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SOAPFLAKES |

Of syllables and syllabi
Programminglanguages have

always beena topic close to
the heart of developers. Heated
debates, even quasi-rel igious
(flame) wars, have raged over
which language is ‘better’.
There are m a n y arguments , for
example, which language to
use for teaching computer
science. How many languages
should a ‘good’ developer know,
and which ones, areother
difficult issues.

The learningof natural
languages does not generate
such debates, but it s t i l l raises
some issues. Obviously, kids
learn the language of the
country in which they live. But
what should bethe ru le when
one or both parents are foreign?
Should the local language be
the only one spoken? Should
parents speak to their kids only
in their own mother tongue
and, if so, what language should
the parents use between
themselves? And what criteria
should be used to select the
foreign languages taught at
school; other European
languages because the
countries are close by? Chinese
or Spanish or Russian because
they’re spoken by som a n y
people in the world? Japanese
because it might make sense for
future business opportunities?

There are several important
differences between
programming and natural
languages. The latter have
evolved over longperiods of
time and their foremost goal is
to facilitate communication
between humans. Try ing to
create a natural language from
scratch, as wi th Esperanto,has
resulted in failure.
Programming languages,
designed to communicate with
machines, have a history of, at
most, fi f ty years. A lot of code
has been written in most of
these languages but can that, of
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itself, beconsidered something
of a success? Especially when
you consider that most of the
code can no longer even be read.
There’s a rumour that the data
of the first space missions is no
longer accessible, but we can.
st i l l read old parchments.
Another difference is that
programming languages tend to
belearnt when older. (Alex
Telford has covered some other
difficulties wi th languages in.
h is EXE article in July 1999.)

Basedon the short h is tory of
programminglanguages and
what can bedrawn from the
history of natural languages,
there’s a strong argument for
languages to be able to grow over
time. This means that languages

should allow for user-extensions,
such as new vocabulary and new
rules, to beadded in a way that
makes them indistinguishable
from the primitives
implementedby the language’s
creators. Guy L. Steele Jr. wrote
a quite funny and convincing
paper on how this applies to Java
(Growinga language,cm.bell‑
labs.com/cm/cs/who/wadler/
steele-oopsla98.ps).

The reasoning is that to
express a l l the needs that a l l
the developers may have today,
asmall language is no longer
adequate. On the other hand
learning a largelanguage can
take a very long time. Ideally,
the core should be relatively
small but there should be a
mechanism for extension via
some form of libraries that
should beaccessible i n a
transparent manner, as if the

concepts implemented were in
the core. (One trend a m o n g
language specialists I have
noticed at recent conferences,
which was very clear at the
JaCC conference in Apr i l , i s a
change of focus from the direct
comparisons of language
features to the comparisons of
idioms. The discussion has
moved to a meta-level. One
example of this shift is
representedby Alan Griffith’s
article in EXE June 1999on
how to translate idioms across
C++ and Java.)

This br ings me to the
central issueof how to teach
programming and the
importance of the choice of
language(s) for this task. For

What should betaught are
the basic concepts and
idioms not the limitations of
one language.

instance, the very simple
concept of recursion is t r iv ia l
to explain in Lisp ( i t was very
well taught to me at
Univers i ty) . Once this concept
is understood, iteration is
viewed as a simple case of tail
recursion. If you start with
Basic (as I did before
University) then the language
forces you to have a very
iterative view of all algorithms.
To shoehorn these algorithms
into languages such as Basic or
Pascal adds unnecessary
complexity. What should be
taught are the basic concepts
and idioms not the limitations
of one language.

Up un t i l now, humans have
always had to adapt to
computers. If al l the work done
on information appliances,
wireless information devices,
or whatever you want to call

them, manages to increase
computer penetration several
fold, both languages and the
teaching of them will have to
change pre t ty soon. The need
for complex system software
wil l always be there but ‘users’
w i l l increasingly want to
customise their own devices.
For this they wi l l need to
understand how the whole
software works, to at least some
degree. Programmingw i l l have
to be much more forgiving.
Also software upgrades w i l l
have to get better at preserving
user enhancements.

It would help if there was
some common ground of
discussion for bothexperts and
novices. One way could be a
single language that is simple
enough to learn (for novices)
but expressive enough (for
experts), providing a common
communication medium. Guido
van Rossum has written a
funding proposal along these
lines usingPython asa starting
point (www.python.org/doc/
essays/cp4e.html). His proposal
is targeted at teaching
programming to non-Computer
Science undergraduates. As
Rossum points out, more work
needs to be done, not only on
the language but also on the
development environment, and
on program analysis,
comprehension, and
visualisation.

Computer languages have
flourished in the pastfi f t y
years. Many different paths
have beenexplored. With the
l ike ly for thcoming dramatic
increase in the number of
people usingprogrammable
devices (can we even call a l l of
them computers’), i t is time to
devise programming languages
better suited to humans and
good teaching programmes.

