKQueryBuilder
Multilizer for VCL Standard 4.0
Orpheus 2.16 (32 & 16-bit)
RaizeComponents
Speed Daemon
SysTools
TeeChart Pro VCL
Transform: Component Expert
VisualPROS 2.0

Prospero Ext. Pascal for DOS
Stony Brook Pascal+ 7.0
Turbo Pascal 7.0

WINDOWS CE

ODBC Driver for Windows CE £42
Ultimate pocketGrid for WinCE £487
UltimateTCP/IP Enterprise £711
Windows CEToolkit for Visual Basic £166
Windows CEToolkit for Visual C++ £166
WinCE Embedded Toolkit for VC++ £412

C & C++ FOR WINDOWS
Charts & Graphs

3D++ Class Library
GraphiC/NT 7.0
Real-TimeGraphics Tools
Ultimate Chart Pro

Comms
COMM-DRV/LIB 16.1
Fax C++ SDK for Win16/95

Compression
Compression Plus 5.0
Crusher! Win32
Greenleaf ArchiveLib 3.0
PKWare Data Comp LibWin32

Database
DISAM96 for Win9S
ProtoGen+ Client/Server
Report Writer Visual Coder

GUI
Ultimate 16-BitCoolTools
UltimateToolbox
Zinc 4.2 for Win32

Images - Bitmap
AdOculos Win32
Image SDK Plus for NT

System Level
Dr DeeBee ODBC Driver Kit Bronze £2161
Driver::Works 2.0 (Win98 &WinNT) £574
SmartHeap for Windows Win32 £615
WinDK 2.6 £484
WinDriver PCIWinNT £564
WinRT for C/C++ 3.0 £280

Tools
BoundsChecker C+ +Builder
BoundsChecker Visual C++ 5.0
C-Cover 4.0
CC-Rider 6.0 (Win32)
Exemplar SetupToolkit Pro

£333
£595

Graphical Eiffel Student (Win95)
Graphical Eiffel Pro (Win16)
TowerEiffel for Win32 Individual
EiffelCase for Win32

© Enquiry No. Oc2

News & ‘Vv i e w :

Multi-Processing Fortran Is Now
Available On Your Desktop!

| Absoft ProFortranMP6.0brings
| supercomputer multi-processor and
| optimisation technology to the desktop. itis the |
|| firstFortran toolset for Windows NT to offer i
| autoparallelising SMP tools asplug-ins to the
| Absoft IDE- greatly simplifying their use. spf
| a n a l y s e syour existing Fortran77/90 source

code and automatically inserts SMPdirectives
| for dualprocessors. The result is aversionof ©

6.0 is now even easier to use and supports
many Microsoft extensions for those porting

Mortar 2.0
A Comprehensive, Flexible Web Site

Development Tool
Mortar 2.0 i sac o m p r e h e n s i v e ,flexibleset o f
too's for developingstatic web sites. You
create HTML pages using aset of extended
tags that supports features such as file i
inclusion, looping, if-thenstatements and your |
own custom tags.Theseare then converted to
regular HTML pages. There is asite manager

| with tree-like display, syntax highlightingtext
}editor (for HTML,CSS &Java) image map

editor, cascading style sheet editor, multi-file
‘search &replace,site grabber and site
mapper. Youcanalsocustomise Mortarby
writing your own plug-insusingJava.

DevPartnerStudio 6.0
If You Use Visual Studio, You Need

DevPartner Studio
DevPartnerStudio6.0 speeds up the
development of applications andcomponents
‘builtwith VisualStudiobyautomatically
detecting, diagnosingand helping to resolve
‘softwareerrorsandperformanceproblems.
Version 6.0 adds a number of new features to
increasedeveloper productivity includingfull
IDEintegration; Year2000 error detection;
‘expandedCOMdebugging support; Java
thread analysis; comprehensive event
debugging and performanceanalysis for MTS‑
basedappiications.

FujitsuCOBOL
Integrate COBOL Code With

Visual Studio
FujtsuCOBOL isthe fastest, most reliable
Windows-basedCOBOLdevelopment
environment andletsyouaccess, reuseand
retargetCOBOL programsfor client/serverand
Internetplatformswhile fully exploitingallthe
functions of Windows 96/NT and BackOffice.It
supports all the latestCOBOLstandards
includingObject-OrientedCOBOL,canbe
usedwithVisualBasicorcreate stand-alone
GUIapplications, andsupports OLE, COM,
DDE, ODBC andMSTransactionServer.

PowerGEN
Are Your Basic Programs Slow and Fat

or Fast and Lean?
PowerGEN is a RAD tool for thePowerBASIC
DLL Compiler. Now you can create complete
visuala p p l i c a t i o n si nrecord time that dont.
need megabytes of runtime DLLs - everything
is linked into asingle EXE, often assmall as
100 KBtotal. How easy is it? First, you have to
design your dialogs withavisual dialog editor.
Then PowerGEN takes over and generates
PowerBasic source for the event handler, with
‘anempty function for each control. All that you
have todois fillthese in with the necessary
code. The event handler code is very efficient,
and form loading is virtually instantaneous.It
uses binary resources, in the native mode
used by Windows, not aslow,interpreted
forms engine. Why dontt you saygoodbyeto
slow,fat bloatware with PowerGEN and the
P o w e r B a s i cDLL Compiler!

BASIC LANGUAGE

PowerBASICConsole Compiler £125
PowerBASIC DLL Compiler 5.0 £135
VisualAge for Basic £79
XBasic (Win32) £147



Old programmers
What happens to old

programmers? A
few events last
month
prompted me

; to take theee .
A t ime to think

about this rather
metaphysical

question. One of them was
readingEllen Ullman’s Close to
the machine: technophilia and
its discontent (0-87286-332-8).
This is the only novelabout the
l i fe of a developer that I can
think of. Part ly
autobiographical, it goes a long
way to explain to people outside
our industry this mysterious
act iv i ty called software
development.

Before y o u tu rn to the next
page th ink ing that you’re
young and this doesn’t concern
you, let me define what I mean
by ‘old’ in my or ig inal
question. By old programmers
I mean developers who have
lost their in i t ia l enthusiasm. In
a way, lost the edge. At the start
of your career or hobby ( o r
both for the lucky ones), you
look forward to a project
involving a language you
haven't practised yet, a new
technique, the latest tools...
That’s the time when y o u r CV
reads l ikea l is t of al l possible
languages and operating
systems:

‘Languages: C, Pascal,Ada,
LISP, Forth, Small talk, Basic,
assemblers 6809, 68000 and
80x86, AWK, C++, notions of
PL/1.

Operating systems: Multics,
Unix, OS/2, MS-DOS, CP/M,
Flex 9, notions of VMS.’

(Th is is no t an invented list,
T’ve taken it straight from one of
my first CVs ‐ the OSlist shows
its date. It even listed, in
addition, some GUIs and
telecommunications
experience!)
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That’s where clichés enter
the picture. It is the time when
we fi t the more positive
meanings of terms such as
geeks or hackers. It’samazing
how many negative
connotations are also
associated with these terms. Yes
we’re ‘close to the machine’, but
we are ful ly involved in a pure
creative intellectualact: wr i t i ng
software. And no other creative
activity gets somuchcriticism.
As when people move to a
different country and start to

have the buzz given by the
creative act of wri t ing. Of
course, y o u are close to ‘news’
a l l the time, and in the technical
press you preview new
technologies regularly. But you
don’t have the time to immerse
yourself in any part icular
technology; you’ve got to move
on to the next issue. In a way, it
is very frustrating. You’ve got to
lose some enthusiasm or
otherwise you would never
finish any article or magazine
issue. Most of the languages

I ’mtalking about the switch from
when writing software gives youa
buzz, asort of high, to when it just
becomesa job.

think and dream in a newly
mastered language, sowe
dream in C++, Lisp,or Delphi.
This explains the occasional
difficulty in human
relationships!

Then at some point, which
could bejus t a few months o r a
few years or even decades later,
you become wary of al l the
novelty. You only want to get
involved in projectsbased on
tried and tested methods. You
start querying whether new
technologies have proved
themselves and whether they
represent an advance. That’s
the time when you get alienated
by the commercial pressures
that interfere with the pure
enjoyment of coding.

I ’m ta lk ing about the switch
from when wr i t i ng software
gives you a buzz,a sort of high,
to when it just becomesa job.

Some developers become
journalists. I ’mnot the only
one. In journalism you can st i l l

mentioned above are now jus t
happy memories.

Some become software
managers wi th the emphasis on
the latter term. It can bea slow
transition. At the beginning,
maybe you're st i l l quite
involved in the projects, wr i t i ng
some code. And then one day
you realise that most of your
time is spent in meetings.

Some, of course, become
(old) software programmers.
This is not pejorative. Weneed
developers to maintain
applications.

Our survey, last month,
indicated that the majori ty of
our readers rate software
rel iabi l i ty as the important
quality and most shy away from
beta software. A r e most EXE
readers old developers? And as
Jules writes in Mayhem:
‘{technology] has to be good, but
not great, [...] designers must
resist the temptation to keep
messingwith it ‐ at least un t i l
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all its users think of it as
mundane.’

A n d I ’ m sure a few
developers q u i t the industry
altogether for the dream of a
self-sufficient l i fe out in the
countryside, maybe somewhere
in the Scottish Mountains...

Why domany of us we move
on from this onceideal world of
pure software development,
where we hacked code and used
the latest language manual for
bedtime reading, toa more
removed situation? For the
majority of us, it is definitely
not because we didn’t enjoy it
fully. One of the most common
reasons is probably that we
enjoyed it too much and got
frustrated by the external
pressures creeping in. It is
gradual. Wespend more time
maintaining boring
applications, more time in
meetings. Companies force us to
release imperfect code because
of financial pressures.
Commercial imperatives make
otherwise great software fa i l to
reach its potential.

Suddenly we realise we do
very litt leof what wereally
like, ie just wr i te code.

And then of course, there’s
the new generation, enthusiastic,
fully familiar with the latest
developments, ready to take our
current or previousjob. Software
development is stil l in its infancy
asan industry,so it keeps moving
the goalposts fast, and keeping
up is exhausting.

Am I nostalgic for this
perfect time? Definitely. Could I
do it al l over again today? I ’m
notso sure. Am I happy to have
movedon? Difficult to answer. It
has left its mark on me. Being
close to people,as opposed to
machines, can be fantastic too,
butfinding friends with an
understandingof geeks (for lack
of a better t e r m ) is not easy.
DavidMery
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Industry 's m o s t complete s e t of M F C extensions which al lows y o u to create famil iar user interfaces
s u c h as Microsoft Office™ a n d Deve loper Studio™.

* Docking windows- Add Visual C++ style docking windows
including “cool look" grippers.

* Visual C++ integration - Now features wizards and on-line
help incorporated with Visual C++ IDE.

¢Build wizard - Dynamically configure the features built into
your DLL.

* Advanced toolbar/menubar - Office 97 style toolbars and
menus that are dockable and customizable.

amemberof
Gujoctive ™ Call now for your

= aa free Demo CD
Stingray products are available from:
Rogue Wave Software UK Limited
Tel: 0118 9880224 Fax: 0118 9880360
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* Workspace manager- Persist the state of all windows in
your application and allow the user to restore them.

* Extended controls - Tree control, editable list boxes, color
wells, calendar, date/time/currency controls, and much
more.

* Zooming/panning - CViewderivatives that support zooming
and panning.

* PRO edit ion available - Includes advanced layout
management, model-view-controller, docking views,
forms and scripting engine.

STINGRAY
Software

A Division of Rogue Wave Software

www.st ingray.com
All products and brand names are trademarks and/or registered trademarks of their respective holders.



ProtoView Component Suite upgraded
Version 3.0 of the ActiveX Compo‑
nentSuitefrom ProtoView supports
OLE DB and Active Data Objects
(ADO), and the Microsoft Visual
Studio 6.0 development system.
Included in the Suite are four indi‑
vidual products,which are also avail‑
able separately: Data Explorer v3.0,
DataTable v5.0, WinX Component
Libraryv3.0, andTreeViewX v3.0 (now
available separated from the Com‑
ponent library).

Data Explorer enables the dis‑
play and editing of application data
in a UI similar to Windows Explor‑
er. Version 3.0 simplifies the popu‑
lation o fthe c o n t r o l ,with the ability
to visually bind and display OLE DB
hierarchical recordsets with ADO.

The grid component, DataTable
v5.0, has also incorporated OLE
DB/ADO binding to allow develop‑
ers full integration with Visual Stu‑
dio development. Foraddedflexibility,
variant data types can now beset for
cellsin the DataTable,allowing each
cell in any column or row to have its
own unique properties. A new cell
type,addedfor this version, supports
the inclusion of aWinX Component
Library editing component inside a

E E E } Web Spider Application|

ear.

cell. There is an option for the use of
multiple column headers as well as
grouping acrosscolumn headers. Ver‑
sion 5.0 includesOLE drag and drop.
Developers can create applications
that allow end-usersto select records
in a DataTable and easily pull them
into Microsoft Excel and Word.

TreeViewX v3.0 allows develop‑
ers to create, bind,and display ADO
hierarchical recordsets using point‑
and-click property pages. It supports
sorting, searching, multiple selec‑
tion, tool tips, and multiple columns.

Java development with Oracle
JDeveloper Suite 1.1 includes the newly released Oracle Application
Server 4.0. The suite is intended to provide developers w i th an inte‑
grated set of products to build, debug, and deploy component-based
database applications for the Internet. It includes Oracle JDeveloper
1.1,Oracle Application Server 4.0, and the Oracle8 Database Server.

Oracle JDeveloper, a visual Java development environment, has
integrated edi t ing,debugging, and deployment tools to s impl i fy the
bui ld ing of database applications.

W i th JDeveloper 1.1 a n d Applicat ion Server 4.0, wizards he lp
developers to write server-side Java code that dynamically gener ‑
ates H T M L for a n y c l ient capable of running a standard Internet
browser.The principle is tocombine the p o w e r of Java on the s e r v ‑
erwith the accessibility of HTMLclients. Forany static HTML script‑
ing,JDeveloper includes integratedH T M Ledit ing capabilities. Using
JDeveloper 1.1also enables the d e v e l o p e rto take advantage of the
enhanced secur i ty, directory, and messaging services in the Appl i‑
cation Server 4.0.

For component development a n d deployment, JDeveloper sup‑
ports standards such as JDBC, JavaBeans, EnterpriseJavaBeans,
JFC, RMI, and Corba. Using wizards, developers can convert any
data-aware Java c lass to a data-aware JavaBean or server-side
Corba component. Over 100 pre-built JavaBeans are included.
w www.oracle.com
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Finally, in a d d i t i o nto still includ‑
ingTreeViewX, the WinX Compo‑
nent Library v3.0 includes 16
additional data input and validation
controls with full support for OLE
DB and ADO.

Al l ActiveX Component Suite
products support Apartment Model
Threading and digitally signed CAB
files for integration with IE 4.0.

The ActiveX Component Suite
v3.0 costs £240 from Proto View. Indi‑
v i d u a l l y ,Tree ViewX v3.0 costs £85.
w www.protoview.co.uk/activexsuite

Visual Test 6.0
VisualTestis R a t i o n a l ’ stool for the
automated creation of functional
tests , Features inVersion 6.0 include
integration with Microsoft Visual
Studio 6.0, support for testing web‑
based applications, and enhanced
VB support.

VisualTest 6.0 has 150 functions
specifically for web testing. These
cover HTML 4, Dynamic HTML,
browser-specific HTMLextensions,
Active Server Pages, and ActiveX
controls, ItsActiveX-based testing
capabilities have been extended to
include ActiveX controls running
within a browser.

VisualTest s u p p o r t sVBversion
4.0, 5.0, and 6.0, including the abili‑
t y t oaccess object p r o p e r t i e s ,test
new VB controls, and test objects
contained within container OCX
controls.
w www.rational.com

N E W S

Cayenne Software is to
incorporate the Microsoft
Repository within its team‑
oriented modelling p r o d u c t s .The
Repository will underpin the multi‑
user features within ObjectTeam
(component-based systems
modelling), Business Team
(process and data modelling), and
DataTeam (database design).
www.cayennesoft.com

WebTester Enterprise Edition
emulates user interactions and
tests server response at the peak
load of simultaneous hits. It
comprises ofWebTester
(regression testing),
WebMonitor (site monitoring),
and WebLoader (scalability
testing).
www.cyrano.com

Help by simulation, such as
teaching end users with on‑
screen demonstrations, is the
goal of the creators of RoboHelp
Officeand DemoShield. For now
this cooperation extends to Blue
Sky and InstallShield including
discount coupons for their
respective products.
www.bluesky.com/shop|world.htm

From the world of RISC
processors, the ARM Debugger
for Unix (ADU) is aGUI-based
debugger for ARM software
development hosted on Solaris.
The debugger is available as an
add-on to ARM's existing
Software Development Toolkit.
www.arm.com

BEA Systems and Select
Software Tools have agreed to
i n t e g r a t etheSelect Component
Factory with BEA's cross‑
platform middleware product,
BEA Tuxedo and the Object
Transaction manager, BEA M3.
Select Enterprise for BEA will be
released shortly.



[News

Compuware has acquired three
Centerline testing tools to be
added to QACenter, its enterprise‑
wide testing suite. AcquaNavio
tests Corba components, while
Acqua SQM (Software Quality
Management) and Acqua ADMS
(Application Delivery Management
System) provide distributed test
process management.
www.compuware.com

Rational Software's ClearCase,
the software configuration
management (SCM) system, will
beavailable to IBM's VisualAge
for Java 2.0 users. Access to
ClearCase will bevia IBM's
Source Code Control integration.
www.rational.com

Sterling Software has announced
an agreement to acquire Cayenne
Software. Sterl ing provide
enterprise application
development systems and
Cayenne is a supplier of
modelling and design
environments.Thecompanies
anticipate completing the
acquisition byNovember.
www.sterling.com

Omnis 73Version 7.0, the fourth‑
generation client/server
application creator, joins its sister
product,Omnis Studio, in an ‘All‑
in-one’ package of development
kits. It includes Omnis 7
development platforms for
Windows 3.1, 95, and NT.
www.omnis-software.com

Inpriseand Sun are teaming up to
provide Inprise’s development
products for S o l a r i s .The
announcement was madeat ICON
98. With Inprisetargeting
industries that employ large-scale,
transaction-oriented applications,
support for the Solaris
environment is seen as essential.
www.inprise.com

The RAD clustering of cold fusion
Allaire has unveiled the latest ver‑
sion of its web application server.
ColdFusion 4.0 includes productiv‑
i ty features such as visual p ro ‑
gramming tools, enhanced team
development support, and remote
interactive debugging. As pre ‑
viewed, in September, there are
new scalability features including
support for server clusters with
load balancing and fail-over.

Version 4.0's RAD features
include visual programming tools
for pro to typ ing HTML pages.
There is also the ColdFusion Stu‑
dio support for remote interactive
debugging with visual debugging
tools. In terms of team develop‑
ment, this release provides
server-side source contro l , and
secure remote development for
distributed teams.

To expand on existing database
integration there are native data‑
base drivers for Oracle and
Sybase as well as support for OLE
DB.There is additional support for
XML and Corba.

An embedded version of Bright‑
Tiger ClusterCATS provides Cold
Fusion with dynamic load balancing
across multiple servers to give scal‑
able performance. There is auto‑
matic server fail-over.

Enhanced security takes the
form of integration with network
operat ing system secur i ty ser‑
vices, including LDAP directories

Wesupport Visual Studio 6.0
Following on from last month's release of Microsoft'sVisual Studio
6.0, anumber of companies have announced their support for this ver‑
sion. These include Rationaland i t sdevelopment tools, Cayenneand
i ts modelling tools, Phar Laps’ T N T Embedded ToolSuite, Object
Design and i t s Object Store database management systems, and
Select Software's Component factory development toolset.

Rational's entire line of development tools, from Rational Rose
to Visual PureCoverage, wi l l support the Studio 6.0 development
system. Cayenne’s ObjectTeam will generate code for VC++,VJ++,
andVB from ObjectTeam models. Support for reverse engineering,
from code into models, is included.

A P h a r Lap VC++ 6.0 Support Package wi l l beavailable to cus ‑
tomers as a patch fi le to TNT EmbeddedTool Suite Version 9.1.The
integrat ion of the RealTime ETS Kernel w i th t h e Developer Stu ‑
dio IDE enables the use of VC++ in conjunction wi th a hard real‑
t i m e operating system.

ObjectStore and ObjectStore PSE Pro support the latest
Microsoft visual tools. They can be accessed through OLE DB and
generate database components specifically for Visual Studio.

Finally,Select Component Manager providesa Microsoft Repos‑
i tory-based solution for the publishing,managing, and reusing of
Windows DNA-basedcomponents. Select Enterprise provides inte‑
grated component modelling support for DNA-based components
together wi th round-trip synchronisation with VJ++,VC++, andVB.
w www.rational.com w www.cayennesoft.com w www.pharlap.com
w www.objectdesign.com w www.selectst.com

and Window NT Domains.Version
4.0 supports server ‘sandbox secu‑
rity’, afeature that allows compa‑
nies to securely host multiple
applications on a single server.

The Professional edition costs
£949 and the Enterprise edition
costs £2565. Cold Fusion Studio
costs £289.
w www.unipalm.co.uk

Corba 3.0
The Object Management Group
(OMG) has announced Corba 3.0.
The new version of Corba provides
Java to IDL Mapping specifica‑
t i ons , includes aCorba Compo‑
nent Model to provide support for
distributed components, and
addresses the need for a Corba‑
compliant system that can operate
in an embedded environment
(Real-time Corba 1.0). DCE/Corba
Interworking specifications are
intended to provide a roadmap for
integrating legacy DCE applica‑
tions into Corba environments.

The new Java language to IDL
Mapping specifications will allow
developers to build distributed
applications completely in Java and
then generate Corba IDL from the
Java class files. This will allow
other binary applications to access
Java applications using Remote
Method Invocation (RMI) over
Internet Inter-ORB Protocol (IIOP).
w www.omg.org
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Meeting tight development schedules means managing projects
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projects whether members are based down the corridor or
around the world.

Call UKMarketing on 01727 813302
or visit our web-site: www.intersolv.co.uk
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Databases made easy with JavaBeans Suite
JClass Enterprise Suite 3.5, from
KL Group, is the latest version of
the family of JClass JavaBeans.
Developers can use the Enterprise
S u i t et obuild GUI a p p l i c a t i o n sthat
connect to databases without
cross-platform database connec‑
tivity issues. Database data can be
shared between different JClass
GUI components, and these can
apparently be connected to multi‑
ple levels of a master-detail rela‑
tionship. This release i n c l u d e stwo
new JavaBeans, HiGrid and Data‑
Source, which let Java developers
build the database applications
without actually writing code.

The JClass Enterprise Suite
c o m p r i s e sthe following JClasses:
HiGrid (pictured) i s a RADoutline‑
grid for developing multi-level data‑
bound database GUIs; DataSource
is a multiple-platform data source
thatfacilitates data bindingto com‑
ponents; LiveTable is a Java
grid/table for creating tables and

and applications; and finally, BWT
is a collection of Java Ul compo‑
nents to enhance AWT.

The 100% pure Java GUI Java‑
Beans work within any JavaBean‑
compliant IDE. JarHelper, a utility
for creating deployment archives

Inprise Application Server
Inprise has unveiled moredetails about i t s InpriseAppl icat ion Serv‑
er.Th is follows the releaseof theVisiBroker IntegratedTransaction
Service ( I T S ) - t h e Corba-based middleware that supports Sun’s
n e w Java Transaction Service architecture ‐ which is to be a core
element of the Server. Scheduled for delivery later th i s year, the
Application Server is an integratedsuite of enterprise middleware
and development tools that Inprise claim wi l l s impl i fy the develop‑
mentand deployment of applications across complex architectures.

The key components or features will include: visual development
tool integrationfor rapiddevelopment; centralised managementof dis‑
tr ibuted applications;astandards-basedinfrastructure; reliable trans‑
actions in a distributed environment; and enterprise-level security.

The integrationof visual developmenttools w i t h the appl icat ion
server is seen as essential to save t ime and effort for developers. For
centralised management,Inprise’sAppCenter wil l beful ly integrated
w i t h the Server to avoid the need for third party mon i to r ing tools
andto simplify deployment and managementof mission-critical dis‑
tributed a p p l i c a t i o n s .The VisiBroker I T S(seeNews September 1998)
should allow organisationsto safe ly integrate legacy environments
and conduct business o v e r the I n t e r n e t .The standards-based in f ra ‑
structure is represented by the Server's Corba foundation, t h e use
of Java, and a commitment to supportEnterpriseJavaBeans. Final‑
l y, for security, the Application Server wil l provide secure commu ‑
nicat ion between components of a distributed application, protect
against accidental or maliciouscorruption, encrypt data, and authen‑
ticate clients and servers.VisiBroker SSL (Secure Sockets Layer)
wil l secure the execution of transactions.
w  w w w. i n p r i s e . c o m
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that contain only the class files nec‑
e s s a r yfor the program, is included.
There is one year of technical sup‑
port provided.

JClass Enterprise Suite 3.5 is
available now for evaluation, pur‑
chase, or upgrade from the PtS
website. Bytecodeand source code
versions are available with prices
starting from £1679.
w www.pts.com/static/jcent.htm!

XML Object
manager
XML Object Manager, from Object
Design, is adatabase development
tool that enables the creation of
interactive XML-based (extensible
markup language)web applications.

The XML Object Manager uses
Object Design’s ObjectStore, the
object database management sys‑
tem, as an XML application data‑
base.The idea is that virtually any
web professional can use XML
Object manager to add features
such as dataentry, queries, and per‑
sonal isat ionto ObjectStore-driven
websites byusing simple document
type definitions (DTDs) for defin‑
ing the database, and HTML and
XML extensions for accessing and
updating the data.

Object Design emphasise that
XML Object Manager supports XML
all the way back to the server: that
the relevance of XML is not only to
the client side. The intention is that
XML is not just about document
data but also application data.
w www.objectdesign.com

N E W S

Oracle8 Wizards for Visual
Studio (beta) enhance Oracle8
with wizards to speed application
development for Windows NT.
These wizards generate
customisable, reusable code
frameworks for web, Visual
Basic, and C++ Oracle8-enabled
applications.
www.oracle.com

ILOG Sheduler 4.3 enables
realtime scheduling and resource
allocation. Features include
improved sequencing algorithms
and multithreading mechanisms.
ILOG claim the scheduler is five
times faster than its predecessor.
ILOG provides components for
resource optimisation.
www.ilog.com

DynaBase3.0 is a content
management system for
developing, managing, and
dynamically publishing websites
Version 3.0 provides XML support
together with workflow features.
It plugs in to the Microsoft
Internet Information Server and
Netscape Enterprise Server.
www.inso.com

Cambridge Control has released
a suite which includes new
releases ofThe MathWork's
simulation and code generation
products ‐ Simulink 3, Stateflow 2,
and Real-Time Workshop 3,which
generates C and Ada code from
Simulink models.
www.camcontrol.co.uk

From Graticule comes
webMapServer, a toolkit for
creating custom Internet or
client/server mapping
a p p l i c a t i o n s .The DLL can b e
used to display vector and raster
maps, to distribute map data and
to link maps to route finding
applications. For Windows NT.
www.graticule.com
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[News

Oracle MigrationWorkbench is a
tool for the instant migrationfrom
any version of Microsoft SQL
Server to the Oracle8 database.
Currently in beta, Oracle claims it
makes it easier to migrate from a
Microsoft to anOracle database
than to migrate previous versions
of SQL Server to SQL Server 7.0.
www.oracle.com

Internet connectivity for
embedded applications is
provided by Embedded System
Product's RTXCnet suite.Web
access, through HTTP, is
available via the RTXCweb
component. Other protocols
supported includeTCP, IP, UDP,
SNMP, PPP, SLIP, and FTP. The
RTXCalerter, using S M T P,
allows system alarms to be
transmitted via email.
www.rtxc.com

SCO is considering reverse
engineering Microsoft's Remote
Display Protocol. RDP is used by
the NTTerminal Server to deliver
Windows apps to thin clients.
SCO cite the precedent of Samba:
open source developers reverse
engineering Microsoft's SMB.The
beneficiary will be SCO's
Tarantella, the server software
that delivers apps to Java‑
capable browsers.
w w w. S c o . c o m

Forté is licensing Sun's Java
development tools, to be integrated
into the FortéApplication
Environment. It will enable
developers to build and deploy
enterprise-scale applications
written entirely in Java.
www.forté.com

A component for discussion
VSForum and VSFlexGrid Pro 6.0
are the latest ActiveX components
from VideoSoft. VSForum (pic‑
tured) is an ASP-based component
for incorporating discussion
forums into websites and intranets.
VSGridFlex Pro6.0is a data-aware
grid control that supports ADO 2.0,
OLE DB, and DAO, and works with
Visual Basic 5.0 and 6.0.

The new VSForum is a group ‑
discussion package designed to
integrate into Windows NT-based
corporate intranet and extranet
web servers.

Features of VSForum include a
customisable interface to blend
into existing intranet and web page
designs. There is anadministration
utility, which performs archiving
functions by date, number of mes‑
sages,and forum sections, and the
forum administrator can create
and delete topics, sections, and

Jus posted afew messages cathe FORUM.Very cool! Some unexpected behancur, however when I posta message tan open tread, I expect to be
‘Added tothe botom ofthe tread (wtch #de do, asenpeced), Bat€cepy toa message win that tread Tdexpect tobe posted mediately afer the
smersageLreped to, dented fom th orga message and to have some srt ofheader whch macates sa replyto amesege wn the teed (at eastthe
‘show cher forums andchat groups that Tve wed seem to weck) v2FORUM die dothr,the reply war added tothe botaen ofthe tread let the
sended behamour, ands tas what our costomers andthe customers wl expect? Wht dotherea f ou thnk?”

VSFlexGrid Pro 6.0 is an
upgrade to VSFlex 3.0. It allows
developers to create customisable
database apps. It includes features
such as read and write access to
data, in-cell editing and formatting,
data input masking, and support for
up to 2 billion database rows.

Features new to version 6.0
messages. include support for ADO 2.0, OLE

The Web is all ancient Greek to me
WSC has published the first publ ic work ing draft of t h e Extensible
Sty le Language ( X S L )1.0specification. XSL joins Cascading Sty le
Sheets ( C S S ) as part o f the W3C S t y l e SheetsAc t iv i t y.Three areas
of focus with XSL are the generation of virtual XML documents, the
specification of word processor-quality print styling, and full inter‑
nationalisation of languagesupport.

WSC will be developing both the X S L and CSS sty le sheet lan‑
guages in parallel ( C S S is used to style H T M L and XML documents
on the Web). W3C intends X S L and CSS to share the same underly‑
i ng concepts and to use the sametechnology as much as possible.

In addition to styling XML documents, XSL al lows XML da ta to be
abstracted and displayedto the reader in many different ways, gen‑
erating different XML documents in responseto user queries. (XML
is the W3C format for information exchange on the Web.)

In terms of printing on the Web, XSL aims to allow the specifica‑
tion of printstylingof Web documents at leastaswell asatypical word
processor. Future support for high-end print typography is planned.

With the internationalism of the Web, XSL allows documents to
be writ ten in any language, including historical languages.It also
allows the specification of any wr i t ing direction. The uses for this
range from modern Japanese vertical text to ancient Greek.

Finally, users can

w www.w3.org/Style/XSL

Books received this month
Publisher Ti t le
AP Professional
John Wiley & Sons
Cambridge University Press
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FileMaker Pro and the World Wide Web
Ready to Run Delphi3.0 Algorithms
The Patterns Handbook:Techniques, Strategies and Applications

Author
Jesse Feiler
Rod Stephens
Linda Rising

DB, and DAO.There is data input
masking for automatic input feed‑
back and data validation, and out‑
look-style sorting that allows the
user to sort and pivot by column
headings. Automatic auditing
tracks data changes since the grid
was loaded into memory.

ComponentSource retails
VideoSoft VSForumat £270 and
VSFlexGrid Pro 6.0 at £169.
w www.componentsource.com

Polish or
Hungarian
Last month, 300 C++ aficionados
attended the C&C++ European
Developers’ Forum.Theenthusiasm
of the participantswas exceptional.
The hail was even full for the first
presentation (on language idioms)
on a rainy Saturday at 9.30am!

The many seminar tracks
brought in experts from both sides
of the Atlantic. The conference
ended with a ‘balloon debate’ where
a panel of speakers each sought to
defend a language from being
thrown o v e r b o a r d .The final fight
was between Forth, defended by
conference organiser Francis
Glassborow, and C++ defended by
Dan Saks, well-known US C++
author. Somewhat expectedly, C++
won, which answered a participant's
question: Polish or Hungarian?

I S B N RRP
0126380554 £29.95
0471254002 £32.50
0521648181 £27.95
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The missing link
S o m e people s t i l l can’ t use cashpoint machines. Jules met one.

ing to separate the money
1 the plastic from the waste
paper that cashpoint machines
inevitably disgorge, and thankful
that the machine hadsuppressed
its sense of humour by not
saying ‘Game over, player 1’, I
stepped away from the control
panel and allowed the couple
behindme to take their chances.
Something seemed strange about
them; he hadnot one card but a
whole handful, and was holding
them at arms length,
demonstrating their existence,
the way a teenager holds out her
first backstage pass. She was
holdingonto his arm, almost
h id ingbehindhimto prevent the
machine seeing her approach. He
selected a card and fed it into the
machine, consulteda piece of
paper for the PIN,and then
scowled asthe machine said
somethingunpleasant. He fed in
another card; this time hehad to
key in his number three times
before he receivedhis badnews.
The third card was more
successful; only one attempt at
the PINwas necessary, but then
they bothstaredat the screen
waiting for some activity. ‘What
does it want from me...?’ he
asked nobody in particular.

Normally, I wouldn’t dream of
offering to help a complete
stranger take cash out of the wall
~‐too easy to bemisconstrued,
you see, but this intrigued me,
not least because the man’s
question showed that he
considered himself to bethe
servant of the machine,which
(no matter that the banks would
prefer it that way) is rather
putting the cart before the horse.

‘Excuse me...’ I ventured. ‘I
can’t help noticing the machine
is eating all your plastic.’

He was visibly alarmed. ‘It’s
eat ing them? Oh dear! Does that

14

mean they’ve gone for good?’
Thope he interpreted my

smile as reassurance, rather
than amusement. ‘No, y o u can
have them back tomorrow ‑
just come back to the bank
when it’s open. Er - you’ve not
used one of these machines
before, have you?’

He looked down, and turned
his toes in. ‘No’ he said, and
shrugged.

How do you teach someone
about cashpoint machines?
They’re simple, obvious; just
follow the instructions on the
screen. Except, when you've got a
loadof cards, and some are out of
date, and some of the magnetic
stripes have suffered b i t rot and
some cards are fine but the PINs
have expired because they
haven’t beenused in six months,
and even if there’s nothing
wrong with the card you have to
know which PINgoes with which
card, because you only get three
goes at the PINbefore the card
gets eaten unless you press the
return cardbuttonafter two goes
(what damnfool designed that
security measure? I ask you!) and
al l of the numbers have to be
remembered,and different
machines provide different
facilities, and... Well, al l those
things that most of us have
learned gradually over the last
twenty-five years, I found myself
explaining in five minutes.

That’s the point, though.
Nothing in a cashpoint is very
hard, and the machines are
carefully designed to be easily
usable by customers. But,
overall, the measures provided
by them are pretty sophisticated
‐n o t just withdrawals, but
deposits, movement between
accounts, bi l l payments, and so
on. Most people have learned
how cashpoints think, and are

able to figure out for themselves
how best to use them. People
have even developed a language
to describe the machines,
independent from the banks ‑
whenI said the cards hadbeen
eaten, that’s an example of
conventional usage. No engineer
would have invented such a
description, because that would
suggest a normal transaction
would involve spit t ing out a card
half-chewed or untasted.

The person who I met didn’t
have these linguistic tools. He
hadn’t even clicked that the
activities on the screen were a
menu or that they referenced
the buttons around the edge of
the screen. Where most people
understand the affordances of a
cashpoint, and are able to
operate it to get what they
want, he didn’t understand i t ,
and without the ab i l i t y to
control the machine felt that
the machine was t ry ing to
control him. He was stuck,
look ingat a menu, th ink ing
that any of those things would
be nice to do, if only he could
figure out how.

I think, look ing at technology
in general, that this is a
recurrent pattern. Technology
evolves; it moves in l i t t le steps,
and while each step is
comprehensible in itself, the net
result is a body of knowledge
which is almost impossible to
acquire in one step, and
sometimes impossible to acquire
at all. Even ten years ago, it was
expected that the best
programmers knew every b i t of
the insides of their machines in
detail; now I don’t think it’s
possible for any one individual
to know all there is to know
about even basic machines. As
new protocols and standards are
erected on top of old ones, the

connection between function
and activity is growing more
tenuous, and it’s possible to
understand howa function
works only by staying in touch
with the intermediate stages.
Someone who misses a stage, or
who approaches a body of
functionality after it has been
constructed, wil l have a major
comprehension problem. It is
practically impossible, for
example, for anyone to make
small adjustments to the basics
of the MFCstructures ‐ to make
an MDI-looking single document
application ‐ without knowing
enormous quantities of badly‑
documented class internals.

Consider again the cashpoint.
Most people usethese machines
for l itt le more than checking
balances and withdrawing cash.
How many people would know
how to pay an electricity b i l l
through the machine, or even
why using the machine is better
than the alternatives? The
designers of those machines
understand i t , though, and if
they continue to add feature on.
top of function, they wi l l create a
system which, though sporting
the flexibility to handle any
need, wi l l be impenetrable to the
customers who want to use it in
an emergency to pay a forgotten
electricity bill. After all,
emergencies ‐ times when the
old ways have notworked ‐ are
exactly the times when people
are w i l l i ng to t r y somethingnew.

Technology, whether it’s a
cashpoint machine, a digital
watch, or an entire
development platform, must be
accessible to its users. That
means it has to be good, but not
great. It also means the
designers must resist the
temptation to keep messing
with it - at least un t i l a l l its
users think of i t as mundane. m

In spite of accosting bank
customers at cashpoint
machines, Jules has not been
arrested. He can becontacted on
01707 662698, or at
mayhem@jules.cix.co.uk.
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Unacceptable
memory leaks
Dear Sir,
I feel I must take RobertEnnals
to task over one of his closing
comments in hisGettingonwith
yourgarbagecollector article
(July 1998).He said ‘ I f the system
canwork out when objects are no
longer neededandsave the
programmer the bother of
managingobject lifetimes, then
that is good’. I consider this to be
ahighly dangerous approach to
applicationdevelopment,
whatever the language.

lagree that garbagecollection
has its place in cleaningup
unintentionalmemory leaksand
ensuringsystemstability. But to
relyon it for al lobject destruction
is irresponsible.Mr.Ennalsgoes
to great length in the article to
explainhow garbage collection is
notan exact scienceandhow
difficult it is to implement
perfectly, then suggests that we
should rely uponsuchan
imperfectmechanismtomemory
manage our systems and tidy up
the mess after us.Theconcerns
regardingthis approachare
further reinforcedbyhis
statement that ‘oneneedsto
understandhow it works andgive
i ta littlehelpsometimes’.

Any developer should be fully
aware of the usageof all objects
within his or her systemand
explicitly providefor the
destructionof eachobject, once it
is no longer required.Casually
discarding objects alongthe way
and relyingon the system to tidy
upafterwards isalmostas
recklessasusingVB’s faci l i ty for
notdeclaringvariables before
use. To start down sucha route is
to encourage lazy andcareless
coding techniques,whichwi l l
inevitably leadto lowercoding
standards anda lowerquality of
producedsoftware.

Evenif the garbage collection
mechanismwere able to identify
al l the correct objects for
destruction, there is no guarantee
that thiswill occurwithinan

EXE o c t o b e r 1 9 9 8

acceptable timeframe; thus there
is still scope for thememory
leakage to reachdisruptiveor
terminalproportions. In addition
to which, therewi l l alwaysbean
overheadof unclaimedgarbage
betweencollection cycleswhich,
likewise, couldpresent further
problems.

Mr. Ennals is suggesting that
one should apply the garbage
collectionprinciple to
applications andenhance the
mechanism specifically for each
object. Does this not then defeat
the ve r y purpose for which he
suggests using the inbuilt
garbage collectionof the
language or system, namely to
«savethe programmer the
bother...’ since the programmer
would indeedbemanaging the
object lifetimes,albeit via an
alternative approach? It may
well bethat sucha tailored
mechanismmay beappropriate
to one or two specific
applications but the developer
is stil l responsible for coding
that mechanismandensuring
that it is 100% reliable for a l l
objects within the system ‐ so
no gain there.

Further to this is the issueof
maintenance.Giventhe
complexity of the task, the
maintenanceof the code by
another developer at a later date
would rely far too heavilyon that
developer’s understandingof the
mechanismusedandwouldbe
likely to result in further
degradationof the codeor evena
mixtureof garbagecollectionand
user coded object destruction.

I, for one,wouldnotbehappy
if the localplumber werejust to
handtighten all the joints in the
newwater systemand thenflush
the systemwitha goo that
‘usually stopsmost leaks, aslong
asthe pipes andjoints wereset

up r ight ’ - sucha plumberwould
not begettingwork fromme.

Water leaksor memory leaks,
neither is acceptable and is the
responsibility of the person
providingthe system to ensure
that they don’t occur in the first
place. To rely ona ‘leak cleanup’
mechanismwhich cannot
ensure to provide 100% accuracy
is a hazardous approach andone
which could leaveyouwith
muchworse than a dampspot on
the ceiling.
MikeNorthall,
SoftwareConsultant,
MTBSoft@usa.net

I standby everything I said in
my article.What the Java
garbage collector claims to do,
it does completely correctly. It
disposes of objects that are no
longer referenced.This is an
exact science and can be done
completely rel iably.

Th ings on ly get
problematic if one is ho ld ing
references to things that one
doesn’t need.Whilea l i t t l e
thought is requi red in order to
ensure that one doesn’t
reference things that one
doesn’t need, th is is st i l l vastly
easier than hav i ngto do a l l
memo r ymanagement
manual ly.Not least because
manualmemorymanagement
introduces the problemof
delet ing objects that one is
st i l l using, something that
cannot happenwi th Java.

I have to disagree w i t h the
assertion that any th ingthat
makes programmingeasier
causes one to be ‘lazy’, and
produce lower qua l i ty code.
Indeed I would argue to the
contrary. Garbage collection
cleanly removesa common
source of bugsand complexity
andallows one to focus on the

LETTERS |

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

d e v e l o pm e n t . P l e a s e w r i t e to: The Ed i t o r,E X EM a g a z i n e ,

S t .G i l e sHouse , 50 P o l a n d S t r ee t , L o n d o nW1V 4AX ,

or em a i l editorial@dotexe.demon.co.uk

rea lproblems.
With regard to the time

taken to collect garbage, this
canbean issue in extreme
real-time situations where one
needs to be able to prove t ime
guarantees of one’s code, bu t
in most cases i t rea l ly isn’ t a
problem. Memo r y usage is not
l i ke ly to g row out of control
because if it does, the garbage
collector simply adapts to
check objects moreoften. The
t ime complexity of the
garbagecollection is bounded
by the space complexity of the
p r o g r ambeingcollected for, so
time spent is no t going to get
out of hand.
RobertEnnals

Help.What help?
DearSir,
May I endorseandbroadenWill
Watts criticismsof the Helpfiles
in the newDelphi4(EXE,August
1998)?Other Inprise(Borland)
products are no better.Visual
dBASE lacksexamples for many
newfeatures, has no guidance on
howto switchto the newOODML
andomits referenceto some
methodsaltogether. To the extent
that I understanda sessionat the
recent InpriseDeveloper’s
Conference in Denver covered
‘UndocumentedFeatures’! Are
details of these beingplacedon
the Inprisewebsite? Apparently
not, theyare for theears andeyes
of those presentat Denveronly
(thoughno doubt they wil l soon
leak out one way or another).
Howodd.

AsI t r y the latest upgradesof
other new software I find it more
andmoredifficult to locate
simple factual information.Lots
of hyperlinks navigatingfrom
onebland generalisation to
another but often litt lemore.
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Findinga list in the latest Excel
of all the functions, with syntax
and examples, proved quite a
challenge in itself. Adancing
paper clip is not much use when
you are lookingfor details of
HLOOKUP ( ) , Whatever the MS
marketingpeople may think.

At one time we receivedgood
comprehensive books with our
upgrades. Excellent for reference
and with the bonus that while
lookingup the current problem
one often stumbledon some other
hithertounknownand
potentially useful function. Sadly
wenowget less and lessprinted
material. Yet before they have
finally vanishedweare already
movingtowards incomplete
online Help.Just how are we
expected to learnal l the new OOP
and other wonders? By intuition?

Of course there may bea
more mundaneexplanation.
Various unguarded comments
and other clues suggest that new
upgrades are now beingreleased

BOOCH UJML IDES"

soquickly after completion that
not only is there inadequate time
for proper testing but even less
time for writing al l the Help and
pr in t ingsuch books asare
supplied. Eventhat mightbe
acceptable if the omissions were
quickly rectified insteadof being
treated as acloselyguarded
secret, aswith VdB.
BobRimmington,
BobRimmington@compuserve.com

We take a l l customer feedback
seriously, and would l i k e to
respond to a few of y o u r
concerns.

Wi th regard to Visual
dBASE documentation, we
madea business decision to
focus o u r resources on
updat ing the legacy
informat ion (mainly st r ipping
out or updat ingoutdated
examples) whi le at the same
t ime prepar inga solid core
documentation set fo r
seasoned dBASE developers.

As a result, we didn’t get to
cover some int roductory and
genera l conceptual material.
However, one long-time
customer called the rewr i t ten
LanguageReference ‘superb.
An incredible compendium of
technical in format ion
presented in readable form
and great detail.’ Wehave also
hadpraise f rom users on the
Delph i 4 documentation. We
focused on strengthening the
technical content of the
mater ia l . Since we’ve shipped
the product, we’ve already
updated m a j o r sections of the
Help and made the updates
available for free download.
A n d w e ' l l continue to improve
the documentation in
response to customer needs
and make those improvements
read i l y available.

We did makea decision - as
have many other companies in
this indust ry ‐ to offer pr in ted
versions (books)of the online

documentation separately.
That way, books can be pr inted
after the product is released.
The fact is, when we have to
freeze a technical document
for p r i n t far in advance of
product release, customers can
get outdated documentation.
Most users have come to
understand this equation.

Orders fo r post-release
p r i n t documentation have
been negligible, p robab ly
because most users know that
a l lo f the pr inted
documentation is duplicated in
the online Help system. They
know the system provides
quick access,comprehensive
indexing, full-text search
capabil i t ies, the ab i l i t y to p r i n t
or copy a n y topic or series of
topics, and the ab i l i t y to easi ly
download updates and
improvements to the system.
Director,
Technical Publications,
Inpr iseCorporation
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Preeling Vulnerable?
Guarding against hostile v i r u s e s has become exceedingly
complex. Today there are so many doors to your network that it’s
more important than ever to lock out v i r u s e s from every possible
entry point.
Total Virus Defense from Network Associates is acomplete
anti-virus solution for the enterprise c o m p r i s i n g a number of
suites that guard desktops, servers and Internet gateways

@Desktop Protection
VirusScan Security Suite offers comprehensive
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T E C H N I Q U E S

Keeping up with runtime
RTTIwas originally

omitted from C++ and

Kevlin Henneyshows there

is more to the runtimetype

information mechanismthan many

developers realise.

Gn" software engineer ing tech‑
niques, and object-orienta‑

t ion is no exception, are
based on principles of
abstraction. At heart ,
abstraction is about hid- 7
ingand simplification. For \* f
OO, the abstraction princi‑
ples are encapsulation, inheri‑
tance, and polymorphism.
Inheritance and polymorphism sup‑
por t simplification by classification,
expressing variation of type-based behaviour
but hid ing the detail of a runtime type behind a
more general interface.

Most type selection behaviour in C++ can be
expressed usingv i r t u a l functions, but there are
some cases where more knowledge of the specific
type is required. Considera persistence or I / O
framework where all storable objects are derived from a
s t o r a b l e class.The framework is generalandworks only
i n terms o f s t o r a b l e , but a user program w i l l need t o
recover a more specific type to beable to use it. This concept is
oneof type recovery,when an object of a type is passed intoa framework
and then back again via a more specific type.

Being able to downcast from a general to a specific class is often
considered the hallmark of a baddesign, but turns out to be a require‑
ment of many OO systems. However, it is a capability that is needed
in so few places that the presence of downcasting can stil l highl ight
poor design. The capability for typesafe downcast must be supported
by some k indof runtime type information ( R T T I and it is this capa‑
b i l i t y that was original ly omitted from C++.

Bjarne Stroustrup heldback from int roduc ing i t i n toC++ because
he had seen how it had been (ab)used for ‘ type switching’ in Simula
67. In an interest ing and rare parallel, Bertrand Meyer did not or igi‑
nally include it in Eiffel for the same reasons. However, RTTI and a
typesafe downcasting mechanism can be likened to a parachute: not
something you needoften,but the difference betweenhavingonever‑
sus no t having one, in the few cases it is needed, can be significant!

20

pe information
As par t of the standardisation process, C++

acquired RTT I , the most visible aspect of which is
d y n am i c _ c a s t . There i s perhapsmoredetai l , and

motivation, to the RTTImechanismthanmany
developers realise, so this article w i l l take a
closer look.

The code examples presentedhereare writ‑
t e n to the style and content of the new ISO
C++ standard. For brevity, rather than asa
recommended style, member functions

aredefined in the bodyof the class def‑
in i t ion rather than out of line.
A l l the standard l i b ra ry fea‑
tures are i n n am e s p a c e s t d ,
but aga i n for b rev i t y a
u s i n g namespace s t d ;

directive is assumed in
each code example.

Rolling your ow n
Let us take the historical route:how did

C++ programmers traditionally approach this
problemarea?Typically, it was by creatinga simple
runtime type-checking framework, something like
the one shown in L is t ing 1.1. List ing 1.2 shows how

aderivedclasswoulduse it ,andList ing1.3shows how
client codewould take advantage of i t . Such frameworks

have been reinvented almost asoften asstring classes.
There are some obvious problems with this. It is tedious

and error prone, both for the class user and the class provider.
L is t ing 2.1 enumerates the common problems. Some things can be
done to alleviate the tediousness and mundane errors. For instance,
macrosor templates can beused to s impl i fy the responsibil it iesof the
class provider and eliminate cut andpaste coding;the job of the class
user remains pret ty much asbefore.

To understandwhy such ascheme requires a language rather than
a l ib rarysolutionwemust look beyond issuesof convenience to more
fundamental problems. A ro l l y o u r own scheme does not work at a l l
well for template classes, asLis t ing2.2 illustrates. It is possible to get
round some of the template problems and resolve some efficiency
issues by using the address of the s t a t i c t y p e informat ion, but the
class name w i l l s t i l l be the same. The other rea l show-stoppers are
associated w i t h mu l t i p l e inheritance and v i r t u a l base classes:
assuming you have the type information, what happens with the
downcast? A cast through v i r t u a l base classes results in a compila‑
tion er ro r and, for other MI cases, a plaincast may endup as a simple
address cast without offset readjustment (chaos follows...).
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The typeid operator
It is clear that a languagesolution is more appropriate than a l ib rary
one. Part of C++’s RTTImechanism is the t y p e i d operator, which is
syntactically reminiscent of the s i z e o f operator. It may take either
a type name ora value as its operand, and it returns a c o n s t refer‑
ence to a s t d : : t y pe_ i n f o object ‐ a standard l ibrary type - that
describes the given type or the type of the given value. If t y p e i d had
a prototype, it would look much like the following pseudo-C++:
c o n s t t y p e _ i n f o & t y p e i d ( v a l u e o f a n y t y p e ) ;
c o n s t t y p e _ i n f o & t y p e i d ( t y p e n a m e ) ;
To check whether an object is of a specific type, you couldwrite:
i f ( t y p e i d ( * p t r ) = = t y p e i d ( e x amp l e ) )
Note that to use the t y p e i d operator the programmer must include
the standard < t y p e i n f o > header file.

The type_info class
The type_ in fo class itself i s very simple (see Lis t ing3). In addition
to the name member, which returns the type name, you may find a
raw_name member function on some platforms. This is a non-stan‑
dard extension that can be used to query the name-mangled version
of the type name.

Only the system can create t y p e _ i n f o objects. Once a reference
t o a t y p e _ i n f o has been returned from t y p e i d , that reference will
bevalid for the restof the program.This is oneof thefew cases in C++
programming where it is reasonable for aprogrammer to take the
address associatedwith a referenceand hold onto it for later use:
c o n s t t y p e _ i n f o * i n f o = & t y p e i d ( * p t r ) ;

A good compiler/linker system wil l ensure that type_ in fo fora
given type is not duplicatedin the system, ie in all translation units of
a program, a n expression & t y p e i d ( t y p e ) would yield the same
address for the same t y p e . However,althoughexpected of a goodqual‑
i t y implementation, it is nota requirementandnotsomethingthat can
alwaysbeachieved,egwhendealingwithdynamically linkedlibraries.

Polymorphic versus non-polymorphic types
How is the type informationassociatedwith an object? It wouldcer‑
ta in ly be an unacceptable overhead if each object carried the
t y p e _ i n f o o r a pointer t o i t .

For polymorphic types ‐ ie a type with an inheritedor declared
v i r t u a l function - the solution is to usethe vtable,which alreadyrep‑
resentsa formof RTTIwith respect to v i r t u a l function lookup.Fig‑
ure 1shows one possible implementation.

For non-polymorphic types, such a structure would bean unac‑
ceptable imposition. It would interferewith the layout compatibility
of plain s t r u c t swithother languages,suchasCandPascal.TheC++
principle of not payingfor what is not usedwould also beviolated.

The solution is that fo r expressions whose types are non-poly‑
morphic, including built-in types, the t y p e _ i n f o is determined at
compile time. Thus it is quite independent from the object and i ts
memory layout. In th is case, t ype id ’s operand is not evaluated as
there is no need - this is l ike s i z e o f . A funct ion n o n _ p o l y that
returnsa pointer to a non-polymorphic base class w i l l not get called
in the following statement:
c o u t < < t y p e i d ( * n o n_po l y ( ) ) . n ame ( ) < < e n d l ;

However, as theessence of RTTIsuggests, an expression result ing
in a reference to a polymorphic type w i l l get evaluated, and the
t y p e _ i n f o associated wi th the most derived class ‐ ie the actual
object’s type - wi l l bereturned.In the following statement a function
p o l y , which returnsa pointer to a polymorphic class, wil l becalled:
c o u t < < t y p e i d ( * p o l y ( ) ) . n ame ( ) < < e n d l ;

EXE o c t o b e r 1998

for polymorphic objects.

If the pointer beingdereferenced is null , a b a d _ t y p e i d exception is
thrown (see L i s t i ng3).

Acommonerror is toattempt to take the t y p e i dof apointertoapoly‑
morphic object. This results i n a t y p e _ i n f o that describes the pointer
rather than what is being pointed to. On reflection, this is perhaps not
that surprising; it is the referenceto theobject that must beused.

The dynamic_cast operator
However,everything is not yetsolved. Castingthroughmultiple inher‑
itanceand v i r t u a l baseclasses is stil la problem;havingthe cast sep‑
arate from thecheck is stil lerror prone- only exact typematchescan
besupported using t y p e i d , ie there is nois-kind-ofcheck.

This is where the dynamic_cast operator fits in. I t combines the
type check with the cast,andusesthe syntaxof thenewkeywordcasts
(seeKeywordcasts). It is only legalfor pointersand references to poly‑
morphic types; it wi l l fai l to compile for non-polymorphicand incom‑
plete types. For a pointer, a successful cast wi l l result in a pointer
correctly cast andadjusted to theapplicable partof theobject ‐ includ‑
i ngmult iple inheritance and v i r t u a l base class cases - whereas an

v i r t u a l b o o l i s _ k i n d _ o f ( c o n s t s t r i n g & ) c o n s t
{ r e t u r n f a l s e ; }

v i r t u a l ~ r u n t i m e ( ) ( }

List ing 1 .1 -A l ibrary solution to RTTI .

{
p u b l i c :

v i r t u a l c o n s t s t r i n g & t y p e ( ) c o n s t
{ r e t u r n t y p e _ r a

v i r t u a l b o o l i s _ k i n d _ o f ( c o n s t s t r i n g
& o t h e r _ t y p e ) c o n s t

{ r e t u r n t ype_name = = o t h e r _ t y p e ; }
s t a t i c c o n s t s t r i n g t y pe_name ;

Ve
c o n s t s t r i n g e x amp l e : : t y p e _ n ame = " e x amp l e " ;

L i s t i ng 1 . 2- Derivedclass view of l ibrary RTT I .

runtime_checkable * p t r = . . . ;
c o u t < < "runt ime t y p e i s " < < p t r - > t y p e ( ) < <
i f ( p t r - > i s _ k i n d _ o f (examp le : : type_name) )
{

example * c a s t _ p t r =
/ / u s e c a s t _ p t r

L ist ing 1.3- Usage example of l ibraryRTTI .
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n a m e s p a c e z o o
{

c l a s s a n i m a l
{
p u b l i c :

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

/ / f o r g o t t o o v e r r i d e i s _ k i n d _ o f
s t a t i c c o n s t s t r i n g t y p e _ n a m e ;

/ / m u s t b e " z o o : : a n i m a l " , n o t " an ima l "

: p u b l i c runt ime_checkable

}

c l a s s mammal p u b l i c a n i m a l
{
p u b l i c :

v i r t u a l c o n s t s t r i n g & t y p e ( ) / / f o r g o t c o n s t
{ r e t u r n n a m e ; }

v i r t u a l b o o l i s _ k i n d _ o f ( c o n s t s t r i n g
& o t h e r _ t y p e )  c o n s t

{ r e t u r n name = = o t h e r _ t y p e ; }
/ / f o r g o t t o c h a i n t o a n i m a l : : i s _ k i n d _ o f

s t a t i c c o n s t s t r i n g name ; / / s h o u l d b e t y p e _ n a m e

PY

c l a s s p r i m a t e
{

p u b l i c mammal

p u b l i c :
v i r t u a l c o n s t s t r i n g & t y p e ( ) c o n s t

{ r e t u r n t y p e _ n a m e ; }
v i r t u a l b o o l i s _ k i n d _ o f ( c o n s t s t r i n g

& o t h e r _ t y p e )  c o n s t
{ r e t u r n t y p e _ n a m e o t h e r _ t y p e | |

a n i m a l : : i s _ k i n d _ o f (other_type) ;
/ / cha ined to w r o n g c l a s s

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

List ing 2.1- Some common problems with DIY RTTI .

temp la te< t ypename  va lue_ t ype>
c l a s s c o n t a i n e r : p u b l i c run t ime_checkab le
4
p u b l i c :

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

}

t e m p l a t e < t y p e n a m e v a l u e _ t y p e >
c o n s t s t r i n g c o n t a i n e r < v a l u e _ t y p e > ype_name

=  " c o n t a i n e r " ;
/ / d i f f e r e n t t e m p l a t e i n s t a n t i a t i o n s w i l l
/ / h a v e same s t r i n g v a l u e f o r t y p e _ n a m e

List ing 2.2-Template problems with DIY RTTI .

namespace s t d
{

c l a s s t y p e _ i n f o
{
p u b l i c :

v i r t u a l ~ t y p e _ i n f o ( ) ;
b o o l o p e r a t o r : c o n s t t y p e _ i n f o & ) c o n s t ;
b o o l o p e r a t o r c o n s t t y p e _ i n f o & ) c o n s t ;
b o o l b e f o r e ( c o n s t t y p e _ i n f o & ) c o n s t ;
c o n s t c h a r * n a m e ( ) c o n s t ;

p r i v a t e :
/ /  p r e v e n t  c o p y i n g
t y p e _ i n f o ( c o n s t t y p e _ i n f o & ) ;
t y p e _ i n f o & o p e r a t o r = ( c o n s t t y p e _ i n f o & ) ;

/ / i m p l e m e n t a t i o n n o t s p e c i fi e d
‘i

/ / R T T I e x c e p t i o n t y p e s d e r i v e d f r o m s t d : : e x c e p t i o n
c l a s s b a d _ t y p e i d : p u b l i c e x c e p t i o n { ... } ;
c l a s s bad_cas t : p u b l i c e x c e p t i o n { 2

Listing 3- Contents of the standard <typeinfo> header.
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unsuccessfulcast wi l l result in a testable nul l pointer:
b a s e * b = . . . ;

d e r i v e d * d = d y n a m i c _ c a s t < d e r i v e d
* > ( b ) ;

i f ( d )

/ / s u c c e s s f u l c a s t
e l s e

/ / u n s u c c e s s f u l c a s t

A s d y n a m i c _ c a s t checks that the cast i s possible, rather than check‑
i ngfor an exact type match, it is our substitute for an is-kind-ofopera‑
tion. List ing 4.1shows how it can be used to define a type predicate
function object, and Listing4.2 shows it in action asa type filter. If you
st i l l hanker for amore explicit is-kind-ofoperator, see the end of the
Keywordcasts box out for how to define your own operators.