DavidMery
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The Voyage from ObjectSpace
ObjectSpace has updated its (100%
Pure Java)VoyagerApplication
Server to version 3.1. It's an EJB
(Enterprise JavaBeans) develop‑
ment environment for application
programmers and EJB-component
builders. It enables the _
development of scalable, §
distributed applications
through i ts directory ser‑
vice replication, load-bal‑
ancing, and connection
m a n a g e m e n t .This involves
the use of Voyager ORB
Professional, which has
also been updated and is
part of the Voyager ORB
plus Services family.
Employinga ‘universal container’,
the Server accommodates RMI,
Corba, and COM-based clients.

In addition to EJBs, the Server
supports enterprise Java APls
such as JDBC, JNDI (Java Nam‑
ing and Directory Interface), and
JTA (Java Transaction API). New
features for 3.1 include aDCOM
Bridge to make remote DCOM
objects transparently accessible,
support for accessing of XML doc‑
uments a sJava o b j e c t s ,TCP con‑

Voyager includes EJB Studio
(also pictured), aGUI-driven man‑
agement tool for the packaging of
EJB c o m p o n e n t s .The GUI i sintend‑
ed to save the developer from hav‑
ing to master low-level EJB

configuration f o r m a t s .You
have to specify design-level
properties of components
and the EJB Studio should

handle the rest.
The Voyager Appli‑

cat ion Server is part
of the Voyager product
family for distributed
computing. This
includes Voyager ORB
plus Services, which
has similarly been
u p d a t e dt o version 3.1
- i t comprises the

to store configuration information
in acentralised directory. Multiple
servers can store their configura‑
tion data in this directory, and each
server can beadministered remote‑
ly from within the Voyager graphi‑
cal environment, via the Voyager
Management Console (pictured).

Synchronising HoTMetal Pro 6.0
Version6.0 of Hot TMetal Pro, SoftQuad’s web authoring tool, fea‑
tures enhanced F T P capabil it ies, automated, synchronised s i te
updates, and remote fi l e editing. Aimed at both professional devel‑
opers and n e w H T M L users, it c o m e s bundled w i t ha c l ip art l ibrary
of over5,000 images, backgrounds, and animated GIFs,and the Pho‑
t o lmpac t image tool suite f rom ULead Systems. WS_FTP Pro 6.0
and IE5.0 and Communicator 5.0 are also included.

Version 6.0’s integrated FTP capabilit ies allow the easier con ‑
figurat ion and management of mul t ip le websi tes across mult ip le
servers. Filescan be uploaded,downloaded, renamed, copied, delet‑
ed, or dragged and dropped st ra ight into HTML pages for edi t ing.

A n e w synchronised publishing feature al lows you to updateweb
pages via dragand drop. A l l l inks are maintainedautomatical ly.When
ready to publish, HoTMeta l Pro performs a comparison of local and
remote files and automatically publishes the latest versions.

Version 6.0sees improved error handling,w i t h a log generated of
a l l errors encountered in files. Forenhanced customisation, script‑
ingsupport is provided by a choice of scripting engines: JavaScript,
VBScr ipt , Perl, and Python. An At t r ibu te Inspector( A l ) has been
included in the Source edit ing view. It presents a complete l ist of all
legal attributes for each HTML element.

For Windows 9x and NT 4.0, pr ic ing starts from £99.
w www.softquad.co.uk
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100% Pure Java Voy‑
ager ORB Profession‑

al, Voyager Transactions, and
Voyager Security.

A 30-day evaluation copy ofVoy‑
ager products can bedownloaded
from the Web. Specific pricing and
configuration information is avail‑
able from PtS.
w www.pts.com/europe/voyager.htm!

Serviet debugger
Java developers creating servlets
for the Web are the target for the
Enhydra Servlet Debugger from
L u t r i s T e c h n o l o g i e s .A servlet itself,
itcan run in anyservletenvironment,
including Apache JServ from
Apache Software. Nomodifications
to your servlet are required; using a
special URL, requests are made to
the debugger and then forwarded
o nt othe target s e r v l e t .The debug‑
ger keeps a queue of requests and
responses, recording the details,
and a trace is logged of every call
m a d eto the serviet API. Aswell as
Apache, Netscape Enterprise Serv‑
er and Microsoft IIS are supported.

The debugger is available by
itself or as part of Enhydra 2.1, a
Java/XML application server. The
debugger is freely available for
download.
w www.enhydra.org

NEws|

IBM's D B 2 Everywhere is an
RDBMS witha foo tp r i n t o faround
100 KB. Following agreements with
Pa lm Computing and Puma Tech‑
nology, the system is designed to
help DB2 Universal Database
developers create applications for
handheld devices. DB2 Everywhere
will b efreely a v a i l a b l efrom the Web.
www.software.ibm.com

As well as enhanced documenta‑
tion and some bug fixes, ProDel‑
ph i 6.6, the shareware Delphi
source code profi le r, sees the
addition of a history function to
allow the comparison of method
r u n times. Priced at $50, a free‑
ware version can be downloaded
from the Web.
www.hp.europe.de/prodelphi|