Declarations in conditions
I t i s inevitable that almost all d y n a m i c _ c a s t operations wi l l b e asso‑
ciated with a null check. This inspired a change to the language. A
pointer declarationmay becombined with adeclaration where a non‑
nul l initialisation represents t r u e , and a null initialisation repre‑
sents f a l s e . The variable has scope over the whole of the control
statement, but not outside i t . This simplifies the use of
d y n a m i c _ c a s t , and reinforces the C++ principle o f declaration a s
close to the point of first use aspossible.
b a s e * b = . . . ;
i f ( d e r i v e d * d = d y n a m i c _ c a s t < d e r i v e d * > ( b ) )

/ / s u c c e s s f u l c a s t , d i n s c o p e
e l s e

/ / u n s u c c e s s f u l c a s t , d i n s c o p e
/ / a n o t i n s c o p e

Although originally intendedto accommodatedynamic_cas t ,dec‑
larations in conditions were generalised sothat variables of any type
may bedeclared and initialised in the conditionof an i f , w h i l e , f o r ,
or s w i t c h statement. The constraint on this is that the type must be
convertible to the expected type: b o o l for i f , w h i l e , and f o r ; and an
integer or e n u m type for s w i t c h . This addition to the language also
triggered a longoverdue change to the scope of a variable declared in
the initialiser of a f o r loop.

The bad_cast exception
The d y n a m i c _ c a s t operator may b e used with references t o objects
of polymorphic type.The question naturally arises as to what hap‑
pens in the event of failure: there is no such thing asa null reference.
A bad_cas t exception (see List ing3) is thrown in such cases:
b a s e & b = . . . ;

t r y
{

d e r i v e d & d = d y n a m i c _ c a s t < d e r i v e d & > ( b ) ;

/ / s u c c e s s f u l c a s t
}
c a t c h ( b a d _ c a s t  & )
{

/ / u n s u c c e s s f u l c a s t

Styl ist ical ly, one would use a pointer cast for t y p e queries, and a
checked reference cast for assertions, ie the premise is that the cast
to the target type wil l succeed and any other outcome isa failure.

Abad_cast exception wil l alsobethrown in the event of ambigu‑
ous classes ‐-wherea class has been repeatedly, but not vir tual ly,
inherited through mult ip le inheritance. The potential loophole of
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Keyword casts
The adoption of the RTT! proposal in 1993, as part of the ISO/ANSI
standardisation process, saw the introduction of four new casts,
including dynamic_cast.The traditional cast form, inherited from C,
is not attractive at the best of times. That they stand out is a good
thing: explicit conversions are often an indication that the program‑
mer is cheating the type system, and making such assumptions clear
in the code is important. Given that, the problem with the old style
casts is that they are not clear enough in their intent or easy enough
to locate across a large program ‐ how many matching parentheses
do you think there are in the average C++ program?

The four keyword casts address these issues. Each one is a spe‑
cialist, good at only one type of conversion. Based as they are on key‑
words and explicit template function qualification syntax, they are very
easy to locate in your source.

s t a t i c _ c a s t
This cast covers all of the safe casts: widening numeric casts; pointer
and reference casts from derived to base classes; construction of
objects from single argument constructors; use of user-defined con‑
version operators; and pointer casts to v o i d *. It also covers many of
the ‘plausible’ casts, ie ones that might feasibly be safe if the pro‑
grammer is to be trusted, but are otherwise not guaranteed: narrowing
numeric casts and casts from integers to enumerations; pointer and
reference casts from base to derived classes (excluding virtual base
classes); and pointer casts from v o i d *. Note that the types must be
complete, otherwise you will receive a compilation error.

dynamic_cast
This cast handles typesafe casting between polymorphic classes of an
object via pointers or references. It can handle casting through virtual
base classes, downcasting, and crosscasting. It can also handle
upcasting, but this is redundant and can be handled at compile time.

casting through to a private base class has been stoppered wi th a
b a d _ c a s t exception.

Extending available type information
StandardC++ lacks the richnessanddetailof Smalltalk and
Java’s reflective capabilities. There are, however, two mecha‑
nisms by which type information may beenhanced: the first is
open to the system vendor, and the second to any developer.

The type_ in fo class is itself a polymorphic baseclass. A compiler
vendor may choose to derive more specific classes from it that cate‑
gorise and describe types in greater detail, ega derived class holding
extra information on classes, another hold ing details of function
pointer types, etc. How would the user gain access to such extra infor‑
mation, given that t y p e i d is required to re tu rn a c o n s t reference to
t ype_ in fo? By us ing RTTIo f course! The dynam ic_cas t can be used
to probe the specific type for selection and downcasting purposes.

A different technique is to use the t y p e _ i n f o asa lookup index.
This is significantly more portable,extensible,andaccessible to the
ordinary programmer, but requires additional support types and
objects. Aprogrammer may wish to associate a handler object or
f u n c t i o n , o r a k e y value, wi th a specific type. This amounts t o
extending the capabilit ies of a type non-intrusively outside that
type, eg for the purposes of I / O or persistence. It is here that the
t y p e _ i n f o : : b e f o r e member func t ion comes in to i t s o w n . I t
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r e i n t e r p r e t _ c a s t
This cast plays the role of the low-level cast beloved of systems pro‑
grammers: unportable and dubious casts such as converting between
pointers and integers, pointers to data, and pointers to functions, etc.
Here be dragons, with attitude.

These keyword casts cover almost all of the capabilities, and more,
of the older cast forms. Perhaps the one exception to this is casting to
non-public base classes. However, this is no great loss. If you are gen‑
uinely hell bent on breaking encapsulation, you might as well do it in
style: # d e fi n e p r i v a t e p u b l i c . . .

The use of explicit template function qualification syntax meansthat
you can, if you wish, define your own ‘casting operators’ to perform some
kind of conversion and have the same appearance as the keyword casts.
For instance, a numeric conversion implemented in terms of n u m e r ‑
i c _ l i m i t s , and checked for loss o f range, might b eused a sfollows:
d o u b l e d = . . . ;

i n t i = n u m e r i c _ c a s t < i n t > ( d ) ;
If you wish to retain the versatility of the old cast forms, but the vis‑

ibility of the modern cast form, you can achieve this asfollows:
t e m p l a t e < t y p e n a m e r e s u l t _ t y p e , t y p e n a m e a r g _ t y p e >

r e s u l t _ t y p e e x p l i c i t _ c a s t ( c o n s t a r g _ t y p e & a r g )

{
r e t u r n r e s u l t _ t y p e ( a r g );

defines a n order ing between t y p e _ i n f o objects, but not one that
is in anyway necessarily relatedto class hierarchy,alphabetical
ordering, or position in memory. L is t ing5 shows a generic map

type for looking a value u p based o n t y p e _ i n f o .

Navigation
Multiple inheritance ranks up there in the great computing holy

wars alongside bracket alignment, editor of choice,real operating
systems, and soon. Some regard it asan essential and fundamental

t e m p l a t e < c l a s s b a s e , c l a s s d e r i v e d >
s t r u c t k i n d _ o f : u n a r y _ f u n c t i o n < c o n s t b a s e * ,
{

boo l>

b o o l o p e r a t o r ( ) ( c o n s t b a s e * o p e r a n d ) c o n s t
{

r e t u r n d y n a m i c _ c a s t < c o n s t d e r i v e d * > ( o p e r a n d );

L ist ing4.1-Type conformance predicate.

s e t < a n i m a l * > z o o ;
/ /  p o p u l a t e  z o o

c o u t < < c o u n t _ i f ( z o o . b e g i n ( ) , z o o . e n d ( ) ,
k i nd_o f<an ima l , m a m m a l > ( ) ) << e n d l ;

L is t ing 4.2 - Count ing the mammals at the zoo with ISO C++.
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OO feature, while others demonise it as a g o t o . It is
important to remember that a program is n o t con‑

cerned whether or not you use MI badly. It is the
programmer that cares; language features do not

havea conscience.
One of the most common good uses of MI has been

the style of mix-in programming,where additional ‘prop‑
erty’ classes aremixed in wi th a principalclass hierarchy to add capa‑
bi l i t ies, suchas persistence or notification. Mix-ins are abstract
classes and, in the simplest form, they are pureabstract, ie they have
no implementation at all. This use of pure abstract classes has been
around for some t ime, but has more recently come in to vogue as
‘interface style programming’ (see List ing6.1).

A d y n a m i c _ c a s t i s normally presented a s a safe downcast mecha‑
nism, but this is a very narrow view of i ts capabilities: it may also be
usedfor safe crosscasting to siblingclasses. In this context, the role of
d y n a m i c _ c a s t i s t o query interfaces ( a question for COM program‑
mers: does this sound familiar?) as illustrated in List ing6.2.

A special case for d y n a m i c _ c a s t i s casting t o a v o i d * . This
returns a pointer to the beginning of the object, and wi l l not fail.
This can be used to support part icular m e m o r y management
schemes or to establish the actual identity of an object. In a multi‑
ple inheritance lattice this latter concept can be valuable when
establishing whether or not two pointers to different types actually
point to different parts of the same object (see List ing6.3).

In reserve
Although RTTIcan be- and has been - easily abused, effective and
sparing use can lead to more loosely coupled systems; w i th poor
use, the opposite is very definitely the case. In addition to the h igh
powered uses of RTTI that have been mentioned, having access to
basic type metadata such asthe type name can assist in more mun‑
dane tasks ie debugging and exception reporting.

In spite of the continued useof home grown RTTI systems, native
C++ RTTIpresents a more robust and comprehensive mechanism for
type discovery and navigation within a class hierarchy. a

R T T I

template<typename va lue_ type>
c l a s s type_map
{
p u b l i c :

v a l u e _ t y p e &operator[] (const t y p e _ i n f o &type_ id )

r e t u r n c o n t e n t s [&type_ id ] ; _
} : 3

const value. type ‘koperator{] (const type_info¥ iENie are const =
a mep_type::const_:iterator f o u n d= ‑

contents.Poeurs,id)ae

: phLow: logic_serror{“badtypeook")
cad as : ‘og ‑struct compare :

binary_!Paetitacouse t y p e _ i n f o * , |‘ const type_info 2 bool>
{

bool operator() (const opacities t i h e , ~2.
i u ) . . . Goaet, Cypaeimen. S h a ) ‘onehs

{ return,tns->before(*zhs)7

‘ypedat map<const type_info * +value_type,Beenemes

Lis t i ng 5 -A generic m a p type for look ing a value up based on
type_info.

/ / i n t e r f a c e classes
c l a s s d i s p l a y a b l e { ... } ;
c l a s s not ifiab le ( ... } ;
c l a s s s t o r a b l e { ... } ; ‑

/ / e n t i t y c l a s s e sclass document { ... };
c l a s s wp_document :

p u b l i c document ,
public M igs Sisiievanre? p u b l i c v i r t u a l storable

descg aig ee

List ing 6.1- Polymorphic interface and en t i t y classes.

document *d = new wp_document;

i f ( s t o r a b l e *s = dynamic_cast<storable * > ( d ) )... / / use s t o r a b l e o p e r a t i o n s f o r d
i f ( n o t i fi a b l e *n = dynamic_cas t<no t i fiab le * > ( d ) )

+ + . / / w i l l n o t b ee x e c u t e dfor d
List ing6.2- Us ing dynamic_cast to query interface support.

n o t i fi a b l e * n = . . . ;
s t o r a b l e * s = . . . ;
if (dynamic_cast<void * > ( n ) ==

dynamic_cas t<vo id * > ( s ) )

List ing6.3 -Comparing object identity w i th dynamic_cast<void *> .

KevlinHenney worksfor QA T r a i n i n gas a senior technologist,
specialising in programming languagesandarchitectures. He is also
a memberof the BSIC++panel. Hecan becontactedby emailat
khenney@gatraining.com.
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NuMEca
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UMEGA
Finding good developers to crank out more software is tough (not to m e n t i o n expensive). But with NuMega

DevPartner Studio™, you can turn up productivity of your ex is t ing team. Its su i t e of SmartDebugging™ tools For

Microsoft Visual Studio® accelerates development of multi-language c o m p o n e n t s and applications. Using NuMega

DevPartner Studio, individual developers can deliver reliable applications and c o m p o n e n t s almost as Fast as whole

t e a m s can. That's because it automatically d e t e c t s , diagnoses, and facilitates the r e p a i r of errors and perfor‑

mance problems anywhere in your application. You get automat ic error detection and system debugging, plus p e r ‑

Mae Se formance and deployment analysis, all integrated i n t o one value-priced package. So save t i m e

Partner and money. Cancel that developer recru i tment ad and order NuMega DevPartner Studio Today.

SmartDebugging” for Faster development
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Focusing on the HTML Help format, Dave Jewell rounds up three of the leading help

developmenttools: RoboHELPOffice, Doc-To-Help, and HDK.

Hopichange, as the saying goes, is here to stay. Some years ago,
the innovativeThreadz Organizer ( n o w LotusOrganizer ) received

rave reviews for the way in which its user interfacemimicked a real‑
l i fe fi l o f a x , even down to the ‘burst in to flames’ wastebasket i n t o
which you could dump unwanted items. Nowadays, the top-end con‑
tact managers and PIMs are mov i ng away from the filofax paradigm,
which is seen asbeing increasingly dated and passé. Microsoft is hop‑
ing that Windows developers and users wil l likewise see the faithful
old WinHelp e n g i n e as a th ing of the pas t and embrace the sexy-look‑
i ng new HTML Help system.

Part oft h e reason for the emergence of HTML Help is frankly polit‑
ical and - some would say - a c u n n i n g but cynical ly manipulat ive
move on the par t of Microsoft. An extract f rom Microsoft’s documen‑
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ta t i on for the HTMLHelp sys t emstates that: ‘ I t [ HTML Help] uses the
underlyingcomponentsof Microsoft Internet Explorer to display help
content.’ ( Taken from HTML HelpWorkshop online help.) For the last
year or so, Microsoft has been feverishly working to promote the view
that Internet Explorer is a core component o f the o p e r a t i n g system
and therefore c a n n o t (allegedly) be removed from Windows, i r r e ‑
spective of what the US Department of Justice m igh t say.

Thus, wehave a situation where the new Windows help file sys t em
supposedly uses basic components of IE. L ikewise, we find that there
are impo r t an t additions to the common controls that require the latest
version of IE to beinstalled.The new HTML Help engine requires the
sameCOM-based HTMLviewing component that’s usedby the browser,
then there’s Active Desktop that uses... wel l , you get the picture.
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‐ Newly released,
Pervasive.SQL v7.0 now combines both Btrieve
and Scalable SQL in one exciting product. Delivers
the transaction speed of Btrieve, together with the
sophisticated relational query capability of Scalable
SQL. Linked by a single common microkernel in
one package. Available for the Windows NT or
Netware platforms with client support for all
flavours of Windows and Netware, OS/2 and DOS.
From £615

Visible Systems have released version 2.0 of their
object-oriented database design tool.
New and improved features include the
database v i e w s design feature for
building views from columns f rom
several tables, compare and alter
features fo r comparing database
s t ruc tu res and generating al ter

statements for synchronising the two structures.
Reverse engineering of SQL DDL and new
reporting features add to the ease of use.

Integration of EasyObject with EasyER aids the transition of relational ER
diagrams to the new UML (Unified Modelling Language) object oriented
class diagrams. only £995

SYSTEMS CORPORATION

‐ The programmer’s
favouite editor for large and complex source
code projects. The speed and flexibility of
Codewright 5.1 is enhanced by the addition
of 3 scripting language options. Working
w i t h code is easier wi th side-by-side
differencing , change merging, tags etc.
CodeWright synchronises file wi th your
Microsoft or Borland IDE. Call for upgrades.
Still only £159

System Science News!

Server Anywhere,wa cxta ( e a e i o e
workgroup and mobiledatabases. Studio also includes
modelling andreport tools. Call forupgrades.

= New catalogue - call for the latest System Sciencerelease!

‐ N o w you can write once
and output all leading industry-standard Help
formats. RoboHELP Office guides you through
the entire process of creating professional
online Help and information systems for
Windows 3.1, 95, and NT, Windows CE,
WebHelp, web s i tes , as wel l as the n e w
Windows 98/NT 5 format called M i c r o s o f t
HTML Help, and pr in ted documentation.

" £418 ...call for upgrades.

‐ LEADTOOLS offers imaging
technology in 15 general categories: scanning, colour
conversion, display/special effects, annotations, image
Processing, compression, image format import/export filters,
Internet imaging, database imaging, printing, multimedia,
Imaging Common Dialogs, OCR, FlashPix format and screen
capture. The result of eight years of development, the toolkit
literally puts millions of lines of code at the fingertips of
application developers. LEADTOOLS Imaging - (16 and 32
bit ActiveX) - LEADTOOLS popular ActiveX imaging toolkit
allows developers a choice between a 16 bit or 32 bit
development environment and includes Cdocumentation.

Choose the right package to suit your needs! - Toolkit also available in Multi-Media, Medical
Imagingand more...! Only £299

and Unleash
=] the Power of Windows and the Web!

| Maximise your productivity, develop faster
than ever before. Write less code: Reuse
c o m p o n e n t s f rom any language, auto‑
matically generate application logic from
visual modules and take advantage of
programming wizards. Inc; Visual Basic, Visual
C++, Visual J++, Visual Interdev 6.0 and Visual
FoxPro. Prof upg £ 3 6 3 , Ent upg £724 .

-Find unprecedented Data Conversion Power
with the newly released Data Junction Version 6.5. Critical new
features include more native SQL formats, new mass insert
spokes, expanded data transformation power, metadata

repository, a n e w delete mode for
SQL and a new sor t func t ion .
Enhance your t e a m management
with large file support and improved
SDK’s, and choose the upgrade that
fits you data conversion needs by

choosing from the Personal; £245, Professional;
£530 or Enterprise; £1050 editions.
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some of the features that make it easy to
b r o w s ethe Internet.

With channels, the latest Web content is
| a u t o m a t i c a l l ydelivered t oyou from the|| world's best content providers. And if you|| have installedthe new desktop, you can also

view the channels right on your desktop or
j] 8Syour screen saver.

Figure 1-HTML-based help first appearedas part of Microsoft's
InternetExplorer.HTMLHelp makes it very easy to incorporate ani‑
mated graphics into your online documentation, such as the ani‑
mated question mark in this illustration.

In this roundup, I take a look at three of the leading help file
authoringtools: RoboHELPOffice, Doc-To-Help,andHDK.Al lof these
products now offer the ability to create files in HTML Help format,
and this article wi l l major on this aspect of each system.

RoboHELPOffice 6.0
The version of RoboHELP6.0 reviewedhere is the full ‘Office’ product,
which includesbothRoboHELPClassicandthe newer HTML Helpver‑
sionof RoboHELP.The officialnameof the HTMLvariant is ‘RoboHELP
HTMLEdition’. It was formally knownasRoboHTMLand I ' l lcontinue
to use the older namefor the sake of brevity. You may remember that
Blue Sky Software established an early reputation through the use of
its innovativeRoboHELPsystemthat runs inside Word,converting the
word processor into a help authoring system. There are obvious pros
and cons with such an approach, the most obvious one being that you
won't get far without a copy of Word! Although still actively marketed,
this . H L Pfile development tool hasbeenrenamedRoboHELPClassic to
reflect the increasingfocus on the HTML Helpfile format.

The new development environment is quite different from its pre‑
decessor. Instead of a Word add-in, RoboHTML appears as a stand‑
alone WYSIWYG application complete wi th an Explorer-style
navigationwindow on the left, a content pane on the right,and a cou‑
ple of draggable, dockable toolbars. As with the latest version of
InstallShield, Blue Sky is essentially attempting to emulate the look
and feel of DeveloperStudioon the assumptionthat many developers
are familiar with i t . Thus, there’s a compilation pane along the bot‑
tom of the window and evena set of tabs below the navigation win‑
dow for selecting different views of the world (see Figure2).

The content panealso sportsa set of tabs for examiningan individ‑
ual topic in various ways. Much of the time you'll beusing the WYSI‑
WYG tab, which provides a good representation of the finished topic.
There’s a TrueCode tab, which shows you the topic as syntax-high‑
lightedHTMLsourcecode(similarto the v i e w |S o u r c e option in Inter‑
net Explorer), and a Link View for examining the links between
different topics, identifyingURLlinks, broken links,and soforth.

As you'd expect, you can easily import existing HTML and Word
documents (includingWord97) intoRObOoHTMLwith muchof the for‑
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Instead of aWord
add-in, RoboHTML

appears asa standalone
WYSIWYG application.

matt ing being preserved. Even tables seem to make it through the
sausage machine without significant in jury and you can create new
tables within the design environment. Once you've got your body of
text into the help development system, it’s very easy to bash it into
the shape that you want. RoboHTMLhasa particularly richset of text
formatt ing options that ‐ in some cases ‐ r ival even those of Word
itself. Fancy creating a bulleted-list with a custom bitmap to repre‑
sent the ‘bullets’? Well, you can do it easily with this package.

Youcan create and maintainstylesheets that appear in the naviga‑
t ion panel as part of the project hierarchy. It’s relatively straightfor‑
ward to ‘link’ an existing style sheet to a topic, although personally I
think it would be better if you could just drag a style sheet over and
drop it onto a topic. In addition to linked style sheets, you can embed
style definitions into individualHTMLfiles (topics)ona one-offbasis,
andofcourseyoucanalsoselect textandmassage it ‘inline’ in the usual
way using the various text formatting buttons on the toolbar. Thus,
you've got athree-levelhierarchyof linkedstyle sheets,embeddedstyle
information, and inline styling, with the style information at the bot‑
tom level taking precedence over the higher level information.

GIFand JPEG can beeasily incorporated into your project (but see
latercomments on thegraphicfile locator)though the WYSIWYGwon’t
give youa real-timedisplay of animatedGIFfiles doing their thing. You
can set up images as backgrounds to a topic and ‐ if you must! - you
can even tile a topic background with a small animated GIF.

ar

Figure 2‐ RoboHELP HTML Edition makes it easy to cover al l the
basics.This is a help file that I 've taken from a shareware applica‑
tion, convertedto aHTML Help project,andthen ‘enhanced’ in var‑
ious ways. It could be recompiledas a .CHMfileor published as part
of a website.
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Figure 3 - Because the HTML Help Act iveX control is using the
same underlying HTML display engine as Internet Explorer itself,
you can browse theWeb from the HTMLHelp viewer. Here's part of
the Blue Sky site, which was created using RoboHELP itself.

Enter hyperlink stage lef t
A particularly cute aspect of RobOHTML is the inclusion of support
for a number of ‘special effects’, each of which is provided courtesy
of the Dynamic HTML support in Internet Explorer 4.0. Using the
F o r m a t |Spec ia l E f f e c t s menuyou can, for example,select achunk
of text , a hyperlink, or even an image and then choose which effect
you want to apply to the selected item. You can have the object fly in
from any of the four points of the compass, make it ‘glow’ when the
mousecursormovesover it (goodfor creatinghyperlinkswith imme‑
diate visual feedback),apply transitions, fade-ins, drop shadows, and
soforth. It’sal l ratheraddictive and therein lies the danger: take care
not to overuse these special effects or else the novelty w i l l rapidly
wear off and your end users wi l l end up cursing while they wait for
the wanted hyperlink to enter from stage left!

RoboHELPOffice 6.0 ships wi th around4” of printeddocumenta‑
t ion, which isapproximately 3.95” more thanmost peopleseem to pro‑
vide these days. The documentation comprises a largevolume on the
‘Classic’ edition, another on the HTML edition, a third volume that
discusses a l l the extra tools and uti l i t ies that ship wi th RoboHELP
Office, and a fourth booklet about the ‘What’sThis? Help Composer’.

Tools, inspectors and utilities
What's that lot then? As with previous other ‘Office’ products from
Blue Sky, the package includes a large number of tools, inspectors,
and conversion utilities. If you’ve investeda lot of time in creating a
nice .HLPfile for your product, you obviously don’t want to start from
square one when going over to HTML Help. With RoboHTML, you
don’t have to. There’s a niceu t i l i t y that w i l l convert an existing .HLP

file into a set of ‘source’ files, separating out al l the individual topic
files, GIFs, and soforth. There’s another u t i l i t y for tak ing a .HLP file,
creating a set of RObOHTML sources, and recompiling into .cHM for‑
mat ‐ and it works too! Some tweakingmay occasionally be required,
but the vast bulk of the work is done for you.

The ‘What’s This? Help Composer’ is another u t i l i t y worthy of
note.As you'll realise, underWindows95/98, it’s possible to right-click
on dialog componentsin many applications and havea little ‘What's
This?’ menupopup.Whenclicked, this displaysa popupwindow with
information on the clicked control. The Composer u t i l i t y canauto‑
matically parse a compiled . £ x E file, Visual Basic project, .DLL , or
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Becausewe’re talking
HTMLhere, there’s no

reasonwhy you can’t use
RoboHTMLto build

awebsite!

.ocx file searching for dialog resources. It builds help systementries
for eachencountered control , adding them to an existing help project
or optionally creatinga new projectasrequired. Naturally, you've got
to supply the help text (!) but again, it’s a great time saver.

Asimple ‘My first HTMLhelpfile’ as created by RoOboHTMLcomes
out a t a mere 11KBand- unsurprisingly ‐ compilation speed isalmost
instantaneous on a 300 MHz Pentium II . In order to give the system
something serious to get its teeth into, I tried out one of the .HLP con‑
version utilitiesmentionedearlier, using it to convert a pre-existing427
KB help file into source code. This process took about one minute to
complete and would probably have been speedier if my machine had‑
n't beendownloadingan 8MB updateto Delphi4at the time ‐ ‘nuffsaid!
Once converted, a recompile took 17seconds (that’s 515 topics, nearly
6000 links, and 18graphics) and I ended up with a 321KB .cun file.
Impressive,or ‘wot?By default,RobOHTML is configured to createcom‑
pressed .CHM files. The compilation report indicated that ‐ without
compression - the file would havebeenover 1.2MB in size.

On the negative side, there areafew roughedges in the RbbOoHTML
camp. Suppose, for example, that youwant to locatea suitable graphic
for your newly created topic? There’s a built-in graphicfile locator,
LOCATE32 .EXE , which i s seamlessly executed by the development
environment in such circumstances. At least, it should be seamless
but, underWindows 98, the file locator twice crashedon mewhile the
main IDE continued to sit there patiently wa i t i ng for the locator to
talk to i t , and refusing to talk to me! It would surely be simpler if the
locator functionality was built into the IDE itself.

In any event, I wasn’t too impressed with the file locator because
~ though fast ‐ it had a tendency to dismiss relatively small GIFs as

er a
| ]HelptoSouce HelptoHtml Movingto ‐ Software -‐Video Wizard

W i n H e l p3 5 Video Camera=@#
WinHelp = WinHelp ReSie PCHelpDesk
Graphi. Inspector

€ Ff @
What's This Internet Screen

CaptureHeipCom.. Access Weard

Figure4- RoboHELPOffice includes an in i t ia l ly bewildering array
of tools and utilities. Fortunately, underOffice 6.0, they're al l neatly
accessible through this RoboHELPOffice program.
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Talk about a Suite Solution...

Used i n d i v i d u a l l yo r w r a p p e di n a bundle, our ActiveX™
c o n t r o l shelp you develop your customers’ favourite
program flavour: The “look and feel’ of Office ’97.
Satisfy your need to simulate the appearance of Microsoft® Office '97,
with Sheridan's ActiveSuite series of ActiveX
components. Not only will they help you build your applications with
a look that everyone knows and prefers, they also provide you with
clever, time-saving short-cuts that dramatically boost productivity.
Individually,our ActiveX components are powerful tools that
dynamically speed development. Together, they form an integrated
bundle that delivers aflexible, affordable solution. It's the fastest,
easiest, most logical way to give your applications an integrated look
of Office '97.
Each ActiveSuite product in the series is a32-Bit ActiveX
component and supports Microsoft Visual Basic®, Visual C++®
and Internet Explorer™. Individually packaged, ActiveSuite
products deliver the familiar, rich Ul elements of Office ’97.
Now, that's a suite solution.
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ping icons into transparent modes for enhanced £139.00" wi l at run-time, shaving £115.00*
subsets. backgrounds, database connectivity. hours off development.

and button styles with
active borders.

| Order ActiveSuite, or any of its four components NOW
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today.
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Figure 5 - Doc-To-Help offers suppor t for anumber of di fferent
types of Help project, including four different variations on the
HTML theme.

‘Not a valid graphics file’ when therewas actually nothingwrongwith
them. I'dalso like to see a multi-level undo facility in the WYSIWYG
view. Currently,this is limited to only one levelof undo.TheTrueCode
editor providesa 1000-stepundofacility, but implementingmulti-level
undo in a text-only editor is relatively trivial.

That said, these are relatively minor gripes. Overall, I was very
impressedwith RoboHTMLand not just for its abi l i ty to create Help
files. Because we're talking HTML here, there’s no reason why you
can’t useRoboHTMLto b u i l da website! As it happens, I’vebeendoing
just that, and quite frankly I’ve found it easier andmore intuitive to
use thanmany of the top-endHTMLauthoringpackages around. I’m
not alone here~Blue Sky has usedRoboHTML to design its website,
and very nice it is too. Speaking of which, you can downloada 30-day
tr ial version of RoboHTML from http://www.blue-sky.com or
http://www.robohtml.com.

This is a complex product (a full installof theOffice version will set
youbackbynearly80MBof diskspace)andthere’snottheroomto cover
everything here. Let me just finish by mentioning WebHelp, another
interestinggoodie that you'll find lurking in the RoboHELPOffice box.
UsingWebHelp, you can apparently create implementations of HTML
Helpprojects that runonother platformssuchastheMacor SunSolaris.
This is achieved througha set of Java classes that replace the usual
ActiveX controls, thus eliminating theneedfor Internet Explorer.

Doc-To-Help3.0
Even before you've finished instal l ing WexTech’s Doc-To-Help, you
realise that it’s acompletely different animal to RObOHTML. Only
part way through the setup, I was told that the installation program
couldn’t find Microsoft's HTMLHelpWorkshop andI was advised to
install it before loadingDoc-To-Help.Once thiswas done,andDoc-To‑
Helpwas loading, I was then told in no uncertainterms that I needed
to close down Word ( i t was r unn i n gat the t ime ) before the installa‑
tion could continue. Later, I was askedvarious other questions relat‑
ingto Word. As youmayhaveguessedby now,Doc-To-Help3.0 is much
lessof astand-alone helpdevelopment environment thanRoboHTML.
LikeRoboHELP‘Classic’, Doc-To-Help runsasa Word add-on.

As the product name suggests, the primary emphasis of Doc-To‑
Help has always been the conversion of printed documentation into
online help. The product philosophy has been that you create your
printeddocumentationwith an eyeon conversion to .HLPfile format.
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The primary emphasis of
Doc-To-Help has always
been the conversion of
printed documentation

into online help.

Thus, for example, what might appear asan explanatory marg in note
in the printeddocumentation wil l translate intoapopup hintwindow
whenconverted.Similarly,a cross-reference becomesa hypertext l ink,
and so on. Even when you start a newhelp project from scratch, the
initialWorddocumentscreatedwill ‘look’ likeprinteddocumentation.

Hav ing loaded Doc-To-Help and started Word, you ' l l find that
everything looks completely normal unt i l you choose F i l e |New.At
that point , you ' l l see that a number of new templates have been
installed into the system. Choose one of those as the basis for a new
document, and the Doc-To-Help toolbar wil l appear, giving access to
the helpdevelopment system. This toolbar hasbuttons for settingpro‑
ject options, addingchapters,marg innotes,glossary terms, cross-ref‑
erences, hypertext links, and so forth.