Sof tware AG has updated i ts
Natural development environment
and 4GL to version 4. As well as a
component browser and an OO
class editor for component-based
development, there is an Explorer‑
style GUI, extended support of
Act iveX controls, support for
BLOBs,and simplified localisation
of applications.
www.softwareag.com

Ul t imate Diagram,from Dundas,
p r o v i d e san MFC-based framework
for the creation of diagramming,
workflow, and object-relationship
applications. It requires MSVC 5.0
or higher. The Standard Edition
costs £279 and the Enterprise Edi‑
t ion £549.
www.componentsource.com

Linkbo t En te rp r i se 1.0 is
described byTetranet S o f t w a r eas
a ‘next generation e- tes t ing solu‑
tion’. I t i sad a t a b a s e - d r i v e n ,web‑
site management system. Pricing
starts at $3,995, but a free 30-day
evaluation copy is available from
the Web.
www.tetranetsoftware.com



IP*Works4.0is a set ofTCP/IP
programming components and
tools. Version 4.0 sees six new
Act iveX controls (bringing the
tota l to 22): SNMP, LDAP, IMAP,
MIME, MX, and SNPP. It costs
£179 from ComponentSource.
www.componentsource.com

Priced at $50, Vervet Logic’s XML
Prov2.0is an XML editor that allows
you to query, transform, and map
XML bi-directionally with e-com‑
merceapps, databases, and legacy
systems. Additionally, Intraware
has launched an Everything XML
web page, designed to be a one‑
stop resourcefor analysis and info
about XML.
www.intraware.com/xml/

ER/Studio3.5 isadata modelling
application for logical and physical
database design and construction.
Version 3.5 supports views as dis‑
t inct database object types, can
import/exportdata models,and can
import SQL files to create data
models. It costs £2,219.
www.embarcadero.co.uk

The Enterprise Computer Telepho‑
ny Forum (ECTF) has announced
the release of S.410, a Java imple‑
mentation of the ECTF servicesAPI
and architecture. A cooperative
effort with Sun, it is being released
as the media package for the Java
Telephony API (J TAP!) 1.3.Youcan
download the complete S.410 spec
from theWeb.
www.ectf.org

The Oracle8/ Appliance is a pre‑
configured, pre-installed Internet‑
enabled database server that's
designed to eliminate the need for
a separate operating system.Tar‑
geted atapp l ica t ionsto bedeployed
by ISVs, core operating system
functions are embedded into the
server.
www.oracle.com/appliance/

A Rational RoseLink byany other name
An integration between Rational
Rose and Oracle JDeveloper 2.0,
called RoseLink for JDeveloper
(RLJD), has been
developed by Ens‑
emble Systems.

The idea is that
developers benefit
from designing OO
software by using
Rational Rose 98i
and then generating
a‘markerless' code
framework for an
application using RLUD.With the
already-coded framework, Java
applications should be completed
rapidly within the JDeveloper 2.0
e n v i r o n m e n t .The system supports
iterative development: it can
reverse-engineer existing code to
produce upto date software design
models in Rational Rose.

The user-interface for RLJD
builds a side-by-side representa‑
tion of the Rosemodel and the JDe‑

veloper application. It highlightsany
unsynchronised model or code
items, and it gives you a choice of

i t e m s  t o
s y n c h r o ‑
nise.Other

features include support for Java 2,
acode framework preview, and edi‑
tor dialogues to modify non-UML
Java-specific properties.

RationalRose98i provides UML‑
based modelling for designing com‑
ponent-based applications. The
Unified Modelling Language is for

A bootstrap for appliances
To bootstrap the development of Internet appliances, Integrated
Systems Inc. ( ISI ) is offering a hardware and software reference
design free of charge. The WebPDA platform is based on the Mit‑
subishi M32R/Dmicroprocessor (32-bitRISCCPUwith2 MB DRAM
on-chip) and ISI 's real-time OS pSOSystem.

The design reference incorporatesSun's pJavaV1.1, PointBase’s
Java database, Espial's email and PIM applications, and ANT 's
browser and email.On the hardwareside, it includesdesign services
f rom ISI's Doctor Design subsidiary.

Referencedesigns commonly take the form of application notes
found in the catalogues from the electronic chip manufacturers.
However, they tend to reveal simple designs where the main inten ‑
t ion is just to show h o w to use the chips. Designs as comprehensive
as the WebPDA canencourage companies with some special needs,
but l i t t le or no experience of how to design such a product, to get in
on the act.

Anyone wanting to get started in developing an Internet appli‑
ance can license the complete reference design free, hence short‑
ening time to market and reducing in i t ia l costs. Once products are
built, though, royalties have to be paid.

For an additional cost, variat ions on t h e design are possible. For
instance, although the referencedesign is based on IPV4, I S I does
have an IPV6stack - i t seems a minor changeto implement IPV6as
well if required.