With RoboHELP and RoboHTML,there is a clear distinction
betweenthe ‘Classic’ product and themore recentHTMLsystem. This
distinction doesn’t exist in Doc-To-Help. Instead, you usea project
options dialog to create build targets for specific platforms, and the
help development system wi l l then invoke the correct compiler
according to the platform that you've selected.

Doc-To-Help3.0 supports the followingplatforms:Windows3.0(as the
documentation states, this is rarely usedthesedays, but you'll typically
create aWindows3.0 Helpfile if youneedto ensure that it runsonprac‑
tically everything);Windows3.1(this is thepreferredchoice if you're cre‑
ating, say, 16-bit shareware applications,and you want the help system
to beaccessible underWindows 3.1,Windows 95/98, and NT); andWin‑
dows95/NT (this is themost recent,andprobably the last,variant on the
.HLP theme ‐ compatiblewith NT 3.51,Windows95,and later).

F i g u r e6- Aswith HDK,Doc-To-Helphasa range of product options
that are available fromwithin Word. You can set up buildtargets on
the leftand then set updifferent conversion rulesfor each buildtar‑
get on an individual basis.
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The shortcomings of HTML Help
(primarily, problems with browser
independence) were decried in no

uncertain terms.

In addition to the preceding, four differ‑
ent HTML ‘plat forms’ are supported:
Generic HTML (usablewi th any browser,but
limited in functionality); HTML Help, w i th
ActiveX ( for use with browsers that support
ActiveX, thus allowinghostingof Microsoft’s
HTML Help ActiveX control); HTML Help,
us ing Java (analogous to the RoboHTML
WebHelp facil i ty, this uses a Java applet to
replace the ActiveX control); and Compiled
HTML ( th is corresponds to the compiled
.CHM file we all know and love).

Within eachplatform,you can set up mul‑
tiple build targets. These allow you to specify
that thedocument conversionsareperformed
in differentways, that certaindocumentation
is included in to one help file but not into
another, andsoon.

On the printeddocumentation front,Wex‑
Tech is less generous than Blue Sky. There’s
a chunky user manual that takes you
through the basics of working wi th Doc-To‑
Helpand includes a l imitedamount of mate‑
r i a l on HTML Help. Addi t ional ly, the
package includes a_ snappily-named
MicrosoftPressbook, “TheOfficial Microsoft
H TML Help Au tho r ing K i t ’ . As the name
implies, this book is a l l about how to make
best use of the free Microsoft HTML Help
Workshop, which I’vereferredto earlier.The
tie-up comes by virtue of the fact that the
book was authoredbySteveWexler, the pres‑
ident of WexTech.

Version 3.0 of Doc-To-Help includes a
copy of version 1.7of the same product. This
is for folks who are st i l l usingWord for Win‑
dows 2.0 and creating help files for the 16-bit
marketplace. There’s also a copy of Answer‑
Works in the box. AnswerWorks allows you
to enter free format, natural language
queries into an edit box and have the help
system figure out what the user is t r y i ng to
say. For instance, if y ou enter, ‘How do I
reformat a topic?’ the system w i l l correctly
realisethat ‘reformat’ is jus t a variant of ‘for‑
mat’ andwi l l search for a l l entries that relate
to topic formatting. Sometimes it’smoresuc‑
cessful than others. If you type ‘I ’m going to
k i l lBi l lGates’, I ’dargue that it shouldeither
confess that it doesn’t knowwhat youmean,

or else phone the nearest police station.
Instead, it latches onto the only word with
an y real mean ing - k i l l - and brings up a l l
topicsthat relate to deletinginformation.

You can download a 30-day evaluation
copy of Doc-To-Help from the WexTech web‑
site at http://www.wextech.com/.

HDK 3.3
Virtual Media’s HDK 3.3 has always enjoyed
a reputat ion as a very f u l l featured help
author ing system that, tradit ionally, could
often stretch the parts of the Windows help
engine that other products couldn’t reach.
The company pioneereda number of add-ins
for Windows help files, such ashierarchical
topic viewers, the ab i l i t y to zoom into a
graphic, and so forth. As wi th Doc-To-Help,
V i r tua l Media’s offer ing is closely tied to
Microsoft’sWord.

First impressions, it has to be said, were
not good. Once I ’ d installed HDK and
restartedWindows 98, I found that HDK 3.3
was continually causing GPFs even when I
was doingnothingmorecomplex thanbrows‑
i n gthrough itsown help system.Fortunately,
a reinstall fixed that one. I then found that I
was gett ing a reliable GPF in a small DLL
called WHLPI6T.DLL. Once aga in , this
caused a certain amount of head scratching,
but I eventually discovered a small en t ry in
the HDKdocumentationwhich statedthat the
problems was caused by an interaction with
Microsoft’s IntelliPoint 2.0 mouse support.
Again, disabling Microsoft’s mouse support
fixed the problem.

Unl ike Doc-To-Help, HDK provides you
with a reasonable amount of tutor ial infor‑
mation and sample he lp projects to get you
going. There’s a r ich online he lp sy s t em
that acts as a showcase of HDK’s capabili‑
ties. However, as wi th Doc-To-Help, there’s
ve r y l i t t le emphasis on support for HTML
Help. In fact, I found several places in the
Vi r tua l Media documentation where the
shortcomings of H TM L Help (p r imar i l y,
problemswi th browser independence)were
decried in no uncertain terms.Well, I sup‑
poseif you’ve got a ma jo r investment in the
existing . H L P file format...
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Background to HTML Help
Why moveto aHTML-based help system?What's wrong with what we've already got?When |
first heard that Microsoft was planning to move over to aHTML system, no details were ini‑
tially released byRedmond,and | was horrified at the prospect.The existing HLP system is
compact, efficient, and (thanks to acouple of informative articles in Dr.Dobb'sJournal a few
years back)theoverallfile format of .HLPfiles is reasonably well known.Moreover,you can put
an entire help system into a single, easily transportable file. The idea of anew HTML-based
system conjured up thoughts of each help system being spread over a mishmash of separate
HTML documents, GIFs, and so on. Nice to browse help files using a standard web browser,
but maintenancewould bea nightmare for end users and developers alike.

Well, | needn't haveworried. AHTML help file is neatly wrapped up insidea file with the
extension .CHM. If you're runningWindows 98, you'll find that the \windows\help directory con‑
tains a whole slew of .CHMfiles and a parallel set of . HLP files. Perhaps Microsoft felt that it
would be injudicious to enforce the new standard without having some sort of fall-back posi‑
tion. Inany event, usersofMicrosoft'sweb browserwill already befamiliar with the HTMLHelp
user interface since the technology was first pioneered in Internet Explorer.

In order to deploy an application with HTML-based help, you need to ensure that the key
ActiveX control for HTMLHelp, HHCTRL .OCX, is installed on the end user's system. This is a
redistributablefile.Additionally, youmay needto ship InternetExplorer4.x (also redistributable
n a t c h ) along with your application in order to guarantee that all the needed runtime support
is present. Certain extra functionality in the various help development systemsreviewed here
may also require other runtimefiles to be installed on the target system. For example, Robo‑
HTML provides a popupwindow feature which, if used, means that you will also need to ship
another ActiveX control, POPUP.OCX. This file, in turn, relies upon the ever-popular
MFC42. DLL...

If you want to try your handat HTMLHelp development and you don't fancy shelling out for
one of the development systems reviewed here, you can always download the freebie HTML
HelpWorkshop fromMicrosoft'swebsite. It's rather crudecompared to the likesof RObOHTML
but as ever, you get what you pay for.

IntraWeb is an add-on to the basic HDK
package that gives it the capability to create
output in the form of HTML. L ike i ts com‑
petitors, IntraWebsupports notjust compiled
HTML,but also ActiveX-enabled HTMLHelp
and HTML Help that works via a set of Java
classes. Here again, HDK takes an ultra-con‑
servativeapproach to the vagaries of individ‑
ualbrowsersbygiving youa listof forty nine
different HTML browsers (most of which I'd
never heard o f ! ) and asking you which one
you want to tailor you r HTML for. Each
browser has an associated template that
defines its idiosyncrasies, and these tem‑
platescanbemodified if you wish. Obviously
this sort of stuff is applicable to those cases
where youwish to useHDK for creatingweb‑
sites, but one’s tempted to ask how one will
know in advancewhich browser the punters
wi l l beusing. It’sclear thatVirtualMediahas
strong feelings about HTMLand its suitabil‑
i t y as a general purposemarkup language.

A nice feature of the HDK is the way in
which it wi l l create a ‘shipping modules’
report for you. This report describes all the
different modules that you need to deploy in
order to get the helpsystemworkingona tar‑
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getmachine. In additionto HHCTRL .ocx you'll
typically needHH.EXE (the small application
that enables users to launch a .cxmfile by
double-clicking from theWindows Explorer),
I T S S . D L L , and I T I RC .D L L . I n fact, the HDK
can even create a distribution disk for you,
complete with a setup program, which takes
care of all this stuff.

Note that if you've got a copy of the free‑
bie HTML Help Workshop from Microsoft,
there’s an even simpler way of doing this. If
y ou look in the r e d i s t directory where
HTMLHelpWorkshop is located, you' l l find
a file called HHUPD. EXE. This freely distrib‑
utablefile containsa l l four components men‑
tioned above. You just include HHUPD. EXE

(about 400 K B ) aspart of your install setup
and arrange for it to beexecuted on the tar‑
get system. It wi l l self-extract the runtime
components needed for viewing . cHM files,
copy them to the Windows system directory,
and perform any necessary registration. If
you include ‘/Q’ asa command-lineparame‑
ter to HHUPD. EXE, it w i l l r u n in ‘quiet’ mode,
making it suitable for bury ing inside your
own installscript.But letmestressjust once
again that Internet Explorer must also be
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Some people will no
doubt argue that I ’m
just playing into
Microsoft’s hands.

installed on the target system. For the terminal ly curious, here is
what each component does (this information is taken from the latest
MSDN disk).

Component Name_ Description
HHCTRL.OCX HTML Help ActiveX control
I T S S . D L L Dynamic link library that handles compiled HTML
I T I R C L . D L L Full-text search dynamic link library
H H . EXE HTML Help viewer application

You can find more details on H D K 3.3 and the IntraWeb add-on
from the Vir tualMedia website at http://www.virtualmedia.com.au/.

The future
AlthoughI didn’t p lan this as a comparative review, it’s clear that
there are major differences between RoboHELP on the one hand and
Doc-To-Help / HDK on the other. You’l l notice that I’ve also devoted
more space to a discussion of RoboHELPthanI have to the other two
products. My p r i m a r y interest here has been in creat ing compiled
HTML Help files (. cH™) for the Windows platform and it’s no surprise
that RoboHELP HTML Edition is much more tightly focused on this
goal than its competitors.

Blue Sky was ( i fmy memory stretches back that far!) the first com‑
pany to take seriously the idea of creating Windows help files using
its development system as an add-on to Word, this idea being subse‑
quently adopted by WexTech and others. But Blue Sky obviously has‑
n’ t let the grass g r o w under i ts feet and has invested in an all-new
HTML Help authoring system that isn’t dependent on Word. Somuch
the better. The whole raisond’étre behindthe use of Wordwas its abil‑

Figure 7- A nice feature of HDK 3.3 is the ab i l i t y to generatea l ist
of files tha t are required to deploy a help system on the end-user’s
PC. It can generatea set of install disks for you and there's e v e n a
built-in fac i l i ty for uploadinga set of distribution files to a remote
site via FTP.
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T Netscape 3.0 Gold
T NetShark 1.1

T Power Browser 0.9

Figure 8 - The IntraWeb add-on supports the generation of HTML
output for a vast numberof different browsers. I t ’s clear f rom the
documentation tha t Virtual Media isn’t t o ta l l y sold on the idea of
browser-independent HTML.

i t y to create and edit .RTF files, the RichText Format being the raw
‘source code’ of the Microsoft .HLP file compiler. However,times move
on and Word no longer needs to be in the picture.

For Doc-To-Help,w i th i ts strong focus on a single-source solution
for both online help and printed documentation, Word is st i l l at the
centre of things. But I ’mspeaking pr imar i ly from the viewpoint of a
developer who is interested in movingover to the new H T M L Helpfile
format and who is perfectly happy to emulate Microsoft by reducing
pr inted documentation to nothingmore than a licenseagreementand
a registration card. (Oops ‐ d id I say that?)

Some people w i l l no doubt argue that I ’ m jus t p lay ing into
Microsoft’s hands. Af ter a l l HTML Help equals Internet Explorer,
doesn’t i t? A n d I n t e r n e t E x p l o r e r equals another area i n which
Microsoft dominates the desktop. This is t rue, but at this stage I think
it’s largely unavoidable. The new Visual J++ 6.0 development system
offers the possibil ity of OCX controls that are ridiculously easy to
write and use - certainly no more difficult to create than your aver‑
age DelphiVCL control. OCX controls created w i t h Visual J++ 6.0 are
very small, and therefore easily deployable over the Web. The only
caveat is that, in order to r u n these controls, you must have the
Microsoft Java VM installed on the target system.

I could also talk about the new enhancements to the Microsoft com‑
moncontrols that comewith InternetExplorer,or version 2.0of the Rich
Edit control, which gives you the abi l i ty to display clickable URL links
directly in your wordprocessingapplications,andthen there’s... but you
get the idea.The point I ’mmakingis that ‐ for better or worse ‐ weseem
to havea situation where it’s impossible to resist the number of carrots
thatarebeingdangledunderou r noses. I suspect that the futureof HTML
Help is assured, sowe may aswell bow to the inevitable. a

DaveJewell is afreelanceconsultant,programmer,andtechnical author
specialising in low-levelsystemsprogramming, developmentsystems,
andcompiler design. He is the authorof ‘InstantDelphi’published by
Wrox Press. You can contact DaveasDave@HexManiac.com.

RoboHELPOffice6.0 costsfrom£418whileDoc-To-Help3.0Professional
costsfrom £497. Both are availablefromsoftware resellers H D K3.3 costs
£299 andis availablefromSoftKloneon (01628)819200,fax (01628)810230,
email sales@softklone.co.uk, or visit its website at http://www.softk‑
lone.co.uk/.A l lprices exclude VAT. Many thanks to System Science and
SoftKlonefor supplying review copies.
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|‘ a l i t t le over a year since I started to look seriously at Perl as a
viable option for generating web pages. This time last year I was a

Perl n o v i c e and used my init ial experiences to write a couple of intro‑
ductory articles to get over the basics of Perl programming. Tempus
Fugit,another year gone. Get those mil lennium bugs ready, here I
come. What have I learnt in this last year?

Well, I ’ve wri t ten a lot of Perl, p re t ty awful Perl to start w i t h , but
getting better as time progressed. I 've passed over that hump where
you have to spend time searching the books to find out how to do some‑
thing. I am now at the stage of look ing at the books to ident i fy how
routines are called or to find just what is that magic letter that does
something special.The early stage of book examination is painful ,
andI th ink I’ve created an enormous number of t i ny experimental
programs in attempts to understand how things fit together. My sys‑
tem has litt le files called x: 1 all over it. Isuppose it’s about time to
re-read the books more deeply again to augment my knowledge, find‑
i ng out how to do things optimally.

When you star t programming in Perl, there’s a grea t temptation
to use i t to create long linear programs with no great structure. Your
init ial p r o g r a m s wil l perhaps be a screenful or two, so all variables
wil l be global, which is the default. Variables wi l l be declared by use,
which again is the default. You'll useroutines and functions when you
are ‘saving code’: you want to do something more than once, and don’t
want to type that code in again. Quick hacks ‘R Us. I guess that you
realise that this approach doesn’t scale.

Enforcing rules
Well, the creators of Perl are aware of the pitfalls and have provided
a couple of ways that you can get the Perl compiler and runt ime s y s ‑

tem to help you generate‘correct’ programs. The first is apragma, a
directive that enforcesa more strict set of rules on the syntax of y o u r
program. The second is an option that adds runtime checking, pick‑
i ng up common faults that are often simple typos that would be very
difficult to find in a n y other way. Let's look at the pragmafirst.

I f you add the word: i c t ; into your Perl program, then
you conver t the Perl programmingenvironment from its default happy‑
go-lucky-anything-goes state to being more t ight ly controlled. Al l my
Perl code now contains this s ta tement , meaning that the system is
checking my code for me. Setting s t r i c t enables three sets of tests.

First , it insists that all variables are defined before use, rather than
permitt ing the default situation where variables can just appear in
your code. This check is an enormous win on anyth ing but the small‑
est program. My largest source of errors in any program is the dreaded
typo. If you allow variables just to pop up and be used, then there is no
check that you are actually employing the variable names that you
intended to use. It’s simply too easy to insert transposed characters in
variable names, omit underscores, and pluralise variable names in one
spot in the code when they are singular elsewhere. Worse, you proba‑
bly won’t spot these more subtle typos and wi l l spend t ime puzzling
over something that ought to w o r k , but just doesn’t.

Second, the u s e s t r i c t pragma checks that your code doesn’t
contain what Perl calls a ‘bareword’. Lexical tokens in Perl are
always preceded by some qualifier character: scalar variables are
$ v a r , l ists @ l i s t , o r the words are quoted i n some way. The only
t ime that y o u can legit imately place a n a m e on the l ine is when it’s
a file handle or a pre-declared rout ine or funct ion call. Without the
s t r i c t direct ive, Perl w i l l make the best of i t , us ing context to
ascribe the ‘correct’ meaning to the word. Well , this is another
source of bugs, since Perl’s view of the ‘meaning’ m a y differ from
what you think is going on. You may have simply forgotten to place

s e  s t
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functions, and global variables, only declared

by use... Peter Collinson has learnt the ways

the Perl compiler and runtime system can help

you avoid the beginner's pitfalls.

41



Pe Pa : M e e Wi th Wr i teOnce
Technology™, t h e

T h e f o l l o w i n g H e l p
formats a re at
y o u r finger t ips :
W~Windows 95 Help
W Windows 98/NT 5 Help
V Windows NT4.0, 3.51 Help

= W Windows 3.1 Help
in W Printed Documentation

W Cross-Platform WebHelp*

H e l p A u t h o r i n g 3 . 5
W Web Sites (HTML)

Nothing Is Easier!
Nolearning curve here.
Immediately begin creating
professional Help systems in
an easy-to-use WYSIWYG
environment.

No Late Nights!
RoboHELP Office is a huge
time-saver - it automates tasks
in minutes that could take hours.
for other programs.RooF [P Maximum Productivity!
The RoboHELP Explorer keeps
track of every single piece of
your Help project in one conve‑
nient place. And it all works in
conjunction with RoboHELP’s
WYSIWYG environment.ThOFFIHelpBs Solutione

“RoboHELP saved me seven weeks of work ‑
a savings of nearly $30,000 in labor costs alone.”

‐ Ed Stennie, Software Engineer
Eastman Kodak Corp.

WYSIWYG H e l p A u t h o r i n g C r e a t e a l l H e l p G e t 1 O % O F F
: G hi a w n R o b o H E L P O f fi c eIn fo rma t i on

S y s t e m s s u c h as :
©Online documents
¢ Intranet sites
¢ Employee manuals
© Policies and procedures
© Catalogs and pr ice lists

The RoboHELP Explorer gives tel: 01865 793 077 fax:01865 793 124
you easy navigation, tracking email: sales@oxfordcec.co.uk web: www.oxfordcc.co.uk

editing power. At right, RoboHELP’s BLGE SKY SOFTWARE
Worldwide Leader In Help Authoring Solutions

y No. Oc22> Enquir w w w. b l u e - s k y. c o m



P E R L  -  A V O I D I N G  P I T F A L L S  R E V I E W S

a $ in front of a variable by mistake, and suddenly the program’s
action hasdiverged greatly from your intention.

These first two checks are made at compile time. The final check
is made at runtime. In Perl, you can create a reference to an object, a
pointer in C terms.The third check w i l l cause the program to create
aruntime error if your statement de-references a variable that actu‑
al ly doesn’t contain a reference. In C terms, this picks up situations
whereyou indirect througha pointer that doesn’t point anywhere
rational. I’ve not seen this error, yet, largely because I have not writ‑
ten too many programs that contain zillions of references, yet.

These three tests are a great help, andI find that they pick up a
great m a n y errors in my code that are errors in typing. Of course, to
stop the compiler complaining, you have to add code to declare vari‑
ables, and quote some text that didn’t need quoting before. But I find
that do ing this is no great problem: the benefits outweigh the grief.

Incidentally,when th ink ing about namingI believe that you should
always avoid us ing the Perl feature that supports different name‑
spaces for scalars, a r rays , associative ar rays , and routines. This
makes the fo l lowing code into a legitimate program, creatinga dif‑
ferent object of each type.
$ v a r  =  5 ;
@var = ( 5 , 6 , 7 ) ;

svar = ( ) ;

$ v a r { ' f r e d ' } = ' j i m ' ;
& v a r ( $ v a r , $ v a r [ 2 ] , t v a r { ' f r e d ' } ) ;
Ibelieve that doing this ‘for real’ is deeply confusing to a passingpro‑
g r a m reader. Remember that in aroundtwo weeks or maybe less, you,
the p rog ram author, w i l l have forgotten how the code actually works
and wi l l have become that passing program reader. Except that you
won't have the l u x u r y of just reading and wi l l need to real ly under‑
stand what is going on. You wrote the code, and someone is expecting
you to change i t . Therefore, it is always a good rule to ensure that a l l
variables are distinct and well named.

Interpreterswitch
The second great help to the budding Perl programmer is the -w
option, which is supplied to the interpreter. The switch turns on a
great m a n y checks, such as‘variable names that are mentionedonly
once, and scalar variables that are used before being set’ (I am quot‑
i ng f rom the manualpage). These two checks p ick up a wide var ie ty
of simple typing errors and mistakes. It also ‘warns about redefined
subroutines’ ‐ more sensible checks to find typing errors ‐ ‘and ref‑
erences to undefined file handles or file handles opened read-only
that you are attempting to wri te on’. A file handle is the Perl object
used when you opena file: p ick ing up their misuse is a win. There
are many other checks: ‘ [ i t ] warns y o u if you use values as a num‑
ber [sic] that doesn’t look l ike numbers, u s i n g an array as though it
werea scalar, if y o u r subroutines recurse more than 100 deep, and
innumerable other things’.

I believe the -w option is a ‘must-use’ feature of Perl , and not
enough is made in the books of its benefits and help in creat ing less
buggy programs.

I tend to make my Perlprograms into executable files us ingUnix’s
magic l ine: # ! / u s r / b i n / p e r l - w which i s added t o the start o f a
script to give Unix the name of the program to be used as an inter‑
preter for the script. You then tu rn on the execute bits on the script
file and have a new command that can be executed. When the script
is invokedascommand, the kernelnotices the magic #! sequence and
starts / u s r / b i n / p e r ] giving i t the option - w and passingthe remain‑
der of the script file into the now running process.
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I believe the -w option is a
‘must-use’ feature of Perl,

and not enough is made in the
books of its benefits.

Most Unix systemsallow one parameter to be given to the inter‑
preter, so the -w can always besupplied. Some Unix systems only per‑
m i tone parameter,andsomerestrict the total lengthof the in i t ia l line.

Variable declaration
As I said at the start, my early programs tended to use globalvariables
wr i t t en in a single l inear program. I f y o u don’t use the s t r i c t
pragma,you can get away without declaringvariables, sothat al l vari‑
ables are global. I think that my first queasy feelings about this default
situation happened whenI realised that I didn’t l ike having global
variables in routines: I wanted to use real local variables.

I think that a common Perle r ro r is to look quickly in the books for
‘local variables’, see the l o c a ! declaration and start usingthat to cre‑
ate what are apparently local variables. I certainly did th is , and have
seen the same er ro r in other people’s code. Well, it works, but it ain’t
r ight . Actually the 1 o c a l statement is intended to makea local copy
of a global variable, maskingthe originalglobal contents for the dura‑
tion of the enclosing block.

To create really local variables, you should use the mystatement:
m y  $ s t a r t s _ u n d e f ;
m y $ l o c a l v a r = 5 5 ;
m y ( $ a , $ b , $ c ) = ( 1 , " f r e d " , 4 ) ;

This creates a set of variables that are local to the current lexical
block, which is a bracketed section, a subrout ine, or a file. The vari‑
ables spring into l i fe jus t after the mystatement is executed.

Declarationis usually combinedwith initialisation,butdoesn’t have
to be, as the top line above shows. The second line declares l o c a l v a r
and sets it to 55. The third l ine is perhaps more arcane to non-Perl pro‑
grammers. It performsa l istassignment, copyinga listof constants on
the right-handside intoa listof variables on the left. It’s shorthand,but
a huge convenience since routines can r e t u r n lists and you can p u l l
apart the returnvalues wi th minimum pain. For example:
m y ( $ s e c , $ m i n , $ h o u r )

calls the ¢i m e function to get the current system time value,and
passes that into the L o c a l t i m e r o u t i n e , which returnsa l ist whose
values are placed into namedvariables. Incidentally, Iam discarding
some values from the assignment: l o c a l t ime wi l l also return the day
of the month, the month number,and the year. I don’t want to give the
impression that the l ist assignment must be combined wi th the dec‑
laration, you can say:

S h o u r );

. . . s o m e o t h e r s t a t e m e n t s a n d

= l o c a l t i m e (time) ;

m y ( $ s e c , $ m i n ,

( $ s e c , $ m i n , $ h o u r ) = l o c a l t i m e ( t i m e ) ;

L is tassignment is also routinely used to obtainparameters to rou‑
tines and functions. You'l l call a routine with:
d o i t ( 1 , “ f r e d " ) ;

and declare it with:
s u b d o i t {
To access the parameters, you' l l say:

@_;

S v a r ,

m y ( S o n e , $ v , $ s )
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The statement is assigning a list that is essentially on the top of the
runtime stack to a set of scalar variables (the underscore is amagic
variable name used to access the top of the stack). Another common
idiom is to use the s h i f t statement to remove the top stack element
and place it into a variable:
m y $ a r g = s h i f t ;

The lack of formal parameters niggled me for some time, and this
entire mechanism seems arb i t ra ry. However, I suppose I’ve g r o w n
used to it and it has the benefit of be ing very flexible. It’s in i t ia l l y
deeply confusing, and is prone to errors:
m y $ o n e , $ v , $ s = @_;
Missing the round brackets is a seemingly innocuous mistake, but
potentially disastrous. It defines $ o n e and $v and then assigns the
first parameter of the routine to $ s , which is probably not what was
meant. The -w switch finds and reports on this error. I t ’s legal, but
normally incorrect.

Incidentally, I found that in the version of Perl that I r u n (5.004),
it’s possible to say:
f o r e a c h m y $ i ( @ l i s t ) {
stepping the variable $i through the entries in the array @ l i s t . This
makes sense, a l lowing local loop variables. However, beware that the
construct is not supported in previous versions of Perl.

References
You'll see from this quick look at function and routine declaration
that all parameters are passed by value. This seems fine for simple
scalar values. However, it ’s perhaps less fine when you want to pass
an ar ray or associativearray intoa routine,change i t ,and re tu rn the
new result. Well, you can do something like:
s u b p r o c e s s {
m y t h a s h = %_;
d o some p r o c e s s i n g
r e t u r n ( t h a s h );

}
and call it by:
%assoc = p r o c e s s (%assoc) ;
I suspect that it’s my early Pavlovianconditioning makingme worry
about such things, but Iam somewhat queasy about a l l the data copy‑
i n g that is happeningwhen the above code is executed. Well, the rou‑
tine could treat the a s s o c array as global and not have it passed in as
a parameter. This works, but I don’t like doing it . I don’t like access‑
i ng global state in rou t i nes , i t can lead to disasters and tends to tie
processing routines into a particular script. I like my routines to be
self-contained, which is basic good engineering practice.

I ' d like to pass a pointer into the routine and have that routine
change the global associative array. Well it’s possible to derive a ref‑
erence to an object by placing a backslash in front of i t . This means
we can pass a reference to the associative array by:
process (\%assoc) ;
As we've seen, we need to know what we are getting in the routine to
create appropriate statements to unpack the arguments. A reference
like this is actually a scalar object, so we can write:
s u b p r o c e s s {
m y $ h a s h = s h i f t ;
pullingonevalue from the argument stack and placingit in the shash
scalar. There are now various syntaxes that can be usedto access the
array. The most pleasinguses the C pointer style:
$ h a s h - > { ' k e y ' } = ' v a l u e ' ;
but notice that you can stil l treat the ar ray asa whole:
scopy = %Shash;
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Perl has aninitially confusing
range of modulesand packages
with finedistinctions between

what the terms mean.

Perldoubles upon the ini t ia l character to indicate indirection. In this
case, the %$indirects through $ h a s h , treating the result as an asso‑
ciative array.

There’s one other form of referencethat I haveneeded: a reference
toa file handle. Filehandles in Perlare very strange objects that stand
apart somewhat from the restof the language. Youget a file handle by
openinga file, it’s a ‘bareword’:
F I N = o p e n $ fi l e ;
We'd like a file handle to behave like a scalar really, so we can pass it
by value into routines, but it isn’t. We can however,pass a reference
to i t (don’t miss the star):
m y p r i n t ( \ * F I N ,  $ a r g s ) ;

and we can use it in a routine asa scalar:
s u b m y p r i n t {

m y $ f h = s h i f t ;
m y @ a r g s = @_;
p r i n t $ f h @ a r g s ;

}

It took me ages to find out how to do this and it’s all total magic.

Packages
The time soon comes when you geta little fed up with copying your
routinesfrom oneprogram to the next ,and start th ink ing about mak‑
i ng your own l ibrary. Of course, well-organised people may want to
create their routines in a separate l ibrary first. I generally favour a
litt le iterationhere, t ry ing to get the interfaces right by try ing the rou‑
tines in several applications.

Perlhasan ini t ial ly confusing range of modulesand packages with
fine distinctions betweenwhat the terms meanandhow you usethem.
On the whole, I ’ve stuck to a small subset of what is possible and
things seem to work.

The first step is to take the routines that you want to make into a
l ibrary, and place them intoa file, say M y l i b . p m . You need t o make
this file into a package by placing the line:
p a c k a g e M y l i b ;
at the start. You also need to place: 1; at the end, because Perl runs
the l ibrary (at compile t ime) and checks whether it ‘succeeds’. It wi l l
bleat i f the l i b ra r y doesn’t return a value o f ‘true’.

Back in your main programadd: u s e M y l i b ; at the top of the file.
The useof the same namefor the filename andpackagename is inten‑
tional; Perl uses the package name to find the l ibrary file at compile
time ( i t also appends . pm). I t wil l look in the current directory (where
the main script l ives) and in various other places on y o u r system
(exactly where is system dependent) before givingup.

We now have two components to your program: the original com‑
mand file, which is called the m a i n package, and the new package
My1l ib . Actually, by default, the namespaces of the two programs are
distinct: global names in M y l i b such as routines and other variables
must be accessed using an absolute path. If we have a routine called
e r r o r in M y l i b , then we can call it f rom the main program by:
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M y l i b :  : e r r o r ( $ a r g s )  ;

Older versions of Perl used the single quote character instead of the
double-colon, so y o u wi l l sometimes see:
M y l i b ' e r r o r ( S $ a r g s ) ;

Of course, code in M y 1ib can access routines in the m a i n section using
similar syntax.