By the t ime you read this, two other reference designs should
have been announced. It is likely that one wil l be x86-based and the
other wi l l focus on networking.
w  w w w. i s i . c o m

specifying, visualising, construct‑
ing,and d o c u m e n t i n gthe elements
of a software system. Oracle JDe‑
veloper 2.0 supports the develop‑
ment and deployment of Java with
the Oracle8/ database.

Pricing for RoseLink for JDe‑
veloper is afollows: $955 per Node‑
Locked licence (installed for each

individualuser) and
$1,910 per Floating
licence (defining
the number of con‑
current users).

Other Ensemble
products include
Rose Word Link,
Rose Delphi Link,

Rose JBuilder Link, RoseVisual Café
Link, and RoseLink for VisualAge
Smalltalk.

A fully functional 30-day time‑
limited version of RoseLink for
JDeveloper can be downloaded
from the Web.
w www.ensemble-systems.com

Visio 2000
Visio is releasing itsV i s i o2000 plat‑
form in stages. The Standard edi‑
tion (SE), the base product, and the
Technical edition, for engineers, are
available now. The Pro and Enter‑
prise editions (more targeted at
developers) are slated for mid
N o v e m b e r .The engine has been
completely rewritten,which brings
increased speed as well as
improved ease of use.

Visio 2000 SEdoes offer more to
developers even if it doesn't include
all the shapes, such as UML dia‑
gramming,avai lablein other editions.
Visio 2000 is VBA 6.0 compatible.

Changes toVisio’s ShapeSheet
give more control over individual
shapes; changes to the object
model make fine-grained control
easier. New automation objects
include the Hyperlinksand the Mas‑
terShortCut objects. Group behav‑
iour of shapes has been enhanced.

Visio 2000 SEretails at £139,
Technical and Pro are £279, and
Enterprise will be £695.
w www.visio.com
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T E S T I N G P R O F E S S I O N A L S C A N W O R K E F F E C T I V E L Y

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

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

As a testing team,
every day, you’re faced with

the question, “Are we
really ready to release?”

/ but you have t o make the call based o n i n c o n s i s t e n t data,
inadequate time, and methods that are different from the rest of
the t e a m . In today’s world of vanishing release cycles and sky‑
rocketing c o s t of failure, it is essential that you be able to g i v e the
e n t i r e p r o j e c t t e a m a complete, a c c u r a t e and uni form v i e w of
pro jec t status. Enter Rational Suite TestStudio and Rational

Suite PerformanceStudio. Uniquely offering your t e a m one
common set of tools, methods, data and m e t r i c s for

your e n t i r e t e a m to assess release readiness; One
way to tes t all dimensions of quality - reliability,

functionality and performance; And the
ability to SmartTest y o u r Web

in Internet t i m e .

GET T H E W H O L E S T O R Y. VISIT O U R W E B S I T E N O W T O O R D E R
“THE RATIONAL APPROACH TO AUTOMATED TESTING” D E M O C D .

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

RATIONAL SOFTWARE LTD,
K i n a s w o o p , K i n e s R i p e , A s c o t S L 5 8 A J TEL:01344 295000 F a x : 0 1 3 4 4 2 9 5 0 0 1

e-mail:info-uk@rational.com ht tp : / /www. ra t i ona l . com/uk



2B EXE OnLine - Microsof t I n t e r n e t Explorer
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e e e O N L I N E T h e So f twa re Developer's Web S i t e

For the
latest news,
upda ted da i ly. . .

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

> Full conference details.

= L a t e s t n e w s

Visua l i s ing  CA
A r e p o r t from the CA World conference

Orchest ra t ing an embedded revo lu t ion?
Embedded Solutions Ltd (ESL), a spin-off j o i n t venture with Oxford Univers i ty, was
set up to develop and exploit Handel-C, a radical approach to co-design.
> More news

2 Techniques

E X E WebClasses - ex t ra t u i t i o n
Jon Perkins cont inues his coverage of the WebClass technology introduced in Visual
Basic 6.0

[ 2 L a t e s t news
== Available n o w

¥isual is ing CA
994 report from the CA World conference. EX®
pre mms

Orchestrat ing an embedded revolution? ~
Embedded Solutions Ltd (ESL), a spin-off joint venture with Oxford University, was b s , i |

‘ [ o r s set up to develop and exploit Handel-C, a radical approach to co-design. per alns LJ
>»More news...

Subscribe on-line.

"SServer70
m u n i c a t i o n s Ltd .

cy? Read this fi r s t ! Read our p r i v a c y s ta temen t .

Orchest ra t ing  an
embedded revolut ion?
It’s not often that we wr i te about hardware in Notes
EXE. We are, after all, a software developer’s
magazine. But recently we got a p r e v i e w of a
new technology which threatens to blur the line
between hardware and software permanently

We're sure that
you'll be hearing a
lot more about

.  i sn ' t  i t
FPGAs - and =

r a i n abou t t i m eEmbedded Solutions Ltd (ESL), a spin-off joint future. Meanwhile,
venture with Oxford University, was set up to you can get your =
develop and exploit Handel-C, a radical approach | hands o n a d d
to pecs teala (see Co-design: where hardware Handel-C toolkit yo u i s c o v ere
and software m e e t , EXE, December 1995). The for £3,500 per =
a i m of Handel-C is to bring the flexibility and seat from ESL EX E [@)n Li ne i
reconfigurability of software to hardware, u s i n g direct g
Field-Programmable Gate Array (FPGA) aE a t e
technology. FPGAs conta in large numbers of
gates - as found in mic roprocessors and RAM
chips - whose logical arrangement can be
reprogrammed on the fly. In effect, it’s possibleG e t a s a m p l e

c o p y to write and rewrite different circuits onto the
FPGA at will.

Subscribe

Sedeyi Handel-C itself is a subset of C that is tailored IE X E| O N L I N E
to doing the job of writing hardware. Programs in
Handel-C translate directly in to circuitry on the
FPGA. A device u s i n g an FPGA doesn’t need a

G e t t h e EXE mic rop rocesso r, o r support chips. Funct ions like
O n L i n e Act ive driving a display or taking input can be

Channel performed by hardware wr i t t en onto the FPGA
itself. ESL uses a demo board consisting of an
E D C A a n d N D A M c h i n w i t h come connect

h t t p : / / w w w . e x e . c o . u kEm) us



Xanadu ‐ the pleasure dome is open
it was only last month that
Soapflakes bemoaned the neglect
of hypertext.Well, the father of the
term back in the 60s and an origi‑
nal pioneer of the web-like ideals
behind it, Ted Nelson, has stepped
into the spotlight once again with
Xanadu. The code previously
known as Xanadu 88.1 and92.1 has
been released on the Web at
http:|/udanax.xanadu.comas Open
Source under the names Udanax
Green and Udanax Gold (two im‑
plementationsoft h e server, devel‑
oped in C and Smalltalk respec‑
tively). Points of interestwill be the
use of bi-directional linking, the
write-once architecture that
records every change to every doc‑

able address space, and
the use of ‘tumbler ad‑
dresses’ to manageand
relate those changes.

This is the first pub‑
l ic release of the soft‑
ware developed by the
Xanadu Operating Com‑
pany, originally set up in
1979, whose board of di‑
rectors havevoted to be‑
come u d a n a x . c om .The
Udanax Green back-end
and a new ‘pyxi’ Python
front end have been
demonstrated at the O'Reilly Open
Source Conference in California.

The example, from Udanax
Green, shows Udanax hypertext
tracking the evolution of docu‑

ments. The ‘transpointing window’
allows for two versions to be dis‑
played side-by-side and the con‑
nections identified.
w udanax.xanadu.comument across an infinitely grow‑

Databases from the front-end
Two upgraded controls from Apex Software concern the development o fdatabase front-end a p p l i c a t i o n s :True
DataControl 6.0 and DBInput Pro 6.0.
Replacing True DBWizard 5.0, True DataControl 6.0 is anActiveX control to supplant the standard Microsoft

ADO data control in VB6, providing data control at both design and runtime. For rapid development, it eliminates
manual coding byallowing you to specify data relationships, logic, and UI features in a non-procedural way. The
control enforces these guidelines at runtime and can combine them with procedural code. As well as standard
database functions, it supports the use of ad-hoc queries, and find and bookmark d i a l o g s .The control also re‑
moves a limitation of s t a n d a r dVBdata sources by permittingthe use of parameters in an underlying SQL state‑
ment at design-time.And expressions can beassigned to parameters.

True DataControl 6.0 can beused within VB 6.0, IE4.0 and 5.0, VC++ 6.0, and in any Microsoft development
environment that can bind to anADO/OLE DB data source.

Moving on to the second database-related control, True DBInput 6.0 is a collection of eight data-aware Ac ‑
tiveX input controls and five objects designed for MSVisual Studio database front-end application development.
It is designed to extend or replace VB's text, calendar, mask, edit box, and frame controls.

Among the eight controls are two new ones: TDBCalendar andT DBContainer 3D.TDBCalendar displays up
to 12months of date information and provides international character support, enhancedcalendar displays, and
holiday s e t t i n g s .TDBContainer 3Dapplies three-dimensional effects to controls inside c o n t a i n e r s .The five Ac‑
tiveX objects in DBInput Pro6.0 have been developed for financial applications.

Other features of DBInput Pro include support for IEand other ActiveX-compatible browsers, character fil‑
tering, international character and format support, OLE drag and drop, the use of spin buttons, the tailoring of
background colours and 3D text effects, and password masking.

True DBInput Pro6.0 works with VB5.0 or 6.0 and Visual Studio 5.0 and 6.0 with support for ActiveX Data Ob‑
jects (ADO) 2.0, DataAccess Objects (DAO), and Remote Data Objects (RDO).