The use of double colons and the mention of explicit packages in
the code are very ugly and rather defeat any portabil i ty. I t ’s usual to
cause a package to export the namesthat it wants other routines to
use. To do this, place a call to a standard package called E x p o r t e r at
the start o f the l i b ra r y file:
u s e E x p o r t e r ;

@ISA = q w ( E x p o r t e r ) ;

@EXPORT = q w ( e r r o r r u n ) ;

When the l i b r a r y i s loaded, these lines are r u n and wi l l export some
names from the l ibrary package into the global namespace. You con‑
t rol which names are exported by placing them in to the E x P o r t l ist.
Don’t overlook the qwhere; it forces each word insidethe roundbrack‑
ets to bea quoted str ing. The E x P o r t statement sets the global name‑
space to include the nominated rout ine names from that package.
There are other options to include routines that may or may no t be
wanted by the cal l ing code, but I am ignoring them here.

You wi l l find that y o u can call e r r o r and r u n wi th no preceding
exp l i c i t package name. The mechanism allows the creator of any
package to control the namespace that w i l l be exported outside the
package, and it ostensibly allows a package to keep its routines pri‑
vate. However, the explicit ful l path to a routine can always be used.

The package loading system can also be used to generate Perlcode

Software Localisation is easy...

..Well it is now.
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automating where practical, assisting where not.
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Selection of text for translation and translated text tobeincluded ismade easy

. Translated data files are automatically generated under the control ofthe
developer.

a Translation into new languages and translation of new versions is
made extremely quick & easy using previously defined translation projects.

* Translators are supplied with detailed information that enables them to
provide an accurate, meaningful and usable translation.

. The translator needs nothing other than the translation project
data. In particular he/she does not have to use (and learn to u s e ) the software being translated.

S The system is entirely electronic. Nopaper need begenerated

= Custom import export can be provided for companies not us ing resource files.

. Supports C++, V B , Delphi and anything else us ing standard windows resource files.

Why not try it? Download the demo at www.regent-design.co.uk
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that behaves l ike objects, so if you have been educated in that frame
of mind , Perl can pretend to do the r igh t things for you.

Further reading
In terms of further readingabout P e r l , a good place to start is Learn‑
i ng Perl by Randal L. Schwartz and Tom Christiansen, O’Reilly &
Associates ( I S B N 1-56592-284-0). The m a i n book y o u need is Pro‑
g r a m m i n g Perl (2nd Edi t ion) by L a r r y Wal l , Tom Christ iansen, and
Randal L. Schwartz, O’Rei l ly ( ISBN 1-56592-149-6). Just in case you
didn’t know, L a r r y Wall is the or ig inator o f Perl.This book is dense,
and is real ly amanual wi th examples. Mine is v e r y well thumbed.
There’s also Advanced Perl P r o g r a m m i n g b y Srinam Srinivasan,
O'Reilly (ISBN 1-56592-220-4). This has quite a lot on how Perlworks,
as well as explaining the ins-and-outs of some of Perl’s weird and
wonderful features.

As I wri te, Tom Christiansen and Nathan Torkington are prepar‑
i n g a new book that aims to supply lots of Perl examples and ways to
do th ings. I t ’s called the Perl Cookbook and is to be published by
O’Reil ly ( ISBN 1-56592-243-3).The book is due out in mid-August in the
USA, and so should be out here in September. I have seen various
drafts of this book, and it looks real ly good.

Youcan getPerlsource(and libraries)from the Web: lookfor the Com‑
prehensive PerlArchive Network (CPAN), and the main URL for this is
http://www.perl.com (seePerlof a resourcekit?E X E , May 1998). a

Peter Collinson is afreelanceconsultant specialising in Unix. He can
bereachedelectronically aspc@hillside.co.uk, by phone on 01227
761824, or on the Web at http://www.hillside.co.uk.
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T E C H N I Q U E S

Menage a trois

AS partof our work in ScientificGenerics,weoftenhavetomassage the
output of various software tools to a form suitable for feeding into

other tools. Nothing unusual about that. But recently, we saw a need to
merge a couple of programs,one written in Perl and the other in Visual
Basic, and this proved to bemoreof a challenge thanwe expected.

What wewanted to do was interactively extract some 2D-polygon
information from a file produced by a circuit design package and
manipulate it on-screen.Wealready hadsuitable extraction code wri t‑
ten in Perl, and bitmap and vector graphics code in Visual Basic ( t o
bemore exact, Visual Basic with some support DLLs).

We quickly rejected the approaches of port ing one system to the
other's language.The Perlcodewould havebeen too tortuous to trans‑
late to VB as it consisted ma in l y of pat te rn matching and s t r i ng
manipulation. A l t hough Perl i tse l f contains no graphical ou t pu t
mechanism, it is relatively easy to buildand install Perl/Tk (even for
32-bit Windows), a version of Perl that includes the Tk widget set of
Tcl/Tk fame. However, this is yet another graphics l i b ra ry to learn
whereas wewere already familiar with VB , andaccessingthe support
DLLs from Perl would probably be asmuch work as connecting Perl
and VB. In terms of ou r immediate application, the major interface
function to deal with was a ‘hit test’. Taking (x , y ) coordinate pairs as
inpu t and re tu rn inga couple o f strings andan unbounded list o f coor‑
dinate pairs, which represent the outline of a polygon.

Havingdecided to t r y to link the two languages, there were essen‑
tially two options open to us: usea customintermediateC/C++ layer,
or use the Microsoft Script Control with PerlScript.

C++ to Perl
With an intermediate layer, there are obviously two interfaces to
worry about. Wewill tackle the simpler first: C++ to Perl (V i sua lC++
to beprecise: VC++ support was important,aswi l l beexplained later).
ThestandardPerldocumentationdescribes the interface in detailand
there is a good overview chapter in AdvancedPerlProgramming(see
Books). In summary, weneedto instantiate aPerl interpreter, load the
code ( w e can then invoke functions defined in the script), before
finally disposingof the interpreter. Parametersand results arepassed
on a Perl stack,which is manipulated via a few macros provided in
header files present in the standard Perldistribution.

BuildingthePerl interpreter into C++ was quite easy, but therewere
a few troublesome areas. Perl’s connectivity is with C and not C++ so
we-had to insert some mucky preprocessor hackery to stop it getting
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The pract ical experience of l inking two

languages can prove to be more demanding

than expected. Gavin Smy th and Richard

aton have fun with Visual Basic and Perl

and C++ too)...

# i f d e f DEBUG
# d e fi n e OLD_DEBUG
# u n d e f DEBUG
#end i f
# i n c l ude <math.h>
e x t e r n " C "
{
# i n c l u d e "EXTERN.h"
# i n c l u d e " p e r l . h "
}
f u n d e f DEBUG
#unde f Copy
# i f d e f OLD_DEBUG
# d e fi n e DEBUG
# u n d e f OLD_DEBUG
# e n d i f

List ing 1- Perl header include.

e x t e r n " C "
{

v o i d b o o t _ I O _ ( ( C V * c v ) ) ;
}

s t a t i c v o i d xs_init ( v o i d )
{

c h a r * fi l e = _ _ F I L E _ ;
n ewXS ( " I 0 O : : b o o t s t r a p " , b o o t _ I O , fi l e ) ;

}

L ist ing2- Perl module initialisation.

v o i d CPer lShee t : : L o a dPe r l ( )
{

m_Pe r l = p e r l _ a l l o c ( ) ;
p e r l _ c o n s t r u c t ( m_Perl ) ;
s t a t i c c h a r * a r g v [ ] = { " P e r l S c a n " , " “ s c a n . p l " , NULL } ;
p e r l _ p a r s e ( m_Pe r l , x s _ i n i t , s i z e o f ( a r g v ) /

s i z e o f ( a r g v [ 0 ] ) - 1 , a r g v , NULL ) ;
}

v o i d CPe r l S h e e t : : U n l o a d P e r l ( )
{

p e r l _ d e s t r u c t (m_Pe r l ) ;
p e r l _ f r e e ( m _ P e r l ) ;
m_Per l = NULL ;

}

List ing 3- Perl initialisation and destruction functions.
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confused, shown in List ing 1.First, the Perl headers use DEBUG differ‑
ently to the normal Microsoft meaning, soweprotected the definition
around the Perl include. Second, Perl includes ma th . h , but the inclu‑
sionof per1.hhas to occurwithin a n e x t e r n "Cc",causingcomplaints
when the template definitions in m a t h . h are parsed, so weexplicitly
included it first, outside the C linkage. Finally, Perldefines a copy
macrothat interfereswi th a function declared later,but fortunately we
did not need that anyway sothe workaround was simply to undefine it.

Perlcodecanemploy routinesfrom a numberof external modules,
some of which may be separately compiled libraries. The Perl inter‑
preter built into o u r program can quite happily access Perlmodules,
but needs a bi t more help with C modules. Such modules are quite
common. For example, socket handlinguses one, andfile access uses
another. An initialisation function needs to bedefined to bootstrap
every compiled module being used, such as that in List ing 2, which
illustrates the initialisation function for the Perl IO module. In addi‑
t ion, we must l ink the l ibrary files for these modules into the build
process. While all this is easy to do, it does mean that the application
has to be rebuilt if we change o u r Perl script to use a different set of
compiled modules.

L i s t i ng 3 shows the Perl initialisation and de-initialisation code.
The th i rd and fourth arguments t o p e r l _ p a r s e are a n a r g c / a r g v

combination: a r g v [ 0 ] behaves as an executable name and is unim‑
portant here, and a r g v [ 1 ] is the name of the script to load and run.
Further arguments and options can bespecified by populating more
of the a r g v ar ray.

Our Perl script, along with the other Perl modules, loads the cir‑
cuit design file and parses it into internal structures, as well as pro‑
viding the h i t test function weare really interested in. As mentioned
earlier, communication with Perl is via a stack. Wepass two integer
arguments and expect the pai r of strings and list of coordinate pairs
in return. It is much easier to flatten the whole result data structure
and return al l the elements on the stack than it is either to return a
structure or to populate a passed-in structure pointer. This is not
because of any problem with the Perl script, but because it is easier
to process the flattened list in C++.List ing4shows a fragment of code
that just prints out the resultsand List ing5contains some much-sim‑
plified Perl test code.

The following stack manipulation macros from the Perl distribu‑
tion areused: d s P todeclareand initialisea localstack pointer; ENTER

to create a stack frame; SAVETMPS to prepare to place temporary vari‑
ables on the stack; PUSHMARK to mark the start of the stack so that Perl
knows howmany arguments to process; xPUSHs to pusha scalar vari‑
able; puUTBACK to update the global stack pointer wi th respect to the
local one; SPAGAIN to reread the global stack pointer back into the
localone; PoP i to popo f fan integer; P o p s to popoffa scalar variable;
FREETMPS to release temporary variables ( i n this case, the returned
values); and final ly LEAVE to release the stack frame. These are
explained in detail in the Perl online documentation. Notice that the
return l ist is seen by C++ in reverseorder to Perl.

VB to C++
What about VB to C++? The simplest mechanism from the C++ point
of view is to expose a few functions in a DLL. Unfortunately, mov ing
arrays this way is rather unpleasant, so we would have to extract the
returnedcoordinates one ata time, implyingthat the listmustbestored
‘below’ VB. Sincewe might havemore thanone hi t test outstandingat
any one time, we can not use a single global array. Wehave to allocate
them on the heap, and take care to deallocate them when we are fin‑
ishedwith them - this is easier to control in C++ than in Perl.
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Havingdabbled with the Active Tem‑
plate L i b r a r y (ATL) , we wondered if
that could help; making the r e t u r n
structure a proper COM object means
VB wil l ‘know’ how and when to deallo‑
cate it without extra assistance. (TheATL is why weused Visual C++
and therefore why wehad to go to somuch trouble to sort ou t the Perl
include files.) Because we define the structures in a type l ibrary, we
can treat them almost asany other control in VB. The badnews is that
creatinga suitableATL control is nota trivial pieceof work! Wecould
have created an MFC control instead. That would have been margin‑
al ly easier, but brings a huge amount of unwanted baggage with i t ,
both in terms of runtimeDLLsand in terms ofsourcecode tosupport
operations in which we were not interested.

Visual C++’s ATL wizard (standard wi th VC 5.0, but available for
downloadfrom the Microsoft site for VC 4.2) quickly creates a project
into which you can insertcontrols and other COM objects.A littlebit

a s P ;
ENTER;
SAVETMPS;
PUSHMARK( sp );
/ /  P u s h  x  a n d  y
X P U S H s ( s v _ 2 m o r t a l ( n e w S v i v ( x ) )
XPUSHs( s v _ 2 m o r t a l ( n e w S V i v ( y ) )
PUTBACK;

Gz
i;

i n t s tackS ize = p e r l _ c a l l _ p v ( " L o o k u p " , G_ARRAY ) ;
SPAGAIN;

f o r ( i n t i = 0 ; i < ( s tackS ize - 2 ) / 2 ; + + i )
45

i n t y = POPi;
i n t x = POPi;
C o u t a c f t ? < e m . c c . " , © < < 1 y - < < - * ) An? ;

}
c h a r * s 2 = S v P V X ( POPs ) ;
c h a r * s l = S v P V X ( POPs ) ;
c o u t < < s l < < e n d l < < s 2 < < e n d l ;

List ing 4- Invoking a Perl function from C++.

m y ( $ x , S y ) = @ j
m y @ R e t u r n A r r a y = ( " S t r i n g 1 " , " S t r i n g 2 " , $ x , $ y ,

$x*2 , . $ y * 2 , ( $ x * 3 , Sy *3 ) i
@ R e t u r n A r r a y ;

Mi

L is t ing 5- Perl function called from C++.

C
o b j e c t ,

u u i d (B75E7D8D-1B05-11D2-A475-00A0245146B9) ,
d u a l ,
h i d d e n ,
n o n e x t e n s i b l e ,
h e l p s t r i n g ( " I P e r l S h e e t I n t e r f a c e " ) ,
p o i n t e r _ d e f a u l t ( u n i q u e )

]
i n t e r f a c e I P e r l S h e e t :
{

I D i s p a t c h

( { i n ] s h o r t x , [ i n ] s h o r t y ,
{ o u t , r e t v a l ] I C o m p o n e n t * * c o m p o n e n t );

List ing 6 - !Per lSheet IDL.
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STDMETHODIMP C P e r l S h e e t : : H i t T e s t(short x ,
s h o r t y, I C o m p o n e n t * * component)

{
i f ( c o m p o n e n t = = NULL )

r e t u r n E_POINTER;

i f ( !m_Per l )
L o a d P e r l ( ) ;

i f ( !m_Per l )
r e t u r n E _ FA I L ;

CComObject< C C o m p o n e n t >* c o m p ;
HRESULT hr =

CComObject< CComponent > : : C r e a t e I n s t a n c e ( &comp ) ;
i f f ( !SUCCEEDED( hr ) )

r e t u r n E _ FA I L ;

/ / S t a c k m a n i p u l a t i o n a s shown e a r l i e r

comp->m_NumVertices = ( s t a c k S i z e - 2 ) / 2;
comp->m_Vertices = new V e r t e x [ comp->m_NumVertices ];
i f ( ! comp->m_Ver t ices )
{

comp->Release()  ;
r e t u r n E_OUTOFMEMORY;

}

f o r ( i n t i = 0; i < comp->m_NumVertices; + + i )
{

comp->m_Vertices[ i ] . y = POPi;
comp->m_Vertices[ i ] . x = P O P i ;

}
comp->m_Descr ip t ion = S v P V X ( POPs ) ;
comp->m_RefName = SvPVX( POPs );

PUTBACK;
FREETMPS;
LEAVE;

r e t u r n S_OK;

List ing 7 - H i t test implementation.

of experimentation suggested that a ful l control is the easiest type of
object to manipulate in VB, but that VB can also access simpler COM
objects. For example, controls show up in the VB components dialog
box, can be placed on forms, and can have their properties set in the
property box. The objects termed ‘simple COM objects’ in ATL do not
have these abilities, but can stil l be used in VB.

We created a couple of objects: a PerlSheet fu l l control that is
responsible for handling the Perl interpreter, and a component sim‑
ple object that contains the hi t test return values.The most interest‑
ing function o f the 1 P e r 1 S h e e t interface i s HitT e s t , which returns
a n I C o m p o n e n t interface. Note the ‘I’s i n the previous sentence: w e

are dealing with COM interfaces, which wi l l be implemented in ATL
classes - VB knows about interfaces, but cares littleabout the objects
behind the scenes.

The IDLsource generatedby the ATL wizard can be improved fur‑
ther. Each class has a default interface and this should be marked
h i d d e n to t idy up the presentation of the class to object brows ing
tools. (The OLE/COM browser tool that comes w i th Visual C++ is
very useful for checkingthat you havedefined the types you think you
have.) Some COMcontainers can bemore efficient if the classes they
are using are marked nonex tens i b l e . And finally, since we wanted
to restrict the component object to becreated only as the result of our
h i t test rout ine , we markedthat interfacenonc rea tab le .

The IDLdefinition for the PerlSheet interface is shown in List ing
6,and note the result value for the h i t test function: a pointer to a
pointer to the component object interface.Although the function itself

EXE  oc tobe r  1998

M E N A G E A T R O I S TECHNIQUES]

is declared to have an HRESULT return
value, the function’s [ o u t,
parameter appears as the result within
VB while the HRESULT is used to trigger
VB error processing. Wehave made all
of the integer parameters s h o r t (16-bit)so that they map directly on
to VB’s I n t e g e r type. ( I t would probably have been more efficient to
handle 32-bit integers, but within VB us ing the I n t e g e r type comes
much more naturally than us ing Long.) The h i t test implementation,
shown in L i s t i n g 7, includes the call to Perl discussed earlier and
instantiates a component object in which the results are placed. Fol‑
l ow ing the rules of COM, the object is not simply created via C++’s
new operator. Instead, it uses COMcreation, provided by the c c o m o b ‑
j e c t template. The actual result o f the function i s the I c o m p o n e n t

interface of the component object, sothat VB can deal w i th it (appar‑
ently, it is not enough to cast the component object to an TComponent).
W ecould have returneda n I D i s p a t c h interface instead,buta n I c o m ‑

p o n e n t permits VB to use early binding insteadof late.
The only other interesting function in the c P e r 1 S h e e t class is

F i n a l R e l e a s e , i n which the Perl interpreter i s unloaded. There i s a
F i n a l C o n s t r u c t function, whereI ini t ia l ly thought o f invoking the
Perl load routine. However,that function is called regardlessof the user
mode under which the control is operating ( run t ime or design-time)
and we did not want to instantiate the interpreter at design-time. We
triedusingthe GetAmbi entUserMode function to indicate which mode
was applicable, but that seems to fail when executed from FinalCcon‑
s t r u c t . Maybethe ambient object is notavailable that early in the com‑
ponent’s l i fet ime, since G e t A m b i e n t U s e r M o d e behaved exactly a s
expected within the other methods. Wedidnot havetime to investigate,
and simply tied the creation of the Perl interpreter to the h i t test func‑
tion as we knew that would be invokedonly at run time.

The component class stores the two re tu rn str ings as well asa vec‑
tor of re tu rn coordinates, and merely contains access functions for
these. I chose to implement themasproperties withonly the get acces‑
sors defined so that they would be read-only. A fragment of VB code
to use the control is shown in List ing8,where ct 1 S h e e t is a CPer1l‑
S h e e t control placed on the VB form. Since Comp is an object, it has
to be assigned us ing S e t insteadof ( thedefault) L e t .Omit t ing the s e t
results in a very unhelpful VB error message ‐ ‘Run-time er ro r 91:
Object variable or With block variable not set’.

r e t v a l ]

Debug.P r i n t Comp.RefName, Comp.Desc r ip t i on ,
Comp.NumVertices

D e b u g . P r i n t " F i r s t c o o r d : " , C o m p . X ( 1 ) , C o m p . Y ( 1 )

L ist ing8-VB code us ing the PerlSheet and Component objects.

c t l S c r i p t . L a n g u a g e  =  " P e r l S c r i p t "
c t l S c r i p t . A d d O b j e c t " “ t e x t B o x " , t x t O u t p u t
c t l S c r i p t . A d d C o d e " s u b o u t p u t

{ t e x t B o x - > { t e x t } = ' h e l l o ' ; } "
c t l S c r i p t . R u n  " o u t p u t "

L ist ing9- Visual Basic invoking PerlScript.

e t l s S c r i p t . A d d C o d e " @ g l o b a l = ( 0 , 1 , 2 , 3 ) ; "
c t l S c r i p t . A d d C o d e “sub accessG loba l { m y ( $ i n d e x

List ing 10-Using a PerlScript global variable.
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This mechanism suffers f rom one
major flaw: if the Perl to VB interface
changes, we have to change code in
three languages. There is an alternative:
expose the entire PerlAPI to VB, so that

the C++ layer never needs to change. Although an interesting
prospect, this sounded like far too much work for us at the moment,
but the following describes something close to it...

Basic to PerlScript
Microsoft ’s Scr ipt Contro l lets COM-aware appl icat ions invoke
scripts. These can be wr i t ten in anumber of languages, for example,
the Microsoft supported VBScript and JScript , or PerlScript, such as
that available from ActiveState. The interface to the scripting engine
is not part icu lar ly efficient, however, effectively let t ing us execute a
single statement or call one function at a time. Although the call can
accept an arbi t rary l is t of scalar parameters, it can return only a sin‑
gle value. More interesting is the abil i ty to expose objects to the script‑
ing engine, and hence to the script itself. L ist ing 9shows a VB code
fragment that executes a Perl script, where ct 1 S c r i p t is the Script
Controland t x t o u t p u t i s a text box, showinghow Perlcanaccess con‑
trols on a VB form.

Within the Perl code, the text box can be manipulated under the
name o f t e x t B o x , which i s the first a r g u m e n t t o A d d o b j e c t . Proper‑
ties are wr i t ten and read a s members o f a hash table ( o b j e c t ‑
> { p r o p e r t y N a m e } ) , and i n theory, methods can b e invoked i n a
similar way (ob jec t ->method( ) ) . However, experimentation indi‑
cated that method invocationdid not work from PerlScript. This was

Softlok products to protect their future.

Books
AdvancedPer!Programming
S. Srinivasan, O'Reilly, 1997 (ISBN 1-56592-220-4)
As the title suggests,this book covers the bitsof Perlyou mightwant
to explore after you have learned how to write a few modestly sized
scripts. It includes discussions on complex data structures, packages
(leadingon to object orientation), persistence and databases,net
working withsockets and remote procedure calls, Perl/Tk,and invok‑
ing C from Perl andvice versa. It is a book well worth reading,though
the errata sheet available on the O'Reilly website is rather long
(http:||www.oreilly.com).

ProfessionalVisualC++ 5ActiveX COMControlProgramming
S. Li & P. Economopoulos,Wrox Press,1997 (ISBN 1-861000-37-5)
This book gives avery good introductionto ActiveX objects, follow‑
ing a theoretical discussion of COMwith the development of a con‑
trol from scratch, before showing how much easier it is with ATL or
MFC. The book is very pro-Microsoft, including a few sections that
read like marketing blurb, but it does fi l l a lot of the gaps in the
MicrosoftATL documentation.

unfortunate, because we had thought of us ing an invisible l is t box to
store the coordinate values from the hi t test function, us ing the l ist
box’s A d d i temmethod with in Perl.

Since the R u n function can r e t u r n only a single value, we were
forced to create a Perl global variable for the results of the h i t test
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and access the fields with in it via triv‑
ia l Perl functions. A simplified version
of the code is in L is t ing 10. In theory,
once again, we should be able to use
the Script Control’s E v a l method to

evaluate an arb i t rary expression in the script language. For exam‑
ple, rep lac ing the call t o R u n and the a c c e s s G l o b a l with: R e s u l t
= c t l S c r i p t . E v a l ( " $ g l o b a l [ 2 ] " ) . However, this did n o t seem
to work either.

It should be mentioned that the E v a l and object method invocation
operations bothwork asexpected with JScript or VBScript soeither we
misunderstoodthe rathersparse documentationor there area few bugs
in the implementation of PerlScriptwe were using. Please note that
ActiveState does point out that its current PerlScript package is a beta.

For brevity, the code samples have had the entire Perl scr ipt spec‑
ified within the argumen t to AddCode . I t i s tr iv ial t o place the bulk o f
the code elsewhere: define the Perl code as a module and then merely
specify ‘ use Module’ to AddCode.

With either of the mechanisms for handling the transfer of data we
were tied to global data structures again, either a VB control or a Perl
s t ruc ture , makingthe processingof multiple hit tests awkward. Even i f
we had had no problems with methods or E v a l , this makes PerlScript
less attractive than the more complex C++ buffer layer.

Keeping it clean
We like the simplicity of the Script Control interface to PerlScript.
Onemajor benefit of this is that if the interface changes, code writ‑
ten in only t w o languages has to be changed, compared with three

SOFTWARE DEVELOPERS
CD REPLICATION
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New manuals or reprints
All sizes. Short orlong run

Offset print orphotocopy
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ae SHOPData conversion
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Ringbinders/slip cases @ |

Postalc a r t o n sand labels@ |

Disk duplication @
Shrink wrapping @

Assembly service @

ae RIDGEWAY PRESS
Tel: 0118 984 5331
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ActiveState site - http://www.activestate.com
Microsoft scripting site - Attp://www.eu.microsoft.com|scripting
A T L- information can befound from Microsoft via
http:||www.eu.microsoft.com|visualc or
http:||www.eu.microsoft.com/com and there is a good online article
describing how to define IDL for efficient COM object access at
http:||www.eu.microsoft.com/msdn|news|feature|031798/VBscript‑
COM.htm.There are also independentATL sites, the ones | found most
useful being Attp://www.worldofatl.com and
http:||www.widgetware.com|faqat!.htm, although neither has been
updated for quite a while.

when the custom C++ layer is included. However, the custom COM
object layer scores much h igher for the cleanness of the interface to
VB - no crea t ing dummy VB controls ( w h e n method invocation
works) or using Perl globals to fudge the r e t u r n of large structures.
For the short t e r m , our project w i l l use an intermediate C++ layer,
but PerlScript remains a viable option where parameter and result
passing requirements are simpler. a

Gavin Smyth and RichardCaton are consultants with Scientific
Generics in Cambridge, specialising in real-timesoftwareengineering
and high-speed integratedcircuit design. They can berespectively
contacted asgsmyth@scigen.co.uk andrcaton@scigen.co.uk.

Why should YOU join
The Institution of Analysts

and Programmers?

ution demonstrates« nstit ‘iFor me the I +a cowboy.
that lam aprofessional no

s t / merFreelanceanalyst/program”

Some benefits of Membership:‑
@ Free legal advice service
@ Pi and medical insurance at special rates
@ Support with business and technical problems
@ Advice on training, careers and jobs

The Institution of Analysts and Programmers
Charles House, 36 Culmington Road, London W13 9NH

€&> Enquiry No. Oc33 E X E o c t o b e r 1 9 9 8



What’s code got
to dowith it?

VS-OCX 6.0 is the easiest, fastest way to add elasticity to
your forms. Just add the n e w ElasticLight control to your
existing applications and set a couple of properties. Your
forms immediately and automatically become resolution
independent. EGA, VGA, SVGA or whatever your users have,
it doesn’t matter! When the form is resized the ElasticLight
control automatically resizes all of the controls on the form.

With its new gr id metaphor, VS-OCX makes easy the design
of complex forms. At design time the improved ElasticLight
control displays a grid layout, and it is on this that controls
are aligned. When the form is resized, all the embedded
controls - and their fonts - will be resized proportionately.
Splitter bars can also be implemented between controls to
allow custom resizing at runtime.

VS-OCX has a small footprint and can be distributed without
additional DLLs.

VS-OCX has been the top selling Visual Basic add-on since
1995 and in addition to ElasticLight includes t w o other
controls, a flexible index tab and powerful parsing engine.

ON TEMPORARY
s o f t w a r e

Nothing!
if y o ure using

VideoSoft VS-OCX6.0
IndexTab - This makes it unnecessary to switch between
forms! Several screens worth of data can be presented in the
space of one by using notebook-style tabs. IndexTab is 3
times faster than the equivalent control in Visual Basic and
also provides a much wider range of tab styles, including
hidden ones.

A w k - This control is a high-speed string parsing engine. It
n o w allows recursive evaluation of functions. This means
that Awk’s Val property can be used to calculate the value of
a variable, which in turn, can contain expressions. This is
ideal for spreadsheet-type calculations and for utilising
indexed variables.

What’snew in VS-OCX 6.0

Contemporary Software Ltd, The Mews, Kings Ride Court, Kings Ride, Ascot, Berkshire SL5 7JR
Telephone: 01344 873434 Fax: 01344 872228 Email: sales@contemporary.co.uk

www.con temporary.co .uk /v ideoso f t

Resizes all controls including lines, shapes and labels
New grid metaphor for easier resizing
Smaller footprint ElasticLight control (40k) i
Multi-splitter bars on the same ElasticLight control
Enhancedfont resizingcapability
Easy deployment - no external DLL dependencies
Enhanced IndexTab control
Enhanced recursive Awk control

©& Enquiry No. Oc34



BEFORE YOU LEARN JAVA,

Buy the ‘Hands-On Java’
CD-ROM for only £394vat

Course Features:
e CD contains the entire ‘Hands-On Java’ seminar.
e 14hours ofaudio lectures, synchronised with

500 slides of information.
e Lectures begin with Java syntax and progress to

advance topics such as network programming,
A W T, Beans and RMI

e Full J D K 1.1 coverage.
Over 15,000 li

e The CD contains t w o versions of Eckel’s excellent
s of code in 320 Java examples.ex

‘Thinking in Java’ book.
e A printable version.
e A screen formatted version for e viewing.

Includes 230 chapter, section and sub-heading
hyper-links and 3600 index links.

e The CD contains approx. 600MB ofcontent.
severything (w i th the exception of
sed at tent ion) from Bruce Eckel’s

five-day full emersion training seminar

About Bruce Eckel:
Bruce i s a 1 2 year v e t e r a n

H o w t o u s e :
Select the lesson you require,

listen to the lively audio presenter, winner of
Software Development Mag’s

1996 Jolt Authors Award
for best programming

book of the year.

presentation whilst you
observe well-constructed

slides on screen. At any time
you can interrupt the lesson
to be taken directly to the

relevant chapter in the
‘Thinking in Java’ book.
Complete the supplied

exercises to reinforce the
lessons.