Available from C o n t em p o r a r y ,TrueDataControl 6.0 andTrue DBInput Pro each cost £220.
w www.contemporary.co.uk

Books received this month
Publisher Title Author

Enterprise Java computing... Goving Seshadri
Java for the Cobol programmer
Linux clearly explained
The artists’ guide to the Gimp
Thin clients clearly explained

Cambridge University Press
Cambridge University Press
Morgan Kaufmann
SSC
Morgan Kaufmann

Bryan Pfaffenberger
Michael J. Hammel
J.T. Sinclair & M.Merkow
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E.R. Doke & B. C. Hardgrave

N E W S

As the result of an agreement be‑
tween Gemplus and Symantec,
Java developers will beable to de‑
sign and build Java Card applets for
SIMcards in afamiliar environment.
As well as GemXplore CASE, a
SIM software development environ‑
ment, Gemplus has two new SIM
development plug-ins: Object De‑
signer, which incorporates Visual
Café 3.0 Professional, and Ad‑
vanced DevelopmentTools.
www.gemplus.com

Hi Spy, from PHD Computer Con‑
sultants, is a text search tool for
those producing CD-ROM web ‑
sites. Replacing a search engine
that's normally available via aweb
server, a Java applet runs directly
from the CD in the user's browser.
Licences start from $750.
www.phdcc.com

The integration of Polyhedra's real‑
time databasewith theOSE RTOS
is aimed at systems that involve
both large database usage and
real-time performance.The OSE/
Polyhedra system can be used to
set up a hot standby pair of data‑
bases,within adistributed system.
The integration is available on the
PowerPC processor family.
www.polyhedra.com

Software AG's middleware, En‑
t i reX, is to provide full support for
the use ofXML. SoftwareAGas‑
serts that EntireX will not only
transport data in XML format, but
will also apply the XML standard to
internal control information for En‑
tireX data objects.
www.softwareag.com

ISBN RRP

0-521-65712-1 £24.95
0-521-65892-6 £27.95
0-12-553169-9 £32.95
1-57831-011-3 $39.95
0-12-645535-X £29.95
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All certified
When y o u can’t even remember the names of a l l the skills you r

employees need, how can y o u te l l whether they have them? Jules is

tra in ing himself to be sympathet ic .

he way programmers talk,
you'd think they l ike being

in a field that turns over i ts
skills base every two years ‑
they use words l ike ‘exciting’
and ‘cu t t ing edge of technology’
eventhough another
programmingmanual can
hardly bedescribed asexciting
and most of this churn isn’t
technological at all, it’s
commercial. But then, when al l
their old skills become
redundant, and they have to
learn a whole set of new ones,
a l l they do is complain. Who is
going to pay for a l l these new
skills? Where canI get the least
damnfool cutesy American
book about them soI can bluff
my way through the next
interview for my own job?

If you think you've got it
hard, spare a thought for the
managers and personnel people.
Managers have been told that
you have to do something three
times before you can get a feel
for budget estimates, but here
they’re in a field where the core
technology seems to change
three times before the first
version is finished, and the only
way to complete is to hire a
whole bunch of new people,
retrain the old ones if there’s
any money left, and hope the
project doesn’t crash and burn
in the meantime.

How are they to decide
whom to hire? Easy, hi re the
people wi th the new skills. How
do you find out if they’ve got
the new skills? Easy, ask them
for previous experience at the
interview.Ah, but no! These
days, w i th the APIs spiraling

12

out of control, there’s no chance
that they have any previous
experience. They might be
bluffing. Do you realise that
there are, among our number,
programmers so dishonest that
they would apply for a job for
which they have no experience
whatever, and then learn, on
the job, at the expense of the
project? Shocking, but true.

There’s no way that any
manager with an eye towards
their job securi ty would dream
of h i r i ng a programmer who
hadjust read a book or two, and
practised in their own time.
Why, our programmers could do
that, and since they haven’t, it
proves it’s not worth doing. No,
the only way to find out
whether these programmers
are any good is to ask them for
their qualifications.

There’s a whole bunchof
certification schemes;
Microsoft has its MCSD
qualifications, Novell and Sun
have their own aswell.These
qualifications, likemost non‑
work experience, measure
nothingvery clear and
certainly nothingworth
measuring (and nothing related
to the abi l i ty to performa real‑
world job under pressure), but
these wastes of time are not the
subject of this month’s
complaint. It’s the squillions of
smaller companies who are
offering tra in ing in everything
from how to start your
computer to how to achieve
critical mass in ASP.

Pleasedon’t misunderstand,
Thave nothingagainst training,
and nothingeven against

training companies. Most of
them seem to beoffering good
products. No, what concerns me
is how the result of that
training - the certificate ‐ is
interpreted. Assuming the
material covered is both
accurate and useful (which,
unless the trainer has on-the-job
experience, is doubtful), exactly
how much ski l l is it possible to
acquire in a day, or a week, or
however long the course lasts?
You m i g h t havea certificate, but
in most cases the certificate
signals l i t t le more than that you
might possibly know what most
of the things are called in the
index to the help system.
Learningsomething as complex
as Word macro programming in
a week is utterly unrealistic, no
matter how talented the tutors.

But, to the managers who
are faced wi th the task o f h i r i ng
people, certificates are a
godsend. If an applicant has a
certificate, he’s qualified, and
the manager has exercised due
diligence in h i r i nghim. If the
applicant has no certificate,
he’s unqualified, and it doesn’t
matter what he thinks he
knows, because nobody - not
the manager, their existing
team, or anyone else in the fi r m
‐ c a n tel l whether the candidate
is bluffing or not.

Of course, it doesn’t occur to
the manager to wonder whether
the certificate issuer knows
anything about the subject
either. There’s loads of t ra in ing
bodies and certificate issuers,
and many of the tra in ing
courses don’t have an exam, so
the certificate only says that the

holder might have seen the
mater ia l , not that he
understands i t , nor even that he
didn’t sleep through it.

In response to this mad state
of affairs, two things are
happening. First, trainers are
producingcourses (at not tr iv ial
expense) for a l l manner of
subjects, knowing that the more
certificates a job applicant has,
the more chance he has of
impressing the boss. Second,
people who needcertification
for their existing knowledge and
don’t want to pay the going rates
(which, to document a
realistically extensive basket of
skills, are outrageous) are either
wr i t i ng their own certificates, or
gett ing their mates to write
them. Since anyone can set u p a
training company, these ‘bogus’
certificates could bequite as
valid as any others. Possibly
more alarmingly, they may
represent a similar degree of
achievement.

At the end of the day, al la
manager wants to know is
whether the applicant can do
the job. If the chap does what’s
required of him, does it matter
whether he’s learningashe
goes along, readinga book, or
attending every course going? If
he’s doing the job, he’s doing it .
If he’s not doing i t , it’s very easy
to fire a new recruit. B u t even in
these days of fearsomely eroded
job security, managers don’t feel
able to fire the incompetent, and
consequently programmers
(both contract and permanent)
are having to pay through the
nose for training they generally
don’t needand can’t use, which
is offered by training companies
who are providing
unnecessarily expensive
courses in what they know is a
captive market.

Iblame the management. @

Jules is a programmer, writer,
hardware designer ... hang on...
nope, hecan only affordtobea
programmer. You can contact
himon 01707 662698, or at
mayhem@jules.cix.co.uk.
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1S0-compliant
VC++
Dear Sir,
Many programmers find
Microsoft VC++ a generally
robust and effective product,
which seems to improve with
each new release. For these peo‑
ple, and new VC++ u s e r s , i t i s
impor tant that compliance with
the ISO C++ standard is made a
top pr ior i ty with the next
release of VC++.

From a programmer ’s po in t
of view, there are many benefits
to be had from a standards-com‑
pliant VC++ release:
e The ab i l i t y to use third‑

party books, documenta‑
tion, and idioms, and to take
part in conversations with
other C++ programmers.

« It makes it easier to use
Windows as a base for devel‑
oping programs that may be
used on other platforms, or
with mixed platforms.

« The new standard seems to
be ‘wise and good’. It is
worth incorporating on its
own merits. For example,
part ial template specialisa‑
t ion has emerged as a cru‑
cial mechanism for using
templates effectively and
the C++ language is not
complete without i t .

¢ Compliance benefits new
C++ programmers learning
the language (the basis of
Microsoft’s future income
stream from the product).
Currently, there is a lot of
confusion among learner
and early-experience C++
programmers about the
standard asencountered in
textbooks, example code,
and answers to questions,
and the results of t r y ing to
r u n that code on the non‑
compliant VC++ compiler
(eg check out the postings to
independent VC++/MFC
support sites such as
http://www.codeguru.com).
In the past, the ISO C++

standard has been a mov ing tar‑
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get, and VC++ could no t really
be expected to match i t . That
has changed with the ratifica‑
t ion of the new standard; today,
a ‘top drawer quality’ compiler
must support it 100%. There is
of course nothing wrong wi th
VC++ incorporatingpropri‑
etary extensions to the libraries
and language itself, but the
‘core’ of the language must be
ISO C++ compliant.

Obviously, there is the issue
of backwards compatibil ity ‑
existing VC++ code may ‘break’
some of the new standards
(suchas the f o r scope rule).
The exist ing VC++ code base
therefore requires an option of
pe rm i t t i ng non-compliant syn‑
tax. Backwards compatibil ity is
not a reason to ignore the ISO
standard when wr i t ing new
code modules.