To Order Call
0181 317 7777 Free UKDelivery. Offer expi res 31/10/98

New Symantec Visual Café for
Java Web Development Edition
Features Include:
e Visual Café for Java I D E
e Visual Page WYSIWYG HTML

authoring tool
© ‐ Full J D K 1.1 support
e Netscape Communicator
e Over 100+ Java Beans.

including

Symantec Visual Page
e  W Y S I W Y G
e Easy, Java ready environment
e One step publishing
e Drag and drop templates

and

Learn Java in 21 Days Book
e Completely revised for J D K 1.1
e 700+ Pages
e Learn the basics of OO programming
e Learn about Java beans
e Includes detailed class hierarchy as

diagrams >in 2 DAYS
e Easy to understand hands on examples BRP-£36-85

Get Symantec's Java Intro Bundle,
all three for only £49

Also Now Available
Symantec Visual Café for Java:
Professional Development Edition V2.5 ...........£199
Database Development Edition V2.5

Call for compe t i t i ve upgrades / educational pricing
For details see www.siliconriver.co.uk

To order Symantec's Java Intro Bundle for £49 call
(before 31/10/98) 0181 317 7777 sates@sitconriverco.uk

‘com River
)Silicon River Ltd, 106-108 Powis Street, London, SE18 6LU. TEL: (0181) 317 7777, FAX: (0181) 316 7778, email: sales@siliconriver.co.uk www.siliconriver.co.uk

All trademarks are recognised. Prices exclude delivery and VAT.

Enquiry No. Oc35



World standard C++ &
Francis Glassborow reports on the new C++ International Standard, and

demonstrates a simple idiom to fix a problem of unnecessary rebuilds.

he world now has a C++ standard. There were twenty ‘yes’ votes
onconverting the FinalDraft InternationalStandard (FDIS) to an

IS.The three other National Bodiesentitled to vote did not doso, and
C++ finally made it to IS without any objections. It does not mean that
we believe that the document is perfect. Just like software, there wi l l
bebugs that needcorrecting. However,those responsible for your C++
development tools can no longer use changes to C++ asan excuse for
delivering compilers that do not compile correct C++ source code. If
you write your code correctly, you have a r i gh t to expect the compiler
to compile it.

Here is a piece of code that many current C++ compilers fail on:
#include < i o s t r e a m >

u s i n g s t d : : c o u t ;
us ing s t d : : e n d l ;
template<typename T> c l a s s X {

T. Si}

p u b l i c :
v o i d r e p o r t ( ) { c o u t < < t . r e p o r t ( ) ; }

v o i d r e p o r t l ( ) { c o u t < < t . r e p o r t 1 ( ) ; }

he

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

cha r * r e p o r t ( ) { r e t u r n “ r e p o r t " ; }

cha r * r e p o r t l ( ) { r e t u r n " r e p o r t 1 " ; }

yi
c l a s s  B  {

p u b l i c :
c h a r * r e p o r t ( ) { r e t u r n " r e p o r t " ;}

};
i n t m a i n ( ) {

X < A >  a ;

a . r e p o r t( ) ;
c o u t  < <  e n d l ;
a . r e p o r t 1 ( ) ;

c o u t < < e n d l ;
X<B> b;
b . r e p o r t ( ) ;

r e t u r n  0 ;

Forget the u s i n g declarations and the new-style l ibrary header
files; what disturbs me is the number of compilers that reject the
declaration x < B > b; on the grounds that they are not able to com‑
pi le x < B > : : r e p o r t i ( ) . It has always been a requirement of tem‑
plate instant iat ion that member functions of a template
instantiation need only compile if they are used. Without this guar‑
antee, you cannot get proper benefit from template technology. Try
the above codeon your C++ compiler of choice. If it wi l l not compile,
start complaining. Unt i l programmers demand correct tools, the
lazier implementers wi l l sell you inferior products.

EXE o c t o b e r 1 9 9 8
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Those responsible for C are preparing to ship a second committee draft
(CD)for C9X.They are trying to ship the nextC standard beforethenext
millennium. Unfortunately, they have adopted an attitude of rejecting
al l public comments on their first CDthat required substantive change
ratherthan refinement.I believethat this is aseriouserror: the purpose
of aCD is to tell the worldwhat the committees proposeand ask for crit‑
icism. Unt i l now, they have been effectively working behind closed
doors. Howareexperts to reactwhen they see somethingthat they know
is wrong? Forexample, the UK experts on numericalprogrammingare
certain that what is in the current CD is not only wrong (does not
achieve what it sets out to do) but would bea serious hindrance to any‑
one attempting to achieve those objectives in the future. That numeri‑
cal work is a minori ty area of interest is irrelevant. Once WG14/J11
decide to tackle it they must get it right.

Problemswith rebuilding
A few days ago I received this email (edited for space):

I 'mnot a fan of C++ anyway but there is onefeature that isparticu‑
larlyannoying. Classdefinitionsgoin aheaderfile. This headerfilehas
to be included in any component that uses thepublic members.

When theprivatemembersof the class arechanged(this is the whole
point of object-oriented code) both the headerfile and the CPPfilefor
that class are usually affected. This means that every component that
includes the header gets rebuilt.

In theolddays when Cprogrammers were in chargeof devising their
own object-oriented approach, it was possible to p u t public stuff in one
header and privatestuffin another. Thenonly thesourcefile includedthe
privatestuffandcomponents were only rebuilt when actually necessary.

Thatesittingaroundwaitingfora compiler todo things that Iknow
shouldn't bedone. There's always a better Csolution toa C++ problem
~ especiallyif one is n o tahuman...

This email contains quite a few of the common misconceptions
about C++. It is possible to program badly in any language and some
languages lend themselves to bad programming more than others.
Personally, I think Pascal is a highly dangerous languagebecause its
constraints compel exper t users to find ways to circumvent i ts pro‑
tectionism. C can beused safely but only if you are wi l l ing to invest
i n a large numberof tools to enforce sensible guidelines. In the hands
of most programmersC is highly dangerous. Thoughtless use of C++
results in many problems. Perhaps one of the greatest problems is
those who write C++ simplistically without ful ly understanding the
way the language can be used to support their needs.

Letme clear up one point in the above: there is muchmore to object‑
orientedprogrammingthan ADTs (abstractdata types). While it is pos‑
sible to hand-code polymorphic types in C, it is both easier and safer
in C++. Another advantage of OO is that it parti t ions responsibility. I
do not needaccess to your source code to tweak it to meet my needs. I
can use derivation for that and, as long as both of us abide by the
unwritten contract, my derived class works even when you make
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Cc changes to y o u r class. If y o u do not understand
things like this, then you have a very rudimentary

o = grasp of C++. Unfortunately, a large amount of C++C + + code has been wri t ten by programmers wi th l i t t le i f
a n y understanding. This provides a maintenance

nightmare that can only be tackled by either startingover or by using
a high ly skilled programmer (who w i l l probably start over).

If the worst problem with your legacy code is that changes to private
data andother implementationdetailsarecausingunacceptablerebuild
times (too short for a coffee break or too longfor a lunchhour) there is a
very simple idiomto fix it. The fundamental feature is that you can use
pointersandreferencesevenwhen there is only a declarationof the type
name visible. Furthermore,you can use a function as long as its proto‑
type (ful ly specified declaration) is visible. These two features ensure
that youcanavoidthecostof repeatedrebuildsduringdevelopment. This
isnotcompletelycost free: you'll introduceone morelevelof indirection
into the uses of your code (note that Java doesn't give you a choice, you
get this extra levelof indirectionwhether you want it or not).The basic
principle is to write a public class to provide the immutable interface.

Suppose that I already have a class, perhaps badly implemented,
that I want to work on. I know that I am going to have to change some
of the declarations that make up its pr ivate interface. Suppose this
class i s calledM y Ta s k . I first rename the class M y Ta s k P r i v a t e . Next
I wr i te a new header fi le and paste in the or ig ina l definition for
M y Ta s k . I then delete all of the private (and protected) interface and
replace it with a single private data member:

MyTaskPr i va te * d a t a ;
The last th ingI do to this file is add in the declaration:

c l a s s M y Ta s k P r i v a t e ;
I have now disconnected the publ ic use of M y Ta s k f rom a l l imple‑
mentation details. A l l the files using M y Ta s k w i l l have to be rebuilt
once. Having done this, I have to provide a new implementation file
for M y Ta s k that in the firs t instance simply forwards the member
function calls t o the equivalent ones for M y Ta s k P r i v a t e . Only this
implementation file w i l l berecompiled each time you make changes
t o M y Ta s k P r i v a t e .Things get rathermore complicated i f you are try‑
i ng to deal with problems in a badly written hierarchy of classes, but
these too can besolved by correct use of C++ idioms.

The real ly paranoid who want to avoid rebuilds at a l l costs can
even add publ ic funct iona l i ty to the i r classes wi thout forc ing a
rebuild. Just add a new headerfile defining a class derived from your
public base. For example:
# inc lude "MyTask.h"
c l a s s NewMyTask: p u b l i c MyTask{
p u b l i c : v o i d n e w f n ( ) ;

hi
You wi l l needto addthe constructors and destructors, but these wi l l be
pretty tr ivial as they do nothingother than support requiredexception
specifications and forward parameters to the base class equivalents.
Only files that use n e w f n ( ) need know about this header file. You can
even safely cast MyTask objects to NewMyTask ones, though I would dis‑
courage such casts as they rely on there never beingany extra data.

C++ provides much better solutions for bad C++ code thanC wil l
ever manage. Placethe blame where it belongs. Despite appearances,
C++ is not C and should not beconfused wi th i t .

Last month's problem
In my July columnI managedto packtwo errors intoasinglestatement.
enum Colour { r e d , g r e e n , b l u e } ;

s t r u c t Co louredText {
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c h a r * t e x t ;

enum Co lour t i n t ;
yi
i n t m a i n ( ) {

s t r u c t C o l o u r e d Te x t c t ;

/ * source code * /
i f ( c t = = C o l o u r e d Te x t { " e x a m p l e " , r e d } ) / * d o someth ing * /

/ * r e s t o f code * /

}

The problem l ine is the if statement, and both problems are inde‑
pendent of the conceptof compound literals that I was wr i t ing about.

A l l C programmers should spot the firs t problem immediately
while many C++ programmers w i l l miss i t ; user defined types in C
must always be prefixed s t r u c t , u n i o n , or enum unless t y p e d e f has
been used to inject a type name in to the norma l namespace (as
opposed to the tag space). This is one of the subtle ways in which C++
rules for identifiers differ f rom those for C. It is easy to correct that
b yj u s t prefixing C o l o u r e d Te x t with s t r u c t .

The second error is one that cannot bedirectly fixed in C.Very few
operators can be applied to user-defined types in C. The identity oper‑
ator is not one of them. Even though every programmer reading the
line in question knows exactly what is meant, no C compiler can ever
compile it. In C++ we canhandlethe problem by defining operator ==( )
for C o l o u r e d Te x t . I n C w e have t o resort t o a n explicit function. The
name of that function has to be unique within the relevant scope.

Worse, in f u l l y portable C89 code, a global identifier must be
unique in the first six characters without regard to case. Very few C
implementations are anywhere near so restrictive, but I can remem‑
ber being bitten by a compiler that restricted extern linkage identi‑
fiers to eight characters. One of the benefits C has reaped f rom
sharing C++ development environments is that modern C compilers
general ly support the long identifiers required by C++. C9X w i l l
require support for longer identifiers, but without overloadingyou
w i l l st i l l need distinct names for all your C functions.

This month's problem
In the definition of the v e c t o r template in the Standard Template
L ibrary you wi l l find the following declaration:
e x p l i c i t v e c t o r ( s i z e _ t y p e n , c o n s t T & v a l = T ( ) ,

c o n s t A & a = A ( ) ) ;

This constructor allows such definitions as:
v e c t o r < M y Ty p e > v e c ( 2 0 ) ;

to createavector of twenty default instancesof M y T y p e usingthe default
dynamic memory allocation strategy for M y Ty p e . In anearlier column I
mentioned that STL containers use copy constructors, but what prob‑
lemsare introducedby defaultingthe secondparameter asabove ( c o n s t
T& v a l = T())? Specifically,what is theproblemwith the followingcode?
s t r u c t  A  {

a n t  l y

fl o a t  f ;

yi
i n t main () {

v e c t o r < A > v e c ( 2 0 ) ; / / r e s t o f code f o l l o w s

Association of C/C++ Userssubscriptions: individual£15, student
£7.50, corporate £80, Overload & C++ SIG£30 (includingACCU
membership). Forfurther informationandapplicationforms write to
Francis Glassborow, 64SouthfieldRoad, Oxford, OX4 1PA, r i n g 01865
246490, or emailfrancis@robinton.demon.co.uk.
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In aNutshell
from O’Reilly

Or is it just your weary brain? Your deadline is fast approaching,and you feel under seige.

Any solution seems distant and unreachable. In another t ime the decision would be easy ‑
call in the Royal Guard. You only wish you could.

What you can do is t u r n to the Jn a Nutshell series from O’Reilly for the suppor t and power
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Client dataset
Mark Smi th shows how the Delphi TClientDataSet component can beused

to bui ld powerful bu t l ightweight single-user database systems.

h e T C l i e n t D a t a S e t component, one o f the most powerful pieces
of technology in Delphi Client/Server, is a key par t of three-tier

client-server database development. It helpscapture remotedata, lets
the user apply changes off-line, and later re-applies those changes to
the remote system. It is less well known that you can use it to bui ld
powerful yet lightweight single-user database systems.

This is par t l y Inprise’s fault - the documentation on u s i n g
T C l i e n t D a t a S e t i n this flat-file manner i s very brief. The help files
do offer a topic group devoted to i t , but much of this relates to three‑
t ier development. I do not have space to cover all of the features that
make T C l i e n t D a t a S e t useful i n lightweight database applications,
but hopefully I can adda litt le more depth to the information in the
manuals. Note that th is component is included only in the
Client/Server versions of Delphi 3 and 4, as it is par t of the MIDAS
technology. Given Inprise’snew willingness to unbundle some of the
parts of Delphi Client/Server, it might be worth asking for the com‑
ponent to be spli t into two classes to allow the functionality shown
here to be sold separately.

Applications that use the T C l i e n t D a t a S e t require the file
D B C l i e n t . D L L , which provides the database functionality. But no
. BDE files are needed.This means that you just might beable to fit an
application, help file, and data onto a single floppy disk if you min‑
imise your use of third par ty VCL components. There is of course a
penalty to pay for this compact size: since it holdsall records in mem‑
ory, it can beused only for single-user applications.

At the time of wr i t ing, there are a number of things that do not
work as advertised, though the core functionality seems fine. I wi l l
t r y to list the problems and suggest work-arounds, though it is worth
seeing if Inprise has issued a fix or documented the bug on its new
official bugs l ist ingbefore deciding not to use a feature.

UsingTClientDataSet
T C l i e n t D a t a S e t inherits from T D a t a S e t s o i t gets most o f the stan‑
dard properties and behaviour that you expect in a Delphi dataset.
Since it is not bound to a table, y o u need to specify the fields that
make up your data, and you can either use the oldfields editor or the
new FieldDefs property editor to do this. Af ter a number of false
starts I found the FieldDefs editor to be the more reliable choice.
Once you have specified your fields, choose C r e a t e D a t a s e t from
the pop-upmenu to build the fields. Once you havedone this, you can
link a DataSource and data-aware fields as if you were usinga table
or query component.

T C l i e n t D a t a S e t supports the usual range o f indexingand filter‑
ingoptions,and addsa few more. ForT Ta b l e , you can specify that an
index is composed of a number of fields, which are all descending or
case-insensitive, or both. ForT C l i e n t D a t a S e t , the D e s c F i e l d s prop‑
er ty is supposed to let you specify that individualfields are sorted in
descending order within an ascending index. In the initial release of
Delphi4,setting this seems to have the same effect as specifying that
the entire index is descending. There is a similar setting, c a s e I n s ‑
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F i e l d s , for specifyingcase-insensitive fields in a case-sensitive index.
This is also broken. Hopefully, there wi l l bea patch from Inprise that
fixes this before too long.

Loading and saving
The most basic requirement for a databaseapplication is to beable to
load and save data t o some form o f storage. T C l i e n t D a t a S e t has
L o a d F r o m F i le and S a v e To F i l e methods that accomplish this aim,
storing o r retrieving the entire table. Additionally, TCc l i en tDa taSe t
has a F i leName property that can be used to load and save the data
automatically. If you set the Fi leName property to bea valid filename,
then activate the dataset, it wil l attempt to load the data from the file
you specified. Likewise, the data is automatically written to the file
when you deactivate the dataset or the application is closed.

Aggregates and grouping
The first Delphi 4 specific feature o f T C l i e n t D a t a S e t that I want t o
look at is itsabil ity to calculate aggregate fields. Forexample, the sum
of a column. Aggregates allow you to build summarisation directly
into the dataset, rather than having to iterate through the data pro‑
ducing the summary information yourself.

Aggregates are a new direction for Delphi datasets ‐ instead of
being par t of a row, they are real ly par t of the dataset, adding sum‑
marisation t o it. They are connected t o a TA g g r e g a t e F i e l d , which
allows you to bind the aggregate to a data-aware control, though you
cannot display a T A g g r e g a t e F i e l d i n a gr id o r other row-oriented
data-aware controls. Try ing to display a runn ing total by assigning
the aggregate value to a calculated field does not work, though this is
probably by design rather than a bug. A small annoyance is that
aggregate fields lack the C u r r e n c y and P r e c i s i o n properties of
T F l o a t F i e l d , s oyou may need t o d o some extra format t ing t o display
the aggregate value as you might wish. Hooking the Observer com‑
ponents from the July column into the o n U p d a t e event for the aggre‑
gate might bea useful way of doing this.

The fields editor for T C l i e n t D a t a S e t has been extended t o help
you define aggregates. When you add a new field using the fields edi‑
tor you get a n extra option: F i e l d T y p e - A g g r e g a t e . Pickingthis
sets the field type toAggregate,which stores floating point numbers,
and adds the aggregate field to the new section at the bottom of the
fields editor. You needto provide an expression for the calculation to
beapplied, usinga mixtureof field names , arithmetic operators, and
the Sum, A v g , C o u n t , M in ,andM a x operators. Usefully,the c o u n t oper‑
ator gives the number of non-blank entries rather than the number of
records, thus allowing you to calculate meaningful averages easily.
One surprising omission in the init ial release of Delphi 4 is that you
cannot usea calculated field as par t of an aggregate expression. Try ‑
i ngto dosogives the less-than-usefulerror message ‘Bits indexout of
range’. However, you can use a n I n t e r n a l C a l c field instead, though
you pay the small penalty of havingthe calculated field become a per‑
manent par t of your data.
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Another unusual feature of
TClientDataSet is its ability
to embed read-only tables
within the application file.

Undo-redo
B y default, Tc l i e n t D a t a S e t records the user’s changes i n a change
log,rather thanmodi fy ingtheoriginal record.You canexploit this to
add an undo feature to you r appl icat ion by ca l l ing the
UndoLa s tChange method. Every time you call this, the last changes
are reversedone row at a time unti l a l l changes have been undone.
Surprisingly, you can undo changes made last time you had the data
open, asthe change log is also written to file when you save the data.
This might beundesirable in your application as it makes it difficult
for the user to undojust the changes theymadesince they opened the
file. Cal l ingMe r geChangeLog , p r io r t o saving the data, merges the
changes w i th the original data, emptying the change log and result‑
i ng in a smaller data file. You can also achieve less fine-grained con‑
t rol over changes b y usingthe Sa vePo i n t property. This i s a n integer
that you can storeandthen re-assignlater to return the dataset to the
state it was in whenyou originally read i t ,a b i t l i ke abookmark. This
is flagged asnotworking on the Delphi ‘Fixesand known issues’ sec‑
t ion of the Inprisewebsite, yet seems to work correctly in the exam‑
ple program. I f you decide to use this feature before this anomaly is
resolved, please exercise caution.

Embedding lookup data
Another unusual feature o f T C l i e n t D a t a S e t i s i ts abi l i ty toembed
read-only tables within the application file. ATC l i e n tDa t aSe t can
‘borrow’ the data f rom a regular T Ta b l e or T Q u e r y at design time
using the A s s i g n L o c a l D a t a menuoption. You can then remove
the T Ta b l e and the data remains i n the T C l i e n t D a t a S e t object.
Interestingly, the data occupies less space in the executable than
was occupied by the equivalent Paradox tables. The DBDEMOSBio‑
l i fe table takes 1204KB for its graphic images, yet when you embed
it in an application it adds only 1070KB to the executable’s size. If
y ou open the executable in a hex editor, y ou can see the data is not
compressed so the savingsmustbe due to better packingrather than

L is t i ng 1- Bu i ld ing nested tal les in code.
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compression. If y o u need to enc ryp t or compress this data, you
could create a descendent o f T C l i e n t D a t a S e t that has i t s own
implementations of LoadF roms t r eam and SaveToS t r e am that use
the ZLib compression l ib ra ry provided in the /Extras directory on
the Delphi 4 CD.

Creating master-detai l datasets
The implementation of Tc l i e n t D a t a S e t in Delphi 3 had one major
shortcoming: handling of linked tables. If y ou had linked master‑
detail tables, you needed to handle them as two separate files. In Del‑
p h i4 you can store tables within tables: thenew TDa t aSe t F i e l d class
stores the definition and data froma nested table. This allows you to
combine a numberof separate tables with in a single client dataset in
a master-detail format. You can have many nested tables, each of
which may contain their own nested tables.

For example, imagine producing a parts catalogue and ordering
application for distribution to potential customers. You coulduse a
T C l i e n t D a t a s e t t o hold information a t three levels. The customer
table definition would have the usual name and address fields, with
another field holding the nestedOrders table. This Orders table defin‑
i t ionwould includethe normalo r de rRe f e r ence andOrde rDa t efields,
with a n O r d e r L i n e s field t o hold the nestedorder lines table.

T o create a nested table, y ou select the D a t a S e t type when defin‑
i n ga new field. When viewing the field in the Object Inspector, y ou
need to use the F i e l d D e f s collection to edit the definition of the
nestedtable, usingthe Ch i l d D e f s proper ty t o build the list o f fields
that make up the nested table. I have found that the most effective
way is actual ly to bui ld the table hierarchy in code, as the large
number of different editor windows can be confusing. See Lis t ing 1
for an example.

As might be expected, it is easy to incorporate nested tables into
screen design. For every nested table, addanother T C l i e n t D a t a S e t
component to the fo rm or Data Module, and set its D a t a S e t F i e l d
property to the field that holds the nested data. These addit ional
T C l i e n t D a t a S e t components act a s a channel for the nested tables
to take part in the usual data-aware screen layouts.

Demonstration programs
E x The samples file for this month contains three small
O N L1wN E£Samples that illustrate different aspects of T C l i e n t ‑
D a t a S e t . As usual, they can be downloaded from the EXEwebsite,
EXEOnLine. For those who donothaveDelphi4Client/Server, I w i l l
provide the executables and DBC l i e n t .D L L in a separate download.

UndoRedo . d p r Shows bothU n d o L a s t C h a n g e and Sa v ePo i n t .
Designandwork wi th data structures at r un time.
The classic invoice header and invoice detail lines
application. Also contains embedded lookup tables.

R a n g e s . d p r
N e s t e d .d p r

Updates
In the Ju ly issue I showed a Delphi implementation of the Observer
pattern.Delphi4 simplifies adding interfaces to components, so if you
are usingDelphi4 please pick up my new version on EXEOnline.

Many thanks to JoshDahlbyof Inprisefor the technical helpgiven
while I was wr i t i ng this article. a

MarkSmith is a contractor specialising in Delphi. Youcancontact him
at msmitha@cix.co.uk or say hello at a Borland Users Group meeting.
Call 01980 630032for details.
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he releaseof JDK 1.1includedmany newand important core pack‑
ages, maybe none so important as the Java Reflection API. I wrote

about the ReflectionAPI in oneofmy first columnsandfollowed it with
a discussionof Introspection,whichmakesheavyuseof the Reflection
API. One of the pr imary uses for Introspection is with JavaBeans,
which rely on the abi l i ty of Introspection and Reflection to identify
design patterns andproperties.JavaBeans also rely on another impor‑
tant technology, Java Object Serialization. As fate would decree, the
Serialization API makesextensive useof the Java ReflectionAPI...

Java Objec t Serialization
Serialisation may not be a t e rm that you are familiar with so I wi l l
providea loosedefinition basedonmy perception.Serialisation is the
process of converting a dynamic object into a static form that is inde‑
pendent of process, machine, medium, and time. An object that has
been serialised can be moved to a different process,a different
machine,a different type of machine, an alternate type of storage
device, and can be recreatedat some future time for further use. The
most commonmetaphor that comes to mind is a text document.When
the document is beingedited, the editor (the container) stores one or
morepiecesof the file in maincomputer memory, organised in a fash‑
ion that makes edi t ing the documenta fast and efficient process.
When the document is saved to disk (‘persisted’) the document is
stored in a format that may be radically different from its memory
form. A good example is pointers into systemmemory,which need to
betranslated into file offsets (havingapointer in adisk file doesn’t do
youmuchgood).Alternatively, the persistent form could includeextra
data, such asstoring a copy of any non-standard fonts with the docu‑
ment in case it ismovedtoadifferent system where those fonts might
not beavailable. Regardless, the document must beserialised so that
it can be stored for future reference (‘persistence’) or moved via an
unspecified medium to a new location. The processof restoring an
object from its serialised form is called deserialisation.

The words ‘persisted’ and ‘persistence’ are used frequently when
talking about serialisation and even though these are not equivalent
terms they are often used interchangeably.This may seem confusing,
but if you think about persistence as conveying a feeling of ‘static
storage’(such asa disk fi le) and serialisation as the ‘translation
process’ then things should becomeclearer.

A second piece of terminology used when ta lk ing about serialisa‑
tion is the word stream. As you are no doubt aware, a stream is a fun‑
damental abstraction of i npu t and output . Because a l l input and
output operations are-relatively similar we use the stream abstrac‑
tion to isolateus from the specificsof a particular device.This device
independence allows us to create code that can uni formly read and
write the stream abstraction, leaving the underlying stream imple‑
mentation to perform the device-specific I /O.

Given that serialisation and persistenceare about reading and
w r i t i n g data you shouldn’t besurprised to find out that the Serial‑
izationAPI (a small collection of classes and interfaces)was added to
the j a v a . i o package.

Before we move on to the specifics of the Serialization API , it
should be emphasised that successful serialisation of an object
requires that the object can be re-created by the deserialisation
process. If you can’t recreateafacsimileof the object then there is not
muchpoint in persisting i t .

The Serialization API
The fol lowing sample class definition shows how to support seri‑
alisation:
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Persistence
To serialise or not to serialise?

Tom Guinther coversthe

control available to a Java programmerwith

the SerializationAPI.

c l a s s F o o imp lements j a v a . i o . S e r i a l i z a t i o n {

p r o t e c t e d i n t m_ foo ;
p u b l i c F o o ( i n t t h e F o o ) { m_ foo = theFoo ; }

}
That's all there is to it. Class F o o is ready for persistence!

I know that was difficult, solet’s list thequestions that you should
beasking yourself r igh t now.

First , ‘How can it be so easy?’ The answer to that question is that
it is not easy at all. The implementation of the Serialization API is
doing a lot of hardwork under the covers so that you don’t have to.

Your second question should be, ‘Is class F o o actually do ing any‑
thingspecial?’ Well, not really. I t i s implementingthe S e r i a l i z a t i o n
interface,but since the interfacedoesn’t defineany methods F o o does‑
n' t have to domuch!

At this point I w i l l t r y to provide an explanation of the basics so
that you don’t have to keep asking all these questions.

As I mentioned earlier, Serialization is built upon the Java Reflec‑
t ion API. This gives Serialization the power to enumerate all meth‑
ods, members, super classes, and super interfaces of any class. When
you t r y to serialise an object the Serialization API uses reflection to
determine whether the object in question implements the S e r i a l ‑
i z a t i o n interface. In this way, the interface simply acts asa tag to
indicatethat the object supports serialisation.That is why i n t e r f a c e
S e r i a l i z a t i o n doesn’t need t o declare any methods. I ts purpose i s
quite simply to confirm to the system that the object does indeedsup‑
por t being serialised.

It would not beunreasonableto expect that anobject that supports
serialisation would have to provide a routine that actually reads
and/or writes the object data. Actual ly it is ve ry reasonable, and
under many circumstances an object that supports serialisation will
providemethods that interact wi th the default serialisation process.
Sti l l , in many cases (such as the F o o class above) no special work is
required and the default serialisation process is sufficient.

I can see you haveone more question so let’s get it out of the way:
‘What is thedefault serialisation process?’There isn’t reallya ‘default’
but the implementation of the Serialization API is sopowerful it can
save any type of Java object. Essentially, unless you havespecial con‑
siderations, you never have to implement any serialisation specific
code. Even if your object contains other (aggregate) objects those
objects wi l l be recursively serialised. Don’t even wor ry about super
classes, they’re handled automatically. The whole point is to make it
so simple that you don’t even have to think about i t . That allows you
to concentrate on the cool stuff l ikeanimating iconsor scrolling text.

The primary interfacesof the Serialization API are O b j e c t I n p u t
and O b j e c t O u t p u t . The pr imary classes are Object I n p u t S t r e a m ,

O b j e c t O u t p u t S t r e a n , andN o t S e r i a l i z a b l e E x c e p t i o n ( thrown i f
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the class doesn’t support Serialization).The o b j e c t ‑
I n p u t and O b j e c t O u t p u t interfaces extend
j a v a . i o . D a t a I n p u t and j a v a . i o . D a t a O u t p u t
respectively.Their pr imary purpose is to define meth‑
ods for reading and w r i t i n g pr imi t ive types ( b y t e ,

c h a r , i n t , etc).
The class O b j e c t O u t p u t S t r e a m inherits f rom j a v a . i o . O u t p u t ‑

S t r e a m and implements O b j e c t Input. It is used for serialisation of
objects. You may note that output Stream is the same stream abstrac‑
t ion I discussed earlier, and is also the same class that is used for file
and socket I /O. The class O b j e c t I n p u t S t r e a m inher i ts f rom
j a v a . i o . InputSt reamand implements O b j e c t Input, and i t is used
for deserialisation.

The following code fragment shows how to use class O b j e c tO u t ‑

p u t S t r e a m t o persist a n object o f class F o o .

F i l e O u t p u t S t r e a m f o u t =
new F i l e O u t p u t S t r e a m ( " a fi l e . s e r " )

O b j e c t O u t p u t S t r e a m f o o s t r m =
n e w O b j e c t O u t p u t S t r e a m ( f o u t ) ;

/ * c r e a t e a n d w r i t e t h e o b j e c t t o t h e s t r e a m * /
c l a s s F o o a F o o ( 2 3 ) ;

f o o s t r m . w r i t e O b j e c t ( a F o o )  ;
If you wanted to deserialise the object, use the following code:
/ * r e a d a F o o o b j e c t f r o m t h e s t r e a m * /
c l a s s F o o n e w F o o = ( F o o ) f o o s t r m . r e a d O b j e c t ( ) ;

Adding your own stuff
Even though most objects can use the default serialisation function‑
al i ty provided by the Serialization API, we asprogrammers often feel
the need to add our own signature or ‘special’ handl ingcode. After a l l
we get paid to program, so we feel like we should program (and some
of us actually enjoy it!). In that case you’re going to like the Serial‑
ization API because it is easily and fu l ly extensible. From the most
basic ‘special handling’ to objectvalidation. (And for those who like
minimal interference and the maximum of expression, you can gain
complete control over the serialisedformat of your object by usingthe
E x t e r n a l i z a b l e interface.)

Let’s start with the basic customisation by extending Foo to have
the two most fundamental serialisation methods, w r i t e O b j e c t and
r e a d O b j e c t .
c l a s s F o o i m p l e m e n t s j a v a . i o . S e r i a l i z a t i o n {

p r o t e c t e d i n t m _ f o o ;
p u b l i c F o o ( i n t t h e F o o ) { m_foo = t h e F o o ; }

p r i v a t e  v o i d
w r i t e O b j e c t ( O b j e c t O u t p u t S t r e a m s t r m )

t h r o w s I O E x c e p t i o n {

/ / d o t h e d e f a u l t t h i n g
s t r m . d e f a u l t W r i t e O b j e c t ( )  ;

}
p r i v a t e  v o i d
r e a d O b j e c t ( O b j e c t I n p u t S t r e a m s t r m )

t h r o w s I O E x c e p t i o n ,
C l a s s N o t F o u n d E x c e p t i o n  {

/ / @ o t h e d e f a u l t t h i n g
s t r m . d e f a u l t R e a d O b j e c t ( )  ;

The Serialization API uses the Reflection API to search for the
w r i t e O b j e c t and r e a d o b j e c t methods and, i f they are present, calls
them to perform the serialisation. In the previous sample the methods

simply call the ‘default’ serialisation.These default methodsrecursively
serialise the primit ive members, super classes, and aggregate objects,
and you wi l l usually needto call them. Duringthe beforeandafter stage
you can add a little custom functionality to the serialisationprocess.

And one more thing (or two...)
While i t i s impor tant to be able to serialise impor tant data, i t i s also
important to avoid serialising sensitive information (your password,
for example) or information that i t doesn’t make sense to serialise
(such as a file handle or a process ID.)

If y o u don’t want your class to support serialisation, then don’t
implement i n t e r f a c e S e r i a l i z a t i o n . I f y o u want t o b e really,
really sure ( i n case a super class supports serialisation) then imple‑
ment w r i t e O b j e c t and r e a d O b j e c t a s follows:

p r i v a t e  v o i d
w r i t e O b j e c t ( O b j e c t O u t p u t S t r e a m s t r m )

t h r o w s I O E x c e p t i o n {
t h r o w new N o t S e r i a l i z a b l e E x c e p t i o n ( ) ;

}:
p r i v a t e  v o i d
r e a d O b j e c t ( O b j e c t I n p u t S t r e a m s t r m )

t h r o w s I O E x c e p t i o n ,
C l a s s N o t F o u n d E x c e p t i o n  {

t h r o w new N o t S e r i a l i z a b l e E x c e p t i o n ( ) ;

}
To avoid hav ing a specific member of the class persisted, use the

t r a n s i e n t keyword.This ensures that the member i s not saved i n the
object’s persistent form. When the object is deserialised the values of
the transient members of the class are not read from the persistent
fo rm sothey are initialisedto the default values for their type( i n t = 0 ,
r e f e r e n c e = n u 11 , etc). You need t o explicitly initialise these values
if they should be other than the default. Not doing sow i l l cause hard
to find bugs. The following exampledefines a t r a n s i e n t member and
initialises i t i n r e a d O b j e c t ( ) .
c l a s s F o o i m p l e m e n t s j a v a . i o . S e r i a l i z a t i o n {

p r o t e c t e d t r a n s i e n t i n t m _ fi l e H a n d l e ;
p r o t e c t e d i n t m_ foo ;
p u b l i c F o o ( i n t t h e F o o ) { m_foo = t h e F o o ; }

p r i v a t e  v o i d
w r i t e O b j e c t ( O b j e c t O u t p u t S t r e a m s t r m )

t h r o w s  I O E x c e p t i o n  {
s t r m . d e f a u l t W r i t e O b j e c t ( ) ; / / d o t h e d e f a u l t t h i n g

}
p r i v a t e v o i d
r e a d O b j e c t ( O b j e c t I n p u t S t r e a m s t r m )

t h r o w s I O E x c e p t i o n , C l a s s N o t F o u n d E x c e p t i o n {
s t r m . d e f a u l t R e a d O b j e c t ( ) ; / / d o t h e d e f a u l t t h i n g
/ / i n i t i a l i s e t h e fi l e h a n d l e t o i n v a l i d . . .
m _ fi l e H a n d l e  =  - 1  ;

An impor tan t piece of the puzzle
The Serialization A P I is a very impor tant piece of the core Java tech‑
nologies puzzle and it is well worth exploring in depth. You can find
the Java Object Serialization specification in the JDK 1.1documen‑
tation andon the java.sun.com website. a

Tom Guinther is workingfor Vireo, acompany developing device‑
driver tools. He can be reachedvia emailat tomg@vireo.com.
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Getting professional
Writ ing aVB application is easy, but wr i t ing a good VB application

is another matter. Jon Perkins discusses some issues

V I S U A L BASIC]

concerning professionalVisual Basic development.

f you’re familiar with using Windows, then you can learn the fun‑
damentals of wr i t i ng Visual Basic applications quite quickly by

working through the Programmers Guide, r ight? Well, yes I suppose.
But this doesn’t mean that you'd bedo ing anything that you'd neces‑
sarily be proud of wi th another eighteen months of experience under
your belt. Writ ing a Visual Basic application is easy, but wr i t i ng a
good Visual Basic application is another matter. In this month’s col‑
umnI want to outline a few thoughts about wr i t ingprofessionalappli‑
cations wi th Visual Basic. This is a very difficult task to do in only
two pages of magazine space, so I ' l l state from the outset that I ’mjus t
scratching the surface.

What the user sees
In my time I’ve seen some user interface designs that are almost
beyondbelief, using a combination of wholly inappropriate controls
and hard-coded colour schemes so psychedelic that they br ing on an
instant migraine. In order to develop for Windows, you need to under‑
stand Windows from a user perspective.Microsoft injectsa lot of effort
into bui lding consistency throughout i ts applications to help a user
that is familiar with one application get up to speed with another as
soon as possible. Unfortunately,when some applications emerge from
the development department the consistency can virtually disappear
andthe poor usershavea steeper learningcurve than would otherwise
be necessary. Microsoft Press publishes a book called The Windows
Interface Guidelinesfor Software Design ( ISBN 1-55615-679-0) that is
intended to be, and indeed is, a bible for anybody wr i t ing aWindows
application. It details how to lay out screens,what sort of behaviour
should be expected under different conditions, menudesigns, provid‑
ingon-screenfeedback,andsoon. I’vebeenprogrammingfor Windows

since 1990 and yetI stil l find
that I refer to this book, say, a
couple of times a month to
helpme clarify the nuancesof
how a Windows feature
should look or behave.
Regardless of what language
you program i n , every Win‑
dows developer should have
access to this book.

One pet hate of mine is to
see a top-level application
form consist of a grey form
that on ly contains large grey
buttons, w i th no shortcuts. If
you really don’t feel that you
can encapsulate your applica‑
t ion into a menu-based envi‑
ronment, and I ' l l admit that
i t ’s not always appropriate,

Figure1- Not how Microsoftdesigns
i ts forms!

EXE  oc tobe r  1998

then at least t r y andt u r n it intoan icon-basedform loader. Acompara‑
bledesignscenario wouldbeif Microsofthaddesigned the ControlPanel
to be a grey form with just grey buttons, as shown in Figure 1.It does‑
n't look good,and yet I’veseen lotsof developers adopt this approach.

One important component that is often omitted from an in-house
product is an associated helpfile. Printeddocumentation does tend to
get produced more often,but it is often an afterthought. Ona solopro‑
ject ( ie one developer) the individual can probably write the help file
at the same time asthe application code. If a project isof a size to war‑
r a n t a team of developers, then that team should include a profes‑
sional technical author who can devote asmuch time asnecessary to
w r i t i n g bothonline and printeddocumentation. There is moreto pro‑
viding user assistance than a help file though. ToolTips are incredi‑
bly easy to add to most standard controls, and they should leave the
user in nodoubt asto what aspecific formcomponent is there for. This
faci l i ty is augmented by the ‘What's This?’ feature, whereby a popup
help window can be associated with a specific control if a ToolTip
explanation isn’t going to be long enough. Furthermore, write short
and concise instructions on the form that outlines its basic purpose,
whenever possible.

Error messages should be meaningful, straightforward, and have
a single-purpose. It’s unhelpful for a user to see a message like ‘Vali‑
dation failed’ on a form with 10input fields, and it’s even worse to get
an uncaptured ODBC driver error passed directly to aMessageBox.
Where appropriate, the e r ro r message dialog should include a Help
button that links to the application help file. And, if aMessageBox is
to be displayedwithan error message, think carefully about what sort
of severity to give the icon. I’ve noticed a tendency to use the Critical
icon for error messages of a ‘Telephone number is of the wrong for‑
mat’ type of severity. A Critical icon should mean something really
bad has happened, l ike the hard disk is ful l .

What the user doesn't see
Sti l l on the subject of er ro rs , every sub, function, and event should
have some sort of e r ro r handler. The default behaviour in a Visual
Basic application is to report a runtime error in a MessageBox and
then terminate. There is no way that Microsoft Excel would survive
in the marketplace if it displayed a ‘Divide By Zero’ dialog when this
problem arose and then unconditionally unloaded itself. Each piece
of code should bedesigned so that every er ro r that could predictably
occur is catered for in the error handler.Becausenotallerrors can be
predicted, there should bea centralised error handler that wi l l take
a l l other er rors , display a polite message, and store the error details
to some form of storage.

Management issues
MSDN is a great source of information,and wi l l probably answer two
in every three queries that a Visual Basic ( o r Visual Studio)developer
w i l l have. Additionally, the Enterprise Edition ensures that you are

71



V I S U A L B A S I C G E T T I N G P R O F E S S I O N A L

Studying for the Microsoft
CertifiedSolution
Developer exams goes a
long way towards

understanding the broader areas of the
Windows platform.

sent the servicepacks as they becomeavailable. If your company gets
MSDNhow accessible is it?Are the developers informedwhen a new
edition is available? If a developer gets a realproblem,what facilities
have you provided for h im to make use of?

Oneway in which a development department can make l i fe easier
for the generaldevelopment community is to createa dedicateddevel‑
opment support function. The role of this team is to act asa central
location to which a developer can gofor technical notes,white papers,
installation disks, and companystandards. These would be the peo‑
ple whowould bethe namedindividuals to makeuse of aMicrosoft ‑
or equivalent ‐ technical support contract. By acting asa single liai‑
son point in suchcases they are then in a posit ion to add the problem
resolution, togetherwi th any additional relevant information, to the
local knowledgebase.

It would also be the responsibility of a support person to actively
push information out to the developers, ideally through an intranet.
A typical bulletin would include notification that a new service pack
was available,hadbeentested, andwas available for download locally.
This function couldalso takeamoreproactive role in the development
process by developing and maintaining common code and standard
form templates.

Microsoft Certified Solution Developer
What of becomingaMicrosoftCertified SolutionDeveloper?As some‑
body who has taken andpassed these examsI feel that I am in a posi‑
t ion where I can vouch for their value. Studying for them goes a long
way towards understanding the broader areasof the Windows plat‑
form, and makes you aware of both the key areas of technology and
of the lesswidely knownSDKs thatMicrosoft issue.Working through
the original syllabus for the coreWindowsOpenSystemArchitecture
(WOSA) exams provided a good grounding in a l l of the key Windows
technologies at the time (mainly OLEandODBC). To pass these exams
it was necessary to read andlearna lot of white papers andSDK chap‑
ters, and it would be true to say that I gained a broader picture of the
Windows pla t fo rm than I previously had. Then Microsoft announced
the retirementof theWOSA-based exams and introducedthe syllabus
for the Windows Architecture exams, which additionally required a
fa i r ly comprehensive knowledge of general Internet development
issues,digi tal certificates, replication,Unicode,shellextensions,and
soon. Up to this point candidateswere examinedon general coreWin‑
dows technology issues and they also needed to pass two of several
optional exams that tested knowledge of specific products, for exam‑
ple Visual Basic andSQL Server.

In June of this year Microsoft announced at the Fusion 98con‑
ference that the Solut ion Developer certification was be i n g
revamped again in order to br ing the syllabus content in line with
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developing technologies and future produc t releases. The most
noticeable change is the structur ing of the core exams, in that there
are now three core exams andone optional. However, the core exams
have been spli t into two streams: one for Visual Basic 6 developers
and one for Visual C++ 6,w i t h an additional Visual J++ stream
apparently due to appear later on. These newexams are due to start
appearing around now, although the latest details can be found on
the Microsoft MCP site at http://www.eu.microsoft.com/mcp. For
exist ing MCSDs, who passed wi th the WOSAexams, your certifica‑
t i on w i l l expire on 1 March 1999, whi le those w i t h the Windows
Architecture exams have unt i l 1 Ju l y 2000 to upgrade.

For the Visual Basic developer, the new core exam tit les are:
Analysing requirements and defining solution architectures (com ‑
mon to a l l streams), Designing and implementing desktop applica‑
t ions w i t h VB6, and Designing and implementing distributed
applications with VB6.

I fi rm l y believe that an IT tra in ing manager looking to upgrade
the general level of technical knowledge among a Windows-oriented
development department shouldfocus staff t raining towards this cer‑
tification, because it provides a clear and quantifiable goal for devel‑
opers to aim for.

ActiveToolBars
As I mentioned in last month’s column, the menu editor in Visual
Basic 6 remains unchanged from previous versions. This means that
it is not possible to produce the menus that incorporate associated
bitmaps such asyou get in Microsoft Office 97and the Visual Studio
suite. Microsoft is apparently unwi l l ing to classify the libraries that
enhance menu items asredistributable components, so for this rea‑
son there is no point in alteringthe menueditor as it’s perfectly work‑
able as it is.

Fortunately, there are a small number of th i rd par ty offerings to
rectify this. I obtained an evaluation copy of one such product that I
had heard good things about, namely ActiveToolBars by Sheridan
Software Systems, and found it to be a well designed tool. As w i th
other Sheridan products that I’ve had, there is no pr in ted documen‑
tation, but the online help is excellent. The product provides the abil‑
i t y to create Office97 and IE4 style menus and toolbars. The menus
support animation and different display styles, while the mult ip le
sl id ing toolbars are dockable/free-floating or fixed as required. As
withmainstreamMicrosoftproducts, the toolbars can becustomised
at runtime if youwish. The product comes wi th a reasonable stock of
themost common images and sounds, and there is an imageeditor to
create your own graphic resources.

To be honest, I didn’t find the product par t i cu la r l y intuit ive
whenI firs t started to use i t , but the tutor ial is very well designed
and, now that I am famil iar w i t h i t , the design does make sense.
Once you ' re proficient in i ts use, then you should find that i t takes
no longer to assemble a toolbar than it would using the standard
Visual Basic mechanism. One feature that I do l ike is a small auto‑
coding faci l i ty that w i l l generatean appropriate S e l e c t C a s e state‑
ment onto the clipboardonce a menu/toolbar has been generated ‑
a simple but timesaving feature. The product, alongwith the rest of
Sheridan’s range, is available f rom most UK software resellers (the
price is around £115). Ti]

JonPerkins isafreelance VisualBasicdeveloper andaMicrosoft
CertifiedSolutionDeveloper.He is a contributingauthor of Advanced
Microsoft VisualBasic by TheMandelbrot Set, publishedbyMicrosoft
Press. Contact himat www.jonperkins.com.
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P l e a s e c a l l S a r a h H o r s l e y o n 0171 970 4838 f o r d e t a i l s

ACTIVEX / JAVA
COMPONENTS

ProtoView UK Ltd
26Offington Drive,Worthing
West Sussex BN149PN
Tel:01903 538058 Fax:01903538068
mor fo@protoview.co.uk
www.protoview.co.uk
ProtoView UKoffers alargeselection
ofquality feature richActiveX and
JavaBean components.

APPLICATION
INTEGRATION

Frontec AMT UK
Unit 2,Wallbrook Business Centre
Green La, Hounslow, Middx TW4 6NW
Tel: 0181 814 4700 Fax: 0181570 6760
info@frontec-uk.com
www.frontec.com
Crossplatformintelligent messag ing
solutions for application integration
ande-commerce. Fullcapabilities for
the WorldWide Web, EDI, SAPR/3,
RDBMS, IBMMQ Series, VANs.

DEVELOPMENT TOO!
Bits Per Second Ltd
14Regent Hill, Brighton BN13ED
Tel: 01273 727119 Fax: 01273 731925
rflowers@bitspersecond.co.uk
www.bitspersecond.co.uk
Graphing/GIS tools. Centura support
of training. Client/Server design &
consultancy. Network storage
consultancy. Multi-platformdevice
driver development.

Borland International Ltd
8 Pavilions, RuscombeBusiness Pk
Twyford, Berks RG109NN
Tel: 0118 9320022 Fax: 0118 932 0017
Customer Services: 0800454065
www.borland.co.uk
BorlandInternationalisthe leading
provider of development solutions
from desktop to enterprise level.
Borland'saward-winningtools are
supportedbya network of VARs,
partners andresellers in the UK.
ComponentSource
27-37Vachel Road
Reading,Berks RG11NY
Tel: +44 (0)118958 1111
Fax: +44 (0)1189589999
sales@componentsource.com
info@componentsource.com
www.componentsource.com
Over 1200components can be
unlockedinstantly 24hours aday, via
the Internet, the Website, aprivate
dial-up network or the telephone.

CYRANO (UK)Limited
Devon House, Park Street
Slough, Berkshire SL11PX
Tel: 01753 516500 Fax:01753 516441
khall@cyrano.com
www.cyrano.com
Leadingdeveloper ofautomated
softwarequality tools for financial,
telecommunications, government,
utilitiesandother markets. Morethan
1800customers worldwide.
Intasoft Ltd
Tresco House, 153 Sweetbrier Lane
Exeter EX13DG
Tel: 01392 217670 Fax:01392 437877
sales@intasoft.co.uk
Intasoft is the supplierof thepopular
configurationmanagement tool
AllChange. Ourproduct is backedby
high quality support, training and
consultancy services.

Popkin Software & Systems
‘St Albans House, Portland St
Leamington,Warks, CV325€Z
Tel: 01926 450858 Fax: 01926 311833
sales@popkin.com
www.popkin.com
PopkinSoftware&Systems is the
manufacturerand vendorof System
Architect, the market leadingsuite of
Analysis &DesignModellingtools.
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Programming Research Ltd
Glenbrook House, 1/11Molesey Rd
Hersham, Surrey KT124RH
Tel: 01932 888080 Fax: 01932 888081
Contact Mr John Heathcote

QBS Software Ltd
11Barley Mow Passage
Chiswick LondonW44PH
Tel: 0181 956 8000 Fax:0181956 8010
orders@qbss.co.uk
www.qbss.com
Vast rangeof developmentproducts:
NextDaydelivery; 90days free
support; account customers welcome.

SELECT SoftwareTools pic
Westmoreland House,80-86 Bath Rd
Cheltenham Glos GL537JT
Tel:01242 229700 Fax:01242 229701
heidik@selectst.com
www.selectst.com
SELECT SoftwareToolsprovidesa
business-driven solution to companies
adoptingcomponent-based
development. Through itsmarket‑
leadingproductsandservices, SELECT
enables the modeling, management
andassemblyof enterprise-class
applications from components.
Stingray Software, Inc
9001Aerial Center, Suite 110
Morrisville, NC27560 USA
Tel:001 919 4610672/0018 0 0924 4223
Fax:0019194619811
sales@stingray.com
www.stinray.com
Stingray create best of breedobject
orientateddeveloper tools for
Windows Programmers.Productscan
besolddirect andthrough Resellers
andDistributors.
Superbase Developers Pic
14 Regent St, Cambridge CB21DB
Te 189448962 Fax:0118 9540760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase 3.2 provides apowerful
development environment for data
basedapplications with modern
features andgraphical2-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 UK Specialist forallSoftware
Development tools, representativesof
Pervasive(Btrieve), InstallShield,
RoboHelpandmany more USvendors.

Email: info@takefive.co.uk
http://www.takefive.com
SNiFF+ The integratedcross-platform
p r o g r a m m i n genvironment for C/C++,
Java, IDL,Fortranandother languages.

FORTRAN AND C++
Salford Software Ltd
Adelphi House,Adelphi Street,
Salford M36EN
Tel:01618342454
Fax:0161834 2148
Sales@salford-software.com
www.salford.co.uk
Fortranand C++ compilers with
unique CHECKMATEswitchable run‑
time diagnostics. Lowcost student
editions available.

HELP SYSTEMS
PeterboroughTechnical
Communication
8Whitewater, Peterborough PE26FB
Tel:01733237037
Lo-call 0345 419470

Fax:01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creationof manualsandon-screen
helpsystems. Pleasecallor e-mailfor
our freeinformationpack.

LIBRARIES
Wintertree Software Inc.
69BeddingtonAve. Nepean,
Ontario, Canada K2J3N4
Tel: 001613 8256271
Fax:001613 825 5521
sales@wintertree-software.com
www.wintertree-software.com
Spellingchecker andthesaurus
components for C/C++, MFC, Visual
Basic, or Delphiapplications.

MFC LIBRARIES
Hypercube, Inc.
LosAngeles, CA, USA
Tel: +1310 5592354
Fax:+1310559 2357
harlan@hcube.com
www.hcube.com
MFC ExtensionLibraries.
HyperView++:VBA-like embeddable
forms environment. HyperDraw++:
VISIO-like diagramming | drawing.
Freedemos on www.hcube.com. Buy
direct andsave.

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR96BB
Tel: 01816817701 Fax:01816817702
Contact: www.openlink.co.uk
OpenLink Softwareis an industry‑
leadingdeveloper anddeployer of
secure, high performancedatabase
connectivity technology, independent
operatingsystem, network protocol
and underlyingdatabase engine.

PROGRAMMINGTOOLS
ZAC CATALOGS
www.InstantSoftware.com
Hugeselection of visual and internet
development tools! Complete
technical information, downloadable
demos, on-line orderingandinstant
‘on-linedelivery. 30day money-back
guarantee.

Addison Wesley Longman
(Addison-Wesley)
EdinburghGate, Harlow
Essex CM202JE
Contact: Customer InfoCentre
Tel: 01279 623928 Fax:01279 414130
eng.orders@awl.co.uk
www.awl-he.com/ computing
A wide rangeofbooks onsoftware
development, object-oriented
technology andprog ramming from
authors such asWatts Humphrey,
ErichGamma, FredBrooks, Donald
KnuthandBjarneStroustrup.
AP Professional
24/28Oval Road, London NW17DX
Contact: Rachel Bridgman
Tel: 0171482 2893 Fax:0171 267 0362
app@apuk.co.uk
www.europe.apnet.com/
approfessional
Bookpublisheron internet
development,programming, PDAs,
softwareagents andmore. Specialists
in Macintoshbooks.

Digital Press
Butterworth-Heinemann,
Linacre House,Jordan Hill
Oxford OX28DP
Contact: Sophie Foster,

ProductManager
Tel: 01865 314456 Fax:01865 314572
www.bh.com
sophie.foster@repp.co.uk
LeadingPublisher ofbooksfor

professionalprogrammersand
softwareengineers. DigitalPress
publisheshigh-quality, leadingedge
booksontopics suchasMicrosoft
Exchange, Windows NT Server, Intranet
Development, MicrosoftSQL Server,
Open VMS, X-WindowSystems, UNIX,
Linux,Lotus Notes, Web Servers.
Prentice Hall Europe
Campus 400, MarylandsAvenue
Hemel Hempstead, Herts, HP2 7EZ
Contact: Customer Se: Ss
Tel: 01442 881891 Fax: 01442 882288
ibd_orders@prenhall.co.uk
Weare thepublisher of booksandCD‑
basedtraining materials inallareas of
computing - anddistribute leading
imprintssuch asQUEandSAMS.

O'Reilly
Sheridan House, NorthWay
Andover, Hants
Tel:01264 342832 Fax:01264 342761

Customer Servs Dept
itpuk@itps.co.uk

Leadingpublisher of books for Perl,
C++, UNIX, Open Systems, Windows
NT andthe Internet.

SECURITY PRODU
Aladdin Knowledge
Systems UK L t d
1William Street, Windsor
Berks SL41BB
Tel: 01753 622266 Fax:01753
sales@aldn.co.uk www.aks.com
Aladdin isaleading supplierof
advancedsoftwaresecurity (HASP)
andsmart carddevelopment tools
(ASE)for software developers.

BL Computer Security Ltd
101Hendon Lane
Finchley, London N33SH
Tel: 0181343 0734 Fax:0181 346 2672
bi@bics.co.uk www.bics.co.uk
Wespecialise in design and
manufactureofcomputer security
products.Anchol, LureBooster,
Deadlock(Dongles)andC.L.A.M.P
Alarms
Data Encryption Systems Ltd
Silver Street House,
Silver Street, Taunton,
SomersetTA13DL
Contact Roy Davidson(Sales)
‘Tel: 01823 352357 Fax: 01823 352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DESmanufacturessoftwaresecurity
productsdevelopedasasolution to
softwarepiracyandtheft
Glyn Williams & Associates
Ladywood House, Ladywood,
Near Droitwich Spa,
WorcestershireWR9 0AJ
Tel: 01905 757700 Fax: 01905 757800
gwa@gwassoc.demon.co.uk
Software|/Hardwarecopyprotection
systems - The professionalchoice for
security andfeatures. Worldwide
support.
RainbowTechnologies L t d
4The Forum,Hanworth Lane
Chertsey, Surrey KT169UX
Tel: 01932 579200 Fax:01932 570743
sales@uk.rainbow.com
Only Rainbowdelivers leadingedge
technology andISOcertifiedquality
for softwareprotection andlicense
management.
Softlok International
Softlok House, 14Bark Street East
Bolton BL12BQ
Tel:01204 436000 Fax:01204 436025
sales@softlok.com
www.softlok.com
Protectyour future, protect your
software. Establishedin 1987,Softlok
specialises in softwarepiracy
protection.

Superbase Developers Pic
14Regent St,CambridgeCB2 1DB
Tel: 0 1 1 8944 8962 Fax: 0118 954 0760
Contact: Cathy Rowley

106253.3627@compuserve.com
www.superbase.com
Superbase3.2offerspowerfuldata
encryption andanRSA encryption
library with user-definablekey lengths
andbuilt-in emailsupport for secure
communications anddata
management.

RAINING
Brooks Associates
Bismore, Gloucestershire GL6 7DG
Tel: +44 (0)1452770060

+44 (0)1452770078
Email: bbrooks@cix.co.uk
Contact: Bob Brooks
Worldclass training for Delphi
professionals.

The Old Fleece, Bisley Street,
Painswick, Stroud,GL66QQ
Contact Christine Shakespeare
Tel: 01452 814 303 Fax:01452813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRisaTraining, Consultingand
Development Companyoffering
scheduled, customised, 1-2-1,on-site
education.Allour courses arebasedon
practical, hands-on exercises and we
a i m to te achprogrammers to develop
databaseapplications in Delphi, Visual
Basic,Access, Clipper andVO.

LearningTree International Ltd
Mole Business Park
Leatherhead, Surrey KT22 7AD
ContactJan Mott
Tel:01372 364600 Fax:01372 364611
uksales@learningtree.com
www.learningtree.com
Training for IT Professionals, Totally
integratedtraining solutions from the
worlds finestindependent training
company.

QA Training Ltd
Cecily HillCastle, Cirencester
Gloucestershire GL7 2EF
ContactCustomer Service Team

388 Fax: 01285 644828
jing.com

Leaders in IT technical trainingand
consultancy.

The Object People Limited
Epsilon House,Chilworth Science Pk
Southampton, SO16 7NS
Tel: 01703 769996 Fax: 01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object People haveaworld-wide
reputation in assistingclients adopt
andmakesuccessfulprogress with
object technology.

Valtech Ltd
Corinthian House, St Giles Circus,
279Tottenham Court Rd
LondonW1P 9AA
Tel: +44 (0)171307 2300
Fax:+44 (0)1713072301
Web: http://www.valtech.com
traini ja l t ech .com
Valtech is aninternationaltraining
andconsultinggroup offeringa wide
rangeof courses, to transfer the
expertise todevelop newmulti-tier
systems. Valtech has trained5000
people throughout Europe in 1997,
andis recognizedas the European
leader in Object Technology Transfer.

WEB APP DEV
Unipalm
1St Marys Court, High Street
Newmarket,Suffolk CB8 8HQ
Tel: 01638 569669 Fax:01638 569601
Email:exe@unipalm.co.uk
Specialist Intranet|Internetsoftware
distributors. ColdFusionApplication
Server, ColdFusionStudiofor rapid
deploymentof database driven Web
applications. Netscape- award‑
winning client, servers and
development tools for Web, m e s s a g i n g
andcrosswareapplications.
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AUTUMN JOB OPPORTUNITIES
Visual Basic A/Ps to £35K + Bens
This rapidly expanding s o f t w a r e house requ i res a number of Visual

S u r r e y

Basic A/Ps to develop Real-Time trading s y s t e m s , for some of the
m a j o r city financial inst i tut ions. Skills required include VB 4/5 ,
trading systems & Active X IR283

Visual C++ Oxfordshire £Negotiable
We are seeking a number of candidates with solid Visual C++ and
MS DOS experience, for a variety of posit ions, includi o f t w a r e
Development and Testing. Excellent interpersonal skills are essential

BF284

VB Consultants t/Midlands to £40K + Car
Dynamic Consul tancy r e q u i r e s Visual Basic 4/5 Developers for
Client-site based development work. A m i n i m u m of e igh teen months
V B e x p e r i e n c e i s essential and strong c o m m u n i c a t i o n skills are a
must JR285

C++/Delphi A/Ps to £30K
Join a financial s e r v i c e s company as a Developer u s i n g both C++ and

Surrey

Delphi. You will need at least one of these, though tra in ing in other
PC products will be provided SPJ286

£30K
Java

Java Developers London
A leading C o n s u l t a n c y

to
t w o experiencedis looking f o r

Developers to j o i n anew UKteam. From a London base y o u will be
tasked with client-focused web a c t i v i t i e s u s i n g y o u r 18 months plus
Java and ideally any RDBMS. SPJ287

Careercare ( S o u t h e r n Comput ing) Ltd
CAREERCARE W e m b l e y Point, | Harrow Road, We m b l e y, HA9 6DE

Tel: 0181 902 3676 Fax: 0181 902 3677
; E:Mail: Enquiries@Careercareldn.com

S o m e t i m e s
jus t  have

to a little
d e e p e r t o s e e

w h a t i s “ e a !
go ing  on in

t h e w o r l d

o c t o b e r  1 9 9 8

Technical Manager
London/South-East

Analyst Programmer
City

Analyst Programmer
City

“‑

QUILL SYSTEMS
DOYOU HAVE:

at least 2 years Delphi programming experience
knowledge of client/server development using Delphi
(and preferably Interbase)
C++ Builder 3 experience
excellent OO skills
excellent UI design skills
familiarity with Design Patterns
some knowledge of UML
some knowledge of COM

ARE YOU:
@ well motivated
@ able to demonstrate a high level of technical competence

IF SO:
then send your CV to
Mrs J Sherwin, Personnel Co-Ordinator
Quill Computer Systems Ltd, Barclay House.
35 Whitworth Street West. MANCHESTER M1 5NG
by Monday 2nd November 1998
mark your envelope Private and Confidential
or E.Mail tony.landes@quill.co.uk

NOAGENCIES

Analyst Programmer
London ¢ £45000

Analyst Programmer
City £40,000 + Benefits

Software Development Test Engineer
to £45K plus bonus plus benefits High Wycombe up to £50,000

www.haymarket.com
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0171 233 6688
68WARWICK SQUARE
LONDON
SWIV 2AS
FAX: 0171 233 6602

Comp a t e r

C O N N E C T
e-mail: perm@ computerconnect.co.uk

Visual Basic Analyst Progammer
Surrey/Hampshire
This market leading publishing organisation has a number of high profile
projects underway which creates a dynamic and challenging
environment. They are looking for Visual Basic Analyst Programmers (4
and/or 5) with a minimum of 18 months commercial client server
development experience. Knowledge of and experience of Active-X,
SQL and HTML/ASP would be of benefit. Duties will include analysis
and technical design. Ref: EXE004

MSOffice Developers
London
We have a number of interesting opportunities for MS Office Developers
working for major City Banks and Professional Services organisations.
A minimum one years’ VBA programming (particularly Access and
Excel) within a commercial environment is required. Duties will cover
development, support and systems testing. Please call for further details
of individual requirements. Ref: EXE005

ORACLE Database Design c£35,000 + car + bens
Beds.
Working for a prestigious company with a global presence. In this role,
you will be involved in designing and implementing a large-scale Oracle
RDB for a financial services client. You will need to have significant
experience of Oracle 7 and above with good skills in SQL, SQL Report
Writer and system performance tuning in a Unix or NT environment. This
is a customer facing role so good verbal communication skills are a
must. Ref: EX006

c£30,000

to£35,000

ClivedenRecruitment plc
PERMANENT VACANCIES

Our client based in Berkshire, is recru i t ing a number of e n g i n e e r s to work on the latest
tadio/communications equipment. They offer the opportunity to work and t ra in in a
small team based environment w i th the suppor t and security of a long established
leader in their field. They are seeking engineers across all disciplines but as a priority
r e q u i r e the following:

DSP ENGINEER
Berkshire Salary: £23,000 - £33,000
To design and develop DSP software for radio systems. Experience in DSP w i t h C and
assembler knowledge a n d mathematical ability. Also desirable is e x p e r i e n c e of DSP
in a radio environment, hardware design e x p e r i e n c e and analogue processing
techniques. Ref: BP2549
EMBEDDED SOFTWARE ENGINEER
Berkshire Salary: upto£21,000
Design and develop embedded software. HND or degree level plus one years
experience in structural analysis and design techniques us ing C. Knowledge of
68322 microprocessor systems, TCP/IP (Data communications and protocols) and
forward error correct ion codes would be an advantage. Ref: BP2545
SOFTWARE SYSTEMS ANALYST
Berkshire Salary: £23,000-£28,300
Designing, implementing and testing embedded software for radio development. Degree
level candidates wi th experience in realtime or embedded work. Experience in C or
assembler embedded level and Unix expe r i ence would be an advantage. Ref: BP2557

SENIOR PRINCIPAL ENGINEER
Berkshire Salary: upto £35,000
To be the Team Leader for control and DSP software, which involves developing realtime
embedded software, creating and maintaining software documentation. Degree level
candidates wi th at least 4 years e x p e r i e n c e of embedded software on microprocessors
preferably in a realtime environment. Knowledge of software analysis methods is desired.

Ref: BP2560

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 S a r a h H o r s l e y 0171 970 4838 F a x : 0171 970 4895 E m a i l : sarahh@dotexe.demon.co.uk

SQL Windows Analyst Programmersc £37,500 + benefits
London
This respected Publishing Group is undergoing significant infrastructure
growth and is consequently looking to expand their applications
development team. Responsibilities will include design, programming,
customisation, integration, interfacing and support of software
applications. Successful candidates will be of degree calibre, and have
3 years experience in the development of client server applications
utilising large scale relational databases (pref Oracle). Good SQL
knowledge in a Client Server environment is essential, with PeopleSoft
experience desirable (training provided). Great opportunity to join a
company which values and empowers its’ employees. Ref: EXE001

Cross Train to JAVA!!
London
My client is a small but innovative Software organisation who specialises
in server-side JAVA development. They are looking to recruit high
calibre individuals with a strong desire to cross train to Java. As long as
you have a minimum of 2 years software development experience in any
AGL or C, and ideally relational database knowledge, they will provide
the Java training. The projects will be varied and interesting with plenty
of technical challenges. Alternatively, if you already have experience of
CORBA and/or DCOM, apply now! Ref: EXE002

To£30,000 + share equity

Software Engineers C, C++, COBOL. Training in Visual
C++ and MFC to £45,000
Berkshire
Working for a highly successful company producing software
development tools. These are high profile roles requiring excellent
customer facing skills . In order to succeed, you must havea high level
of competence in C, C++ or Cobol skills together with either OS/2 (or
NT) or MVS/DB2 experience. The company offers Microsoft Foundation
Classes (MFC) training and Visual C++. Ref: EXE003

Managing Director: Roger Howard C.Eng. M.LE.E.

CONTRACT VACANCIES
Software Engineer
PSOS, GPS, Comms
3 mths+
Hants
$ 2 3 2 7

Software Engineer
Realtime embedded C & Assembler
6 mths
Berks
VC1-14284

Software Engineer
Realt ime embedded C + + & OOD
3 mths+
Surrey
vc1-14281
Software Engineer
C / C + + , C + C s y s t e m
6 mths
Worcs
$ 2 3 3 9

Software Engineer
C, C + + , DSP, TMS320, 8057
3 mths+
M i d d x
Vc1-14266
Software Engineer
Ada, OOA, ODD, Defence
3 mths+
Sussex
$ C 2 2 0 0

Software Engineer
C , C + + , GUI, Windows
3 mths
Berks
VC1-14269
Software Engineer
C / C + + , Yourdon, TCP/IP
3 mths+
Yorks
sc2191
Software Engineer
Solar is, Te a m w o r k , Yourdon , Borland, C
3-6 mths
M i d d x
BC4029

Software Engineer
Embedded, Z80, satcomms
3-6 m t h s
Hants
$C2323

Software Engineer
C , A s s e m b l e r , GSM Layers 1&3, M M I
6 mths
Berks
VC1-10016
Software Engineer
C / C + + , Yo u r d o n , comms
3 mths+
S. Wales
sc2299
Software Engineer
Real t ime, C, C+ +, VxWorks, OOA, MOD
6 mths
Surrey
Vc1-14290
Software Engineer
Real t ime, Yo u r d o n , safety cr i t ical
6 mths+
London
RS2211

92The Broadway, BRACKNELL, Berks RG12 1AR Tel: 01344 489 489 Fax: 01344 489 505 Email: cliveden@cliveden.co.uk
161Bitterne Road West, SOUTHAPMPTON SO18 1BN Tel: 01203 229 094 Fax: 01703 220 326 Email: soton@cliveden.co.uk

Internet Vacancy List: http//www.cliveden.co.uk
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Also at London, Birmingham, Crawley, Bristol, Glasgow, Manchester & Stevenage
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Robert William James & Associates
Professional Search/Contract §

SOFTWARE ENGINEERS
C C++ Visual Basic UNIX NT

a f fi n gRWJ

RWJ & Associates is a professional r e c r u i t m e n t fi r m presently looking
for experienced software engineers, with skills in C, C + + , VB and at
least 1-2 years genuine work expe r i ence

Within the IT sector RWJ has formed close relationships with a wide
range of Clients leading the way in a variety of technologies. These
close affiliations mean we share our Clients’ goals and challenges,
which means we are able to better provide solutions to their needs.

We are therefore looking for high calibre IT individuals who have the
desire to succeed in challenging env i ronments . We are also very
interested in graduates of a relevant discipline who have good work
experience.

Specific skill sets may include:

C, C + + , Visual Basic, Access, Object Oriented Design,
Oracle, UNIX, Windows 95/98, NT, ODBC, SAPR13, AS400,
Software Lifecycle, Systems Design, Artificial Intelligence,

Client/Server.

Excellent salaries packages
£18k to £45k

‘loor, Haymarket House, Wote Street, Basingstoke, Hampshire RG21 7NL
Tel: 01256 818833 Fax: 01256 816144 email: ianc@rwjuk.demon.co.uk

Please call Ian Coles for further information
oncurrent opportunities

Ready ForA New Challenge?
Software Engineers to £35K

Manchester & Winchester
Are you a C++/C/VB software professional with
in-depth skills in one or more of the following..?

Microsoft Windows Operating Systems and MFC
Internet Applications
Data Communications/ Messaging/ Email
Unix Systems Programming and X-Windows
Palmtop Computing

Teleca is a g r o w i n g software house building windows , internet and
device-oriented applications, often working to very demanding
deadlines. We need enthusiast ic , hard-working software developers
who want to succeed in a varied, technically demanding
environment. In return we offer a friendly working env i r onmen t , real
opportunities to develop your personal and technical skills and
sensible salaries.
If you have a good honours degree, a sociable disposition and a
commitment to high professional standards, send your CV to:

634 Wilmslow Road, Didsbury, Manchester M20 30X
Tel: 0161 448 2885 Fax: 0161 448 2886

E-mail: jobs@teleca.com http:/www.teleca.com
Regional Offices in Winchester and Los Angeles
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Introducing InCity
We are a software development company, based
in the heart of London’s financial district
developing software solutions and providin
s u p p o r t s e r v i c e s for o u r c u s t o m e r s . O u r «

business areas are bes} s o f t y

development, d i s t r i b u t e d computi

i n v e s t m e n t a n a l y s e s / market risk m a n a g e m e n t a d

W e are e x p a n d i n g the business, t o p r o v i d e a e e ep a n d i n g

software products in addition to o u r c u r r e n t Ldidoad
range of s e r v i c e s . better facilitate o u r

the company EC2M 4LNc u s t o m e r s , and

InCity Products Tel: 0171 247 9 0 0 5 ;
The financial s e r v i c e s s e c t e a c e s exacting Fax: 0 1 7 1247 9006:

d e m a n d son the ms that facilitate it. This
means h i g h performance, large capac i t y, wide

w e a , 247 resilience, fau l t to le rance , rea l t i m e

h i g h s e c u r i t y and according! ’
architecture is critical to any candidate product

Our objective is to d e v e l o p software packages
that m e e t these r e q u i r e m e n t s , i n i t i a l l y sellir

the financial s e r v i c e s s e c t o r by offer ing better
f u n c t i o n a l i t y than o u r competitors. O n c e a

established u s e r c o m m u n i t y f o r o u r products is
in place, which will take five years, we will have a

s o u n d technc enable uste
c o m p e t e i n the

Yo u r Ski l ls
programme, we are loo! experienced e x p e r i e n c e d in

fiware e n g i n e n m i t t e d t o the A N S I(
long-term 4 ‘ of providing c u t t i n g MFC
edge « m e r software. For us to de the STI
i p p r o p r i a t e a r c h i t e c t u r e , w e n e e d¢ C O M

n o t j u s t i n w r i t i n g GUIs, c l a s s e s , 1 0 ete., 0 U N I X
g e n e r i c architecture requires i t sown k e r n e l , ar CORBA

© need experience and ambit

for deve x a performance-cr i t ical k e r n e
Yo u r A r t s

high ly t e c h n i c a l l y oriented, a n d\ v e n o You will need t o b e very

specification. As acompany, o u r direc

i n t e n t i o no f releasing p r o d u c t unless
happy that it is properly scoped and
implemented. This means that
c o n fi d e n ti n the company b a c k i n g

decisions relating t are quality a n d r e l e a s e

schedules. This e n fi e l d opportunity f o r

developing ult imate s o f t y

So, 1f y o u ' r e hve ly, h a v e a posi t ive m e n t a l
a t t i t u d e , resource fu l , mot iva ted a n d th r i ve
on a var ie ty of chaos t h e n send y o u r CV to
Ju l i e Mon tgomery at . . . . . INCITY.
E-Mail:- j u l i e m c o u k Te ¢ 1X



ASH Associates
ASH Associates specialise in the recruitment of real-time Software
Engineers, Windows™ Developers and Programmers for the High/New
Technology markets.
Application areas include:- Telecoms/Datacoms, C o n t r o l , Graphics,
Imaging, GIS/Mapping, Space & Aeronautics, Defence, Banking &
Finance, Artificial Intelligence, Internet & Intranet, Office Applications
Developmentin fact we have clients working on just about anything you
can think of. The only areas wedon’t have much interest in , is the
Commercial Mainframe/IT markets, COBOL etc.

Development environments are concentrated on Windows™ 95/NT, UNIX

Embedded/ 80x86 - 68K; of real interest is OOD, M F C , TCP/ IP, X‑
Windows, OSF/Moti f , DSP ete.

ron@ash‑
James Hunt. Email: j a m e s @ash-associ

SH Telephone
ssociates UUIAR yA

COMPUTER RECRUITMENT CONSULTANTS F:
F i r s t F l o o r , 3 9 t o 4 1 H i g h S t r e e t o ne e n s 01425 480807
T E L : ( 0 1 4 2 5 ) 475480 FA X : ( 0 1 4 2 5 ) 480807

CATALYST CONSULTING

Our client, a global player in the securities market and one of the most
respected names in the financial world are looking to recruit for the
following roles

l e s . c o m

Graduate Analyst Programmers
Analyst Programmers with good academic backgrounds and a sound
training in structured development, required to participate in the following
projects:
@ International MIS system - VB, SQL
@ Front Office trading system - VB, SQL
@ Securities Processing System - C, Sybase, Unix
@ Risk Management System- C &a relational database

Intranet Manager
To co-ordinate over 50 in house developed sites and provide an integrated
architecture and framework and advise on development “best practice

Internet Specialist
To specialise in web site creation - use dynamic HTML, XML, Javascript,
active server pages, V B s c r i p t s etc

Modelling
Opportunities are also available for developers with a strong mathematical

modelling background working on C, C++, SQL.

Analyst Programmers
Young, graduate calibre developers to work on complex trading
applications. Candidates require 2 years Relational Database and C
experience and the aptitude to cross train onto new leading edge
technologies.

To apply for one of the above positions please fax your CV to
01923 249436, email - 106261,3134@compuserve.com or post it to
Catalyst Consulting, 135 The Parade, Watford, WD1 1NA
Any enquiries call 01923 240139.

& M A C ; software languages are C/C++, Visual C++, Visual Basic, JAVA,

Telephone: Vincent Atherton on Leeds

In and Around
West Yorkshire

Programmers, Analyst Programmers,
Software Engineers,

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

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

(0113) 250 4560 or write to:

AIREDALE RECRUITMENT

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

Airedale Recruitment

a r e c e n t s u r v e y, have s u c
b e e n f o u n d a pos i t ion w h i c h
promised g r e a t e r c a r e e r p r o s p e c t s
and, fur thermore, h i g h e r salaries.

N i n e o u t o f t e n cand ida t a i d
they w e r e m o r e than satisfied
w i t h t h e market knowledge o f
the C o n n e c t i o n s consu l tan ts
they worked w i th .

I f y o u ' r e look ing f o r the fast lane

The Windows C o n n e c t i o n s
on 0 11 8 9 892444 or mai l
your CV t o :

The Windows Connect ions
Ims, 2 6 Broad S t r e e t ,

, Berkshire RG40 1AB
201189 893322

: mail@winjobs.co.uk

T h e W i n d o w s
L L O N N E CTIGOnm
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MULTIMEDIA
If you have development or support skills in
any of the above and you are looking for

a permanent or cont ract position, then we can
help you find the right opportunity.

Logistix
A978_\9° 1 9 9 8

Logistix Recruitment Limited, Lamb House, Church Street, Chiswick Mall,
London W4 2PD Fax: 0181 742 3061 E-Mail: logistix@atlas.co.uk

Website: www.atlas.co.uk/logistix

Te lephone : 0181 742 3060



C A R E E R S  &  C O N T R A C T S
: EXE brings y o u the c r e a m o f vacanc ies i n t h e d e v e l o p m e n t a n d p r o g r a m m i n g bus iness .

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

Rebus Resourcing ‐ Sout
PERMANENT AND CONTRACT IT POSITIONS IN LO!

PERMANENT
Delphi Analyst Programmer yst Progra -4 Months
City £25k +bens S1 VB 4/5 with ACCESS experience’
Leading financial institution seeks hands on A/P to work on isting application is in DAK
exciting new development project. SQL Server would be/usel
C Programmers good communi
Essex £35k + bens $2

ning, developing and testing of software. Aminimum’ of 2
years experience of C and Structured Programming
Analyst Programmer Team Leader
London £40k + bens $3

: City Financial Institution seeks senior A/P with’ years ge te
C/C++ and OOD to liaise with analysts, design, code and test. Minimun 18m

\ ledge of financial markets would bebeneficial a Good
ral

+g-Real time embedded_ softw
; 4 have2 years experience.

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

0 U 4 | ow Whether you’re looking to brush up on old skills, or
branch out into new technologies, the EXE Online
Software Training Guide could be the answer for you.

For details of how to submit your company’s entries
into the Guide, please call Mark Parker on 0171 970
4836. Email markp@dotexe.demon.co.uk

THE SOFTWARE - xX &
TRAINING GUIDE

E X E o c t o b e r 1 9 9 8



Teaching Maths in...
(Okay ‐this is anold o n e .Weadmit it. But the added extras at the end make
it all worthwhile...)
1950A logger sells a truckload of lumber for $100. His cost of production
is 4/5 of the price.What is his profit?
1960A logger sells a truckload of lumber for $100. His cost of production
is 4/5 of the price, or $80.What is his profit?
1970A logger exchanges a set ‘L’ of lumber for a set ‘M' of money.The
cardinality of set ‘M’ is 100. Each element is worth one dollar.Take 100
dots representing the elements of the set ‘M’. The set ‘C’, the cost of
production, contains 20fewer points than set ‘M’. Represent the set ‘C’
as a subset of set ‘M’ and answer the following question: What is the
cardinality of the set ‘P’ for profits?
1980A logger sells a truckload of lumber for $100. Her cost of production
is $80 and her profit is $20. Your assignment: Underline the number 20.
1990Bycutting down beautiful forest trees, the logger makes $20.What
do you think of this way of makinga living? Topic for class participation
after answering the question: How did the forest birds and squirrels feel

Blast from the past
Roneneer this odd-looking gadget? It's the Maltron keyboard. Here's

how .EXE described it in June 1989.

This strange-looking keyboardis the latest attempt to break the dominance
of the QWERTY standard. Asalways with these products, the manufactur‑
ers claim that, once h ehasm a s t e r e dthe layout, the operator can achieve a n
improvedrate of data entry. Frequently used keys, such as ‘E', Space and
Return, are positioned where they can be reachedwith the thumbs. The
g r o u p i n gofA l t , Ctr/, andDe/ together in a rowpresumably reflectsthe noto‑
rious unreliability of modern software.

However, speed is not the m a i n sellingpoint. Thekeyboardis alsoclaimed
to reduceRepetitiveStrain Injury. This condition, reputedly agon i s i n g in its
severe forms, is becoming increasingly common in theDP industry. Several
court actions arependingwhere keyboardoperators are suing their employ‑
ers because of RSI. According to Maltron, the manufacturer, the ergonom‑
ically designed keyboard reduces the strain on the hands, wrists, and
forearms of users, andso the likelihoodof RSI.

The unit is compatible with PC|XT's - andanAT ve r s i o n is under devel‑
opment. For the unadventurous, a button switches the keys to QWERTY
mode. The p r i c e is £295ex vat.

Only £295?We'll have two... The Maltron was not the only alternative
keyboard to surface in the 80's.We dimly recall another alternative called
the Dvorak,not forgetting the now-defunctMicrowriter five-key keyboard.
The first company to buy up the patent on this and incorporate it into one
of today’s Windows CE/Psion/Palm machines wins aMystery Prize (the
prize being they have to give us one. Each).

E X E o c t o b e r 1 9 9 8

C T R L - B R E A K

as the logger cut down the trees? There are no wrong answers.
1996By laying off 40% of its loggers, acompany imp r o ves its stock price
from $80 to $100. How much capital gain per share does the CEO make
by exercising his stock options at $80? Assume capital gains are no
longer taxed, because this encourages investment.
1997A logging company outsources all of its l o g g e r s .The firm saves on
benefits, and when demand for its product is down, the logging work
force can easily be cut back. The average logger employed by the com‑
pany earned $50,000, had three weeks vacation, a n i c e retirement plan,
and medical i n s u r a n c e .The contracted logger charges $50 a nhour.Was
outsourcing a good move for the logger?
1998A laid-off logger with four kids at home anda ridiculous alimony
from his first failed marriage comes into the logging-company corporate
offices and goes postal, mowing down 16executives and a couple of
secretaries, and gets lucky when he nails a politician on the premises
collecting his kickback.Was outsourcing the loggers a good move for
the company?
1999A laid-off logger serving time in Fulsome for blowing away several
people is being trained as a Cobol programmer in order to work onY2K
projects.What is the probability that the automatic cell doors will open
on their own at midnight on January 1st?

Freebie of the month
his has to be one of the most disgusting, vile, and frankly hilariously
funny things we have received this year. Promoting the idea that

Microsoft'sVisual Studio 6.0 appeals to both the left
and right sides of your brain, this monstrosity in
plastic and some kind of v i s c o u s red fluid we
believe is meant to represent blood‐techni‑
cally inaccurate since the brain is surrounded
byaclear fluid, but what the h e c k -is not only
visually (un)appealing, it also makes a hor‑
rendous slurping sound when you squeeze it.
Described by various members of staff as
‘blood-curdling’, ‘horrid’, and ‘urgh!’, it’s the sound
that really makes this objet d’arse unique.

We're steadfastly hoping for a full-size version, so wecan really gross
out passengersonthe 5:15 from Victoria. Unfortunately,a picture hardly does
The Brain justice without the sound, but if you're really lucky, we might be
persuaded to put it on the website... try http://www.exe.co.uk/brain.

And finally...
, a more a w a r d s !The Boris Yeltsin ‘What Cri‑

sis?’ Award for the most I n c o n s p i c u o u sVisit t o
a Foreign Country goes to Microsoft chairman
WilliamH ‘Bill’ Gates I l l , who apparently did a
European tour last week and managed to stay out
of the media entirely.The Apple iMac ‘No Beige’
Award for Resurrecting Dead Ideas goes to IBM,
which killed off OS/2 and then immediately
brought it back asWorkspaceOn-Demand. Finally,
the IBMOS/2MemorialAward f o r T r y i n gToo Hard goes t othe director o fthe
Apple iMac commercial, who cleverly cut in a shot of aUK-stylemains plug
for the Britishversion ofthead, but failed to notice that the phone plug imme‑
diately underneath it was a US-standardRJ11. Doh!
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[erR L - B R E A K ...The all new adventures of Verity Stob

Old Possum’s Book of Pragmatic Programmers
‘Managing programmers is l ike t ry ing to herd cats’ - Ellen Ullman, Close to the Machine.
Author’s note: This monthI had originally determined to producefor
you some poems parodyingthe style of T SEliot’swell-known and well‑
lovedvolume OldPossum’sBookof PracticalCats. However,when I went
back and reread the book, I discovered that in truth I don’t much like
Eliot’s poems - they are sloppily written and affectedly sentimental,
eccentric yet charmless. Whimsically naming a character ‘Jennyany‑
dots’ may impress LordLloydWebber, but it doesn’t cut the ice with me.
Problem: if you don’t l ike the original, you can’t do a decent parody.

Here instead, then, are parodies of four poems that I do admire.
But the headline and the in t roduct ion, though now meaningless,
seemed too good to change. So I didn’t ‐ VS.

Sonnet 233 Mhz
My laptop's size is nothing like a book;
Unlike my bag her weight drags down my arm;
I f a mouse is like a dig i t , her pad’s a foot;
A fast disk like a s t o r m , her drive i s calm.
The latest bat’tries charge in half an hour
In ha l f a week my laptop cannot do i t .
The best of keyboards click and clack with power;
Her t iny keyboard squidges like Mum’s suet.
To change some RAM should really be a cinch
Two dozen screws keep hers from prying eyes.
Through a mesh of b lu r ry pixels, at a pinch,
I can discover where each fresh fault lies.

One question irks me ev’ ry day anew,
How come this j u n k got five stars in review?

The Uncertainty of the Programmer
v a r

i :  T P o e t ;
b e g i n

A s s e r t ( i . f o n d n e s s ( b a n a n a s ) > = V E R Y ) ;

v a r
i :  T B a n a n a s ;

b e g i n
A s s e r t ( i . f o n d n e s s ( p o e t ) > = V E R Y ) ;

t y p e
T P o e t = c l a s s ( T B a n a n a s )
e n d ;

v a r
i :  T P o e t ;

b e g i n
A s s e r t ( i . f o n d n e s s > = V E R Y ) ;

i.i.fondness (poet) ;
b a n a n a s > = V E R Y ;

i f f o n d n e s s ( b a n a n a s = i ) t h e n
i f  i  t h e n

p o e t : = V E R Y;

Assert(i = poet.bananas) ;
Assert ( i . f o n d n e s s(VERY) ) ;

i f b a n a n a s . f o n d n e s s > VERY
A s s e r t( i i n b a n a n a s );

i f  i  i s  T P o e t  t h e n
{ n o t h i n g } ;

Ah. I see you too are having difficulties getting up to speed with
CodeRush’s keyboard templates.
(Sorry. That one wasjust for Delphi heads.)
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Port ing an old library late one evening
WhoseC this is I think I know:
I made it many moons ago
WhenI was young and fu l l of passion
And K&R was all the fashion.

Strange beauty here. I see the traces
In overhanging curly braces
Of long-forgotten b ig ideas
My hopes and thoughts of former years.

My l i t t le Compag stirs her drive
As if to say, Hey! Look alive
For goodness sake pu l l out your finger
We do not have the time to linger.

I close the file with little zest.
I've many modules yet to test,
And code to write before I rest,
And code to write beforeI rest.

Night Mail
This is the email crossing the router,
A transient bl ip on its trouble shooter,

Email for Harry, email for To m ,
Mail for dot uk and mai l fordot com.

The data fly past, ip* in each packet
The network is loaded but this lot won’t crack it .
A glut from a recalcitrant mai l ing list
Which despite ‘unsubscribe’ wi l l st i l l no t desist,

An adulterer’s hint to her par tner in crime,
Some idiot’s Word file, bloated with M I M E ,

A letter to Feedback about Radio Four,
A ramblingflame from some Christian bore,

A batch of blue jokes laced with tetragram**,
A job application, and spam spam spam.

But there’s r ings on its fingers and bells on its toes,
Email spreads joy wherever it goes ‑

For surely the hardiest cynic can’t fail
To thri l l at the popup: ‘You have new mail’.
* Pronounced ‘eye-pee’, obviously.
** A four letter word. The stressfalls onfirst and last syllables.
At least, it does in this poem.

Rampant self-indulgence
Happy Birthday to me,
Happy Birthday to me,
I’ve been wr i t i ng this column on and o f f fo r ten years now,
Happy Birthday to me.

Verity Stobwishesto apologiseto William “TheOtherB igBill’Shakespeare
(Sonnet130‐‘Mymistress’eyesarenothinglikethesun’), Wendy Cope(‘The
Uncertaintyof the Poet’), RobertFrost (‘StoppingBy Woods On A Snowy
Evening’), and WH Auden (hisoriginalalsocalled ‘Night Mai l ’ ) . Butnot
to T S Eliot, norto the writer of ‘HappyBirthday’.
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UK

HASP Protects
Your

Software
Your software is your baby - and you wan t to look

after i t . You created i t , you developed i t , you saw

it right through to the m o m e n t it was ready for

market. N o w protect it. 50% of business software

is stolen; $ 11 billion of developers’ income is lost

to piracy.” Is your software a statistic?

All over the wo r l d , more developers are protecting

against piracy. They're p r o t e c t i n g more products,

on more platforms,with more security - and selling

m o r e asa result. And more of these developers

Rated #1 in industry tests are protecting wi th HASP.

Unequalled security
Unparalleled fl e x i b i l i t y To see why 25,000 developers wor ldwide

Genuine ease-of-use and protect w i t h Aladdin, cal l and order y o u r
transparency ca

at HASP Developer’s K i t n ow !(iSupported underWindows 95 , 98 and
N T, Mac ,OS/2, NEC, UNIX,and LANs
ISO 9002 quality and reliability
New - USBHasp!

Full Support
withWindows '98

+ USB

01753 622266
W w w . a k s . c o m

Aladdin Knowledge Systems UKLtd. + 4 4 1755 0 2 2 +4417 ail: s a l e s ’

North America Aladdin Knowledge Systems Inc. si
Int'lOffice Aladdin Knowledge Systems Ltd. +072 3 6 3 - 2 2 2 2

Germany _ Aladdin Knowledge Systems Gmbh&Co. KG 8
Japan Aladdin Japan Co., Ltd. + s ) + +8 s@ala , . ] |
France Aladdin FranceSA 7 23 3 1 4 1 3 7 nf 2 Professional’s Choice
Benelux Aladdin Software Security Benelux B.Y. 8 . 8 4 4 4 , Fax: + 3 1 2 4 6 4 5 - 1 9 8 ] , E The F ofes: 5 CHOICE
Russia Aladdin Software Security R.D. Ltd. 7

hustaia China (Bei0g) omg Kou £84629 (Shenzhen) crech Denmark. Egypt Z e e l e Fintan
Greece india Waly Kores Mexico Poland Sytem Portugal fomani
Singapore 72 ‘South Africa 4 7 0 4 @Spain aa Sweden Switzertand Taiwan Turkey Mik Yugostavia

Come and visit usonstand C11,S/W Development '98Show ‐ 13-15thOctober at NEC and receive 10%discount for your firstorder.
Enquiry No. Oc42



Onemakessoftware theft
i l legal,the othermakes it

impossible.
If you would rather take the law into your o w n hands, the DESkey range of

products have security designed into the hardware. ASICs and microprocessors
running proprietary algorithms provide real protection. Acomprehensive range of
drivers and our software protection utility DESlock, work to bring the highest

level of security with the min imum of effort.

Call today for product information, demonstration units and technical advice.

Don’t j u s t Dongle i t ‐DESkey it

PC MAC PCCard UNIX etc

Designed for
p e e | a Member of

PC FAST
Microsott CARD r e c i e n t e s
Windows 95

D a t a Encryption Systems Limi ted Silver S i r e e tHouse, Silver S t r e e t , Taunton, Somerset TA13DL
Telephone01823352357 Fax01823352358 BBS01823 352259 E:mailsales@des.co.uk www.des.co.ukR
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