Hopefully, the Visual C++
development team wi l l treat
ISO standards compliance as a
matter of urgency wi th the next
release of the product.
N. Landmark
nic@cix.compulink.co.uk

I feel th is i s av e r y i m p o r ‑
t a n t issue a n d wou ld wel ‑
come fur ther comments
f r o m readers about t he
degree o f compa t i b i l i t y y o u
expect, or feel y o u have the
r i g h t to expect, f r om C++
development tools. There
a r e validation tests out
there to cer t i f y, o r other ‑
wise, comp l i ance to the C++
Standard, b u t how m a n y
products are measu r i ng up?
Or w i l l even show an in ten ‑
t i o n o f measu r i ng up? W i l l
compl iance, w i t h a l l t he
costs of development f o r t he
vendor that implies, be
rewarded w i t h increased
custom? Or w i l l other fac‑
to rs override th i s issue at

purchase time, effectively
r e w a r d i n g the t a r d y (fea‑
tu re- r ich /compl iance-poor)
t oo l builder? - Ed.

Ivorytowers
Dear Sir,
In your Ju ly edition Alex
Telford discusses the explosive
subject of language design and
why languages always seem to
have clinkers in them (Self‑
selection of the species? EXE,
July 1999). Personally, I doubt
very much whether this has
much to do wi th intelligence
either of the designers or of the
programmers.

In my (arrogant) opinion i t
has everything to do with
design objectives. After twenty‑
four years of programming I
have concluded that y o u can
divide programming languages
loosely into two groups, those
designed by people who intend‑
ed to use them for some definite
task and those designed to be
cast down from ivory towers, as
pearls before swine, to prove
their designers’ ineffable supe‑
r ior i ty.

The canonical example of
the former is C (notC++) and
the classic example of the latter
is Pascal.

Of course both approaches
have strengths and weaknesses
but give me the user-designed
languages every time because,
even if they don’t do my job
very well, at least I know that
they evolved to do something
well. B u t then I learned my
programming processing real
world data and only started
col l iding wi th computer scien‑
tists later.

Tlearned not to like comput‑
er science.
Thomas Groves
Kennington, Kent
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W e w e l c o m e s h o r t l e t t e r s o n a n y s u b j e c t r e l e v a n t t o

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

E X E M a g a z i n e , S t . GilesH o u s e , 5 0 P o l a n d S t r e e t , L o n d o n

W I V 4 A X , o r e m a i l ed i t o r i a l@exe .co .uk

Swinging the lead
Dear Sir,
I loved the Mayhem article
(Swinging the lead, August
1999). I th ink Jules has given
credit to us. One th ing I would
l ike to add is that for us over‑
seas people, it can be a lonely
existence, especially if you
don’t speak the lingo. I ’ve gone
from regular bi-daily beer gar‑
den evenings in Munich (with‑
out doubt the best time of my
l i fe ) to, ‘as a consultant y o u
may no t attend o u r company
bbq’ in Belgium. (Not saying
it’s count ry related, company
policy perhaps.)

I think those w i th smaller
salaries tend to forget that
quality of l i fe isn’t always
income related, but I ’m
damned if I ’m giving up my
private aeroplane yet and com‑
i n g back to the UK. I think
there is a lot of jealousy
around also. I don’t believe it
whenI hear the often stated,
‘I’ve never met a good contrac‑
tor ’ ‐ they do exist. I’ve also
noticed that many ‘disorgan‑
ised’ companies uti l ise con‑
tractors.

There is a lot of failure in
the computer business, bad
planning, culture gaps, etc...
Contractors make excellent tar‑
gets for blame - they aren’t
there to answer back.

I f you are planning another
Mayhem ona simi lar theme, I
think there is plenty of r o o m
(and current misunderstand‑
ings) about good/bad accoun‑
tants and the ways to min‑
imise one’s tax. Don’t ask me,
I ’m s t i l l l ea rn ing , but I do
know that my t ra in ing has
cost £6,000+ in the last 6
months.
Kevin Yeandel
kev.y@justicemail.com
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Sealed with a kiss
That’s keep it simple, stupid. Taking a cue from The Elementsof ProgrammingStyle,

Peter Collinson offers ten aphorisms for the autumn.

M: dictionary tells me that an aphorism is a short pi thy phrase
or maxim. Sometimes, hav ing a short mantra to sum upa situ‑

ation can help. In the US, when dr iv inga hire car, I keep repeating
‘the driver drives in the middle of the road’.The phrase ensures that
I don’t become par t of a head-on collision when turn ing left, and
helps when I ’mdriving in places where I am uncertain of position,
such as car parks.

I've been wondering recently about how to characterise ideas of
good programming. What are the rules by which programs should be
written? A slim volume called The Elementsof ProgrammingStyleby
Kernighanand Plauger (McGraw Hi l l , ISBN0-07-034207-5) that I redis‑
coveredon my bookshelf provoked some of these thoughts. This book
was originally written in the early seventies and revised into a sec‑
ond edition in 1978. It was aimed at Fortran and PL/1programmers,
and written for programmers working in a completely different com‑
puting world.

The book is stuffed with aphorisms, most of which remain sur‑
prisingly fresh today. I find that thinking of statements that charac‑
terise what is good ( o r bad) helps to make you think about the topic.
Here are my ten favourite aphorisms.

Keep it simple, stupid
Simpl ic i ty is important because it generates clar i ty of code. Clar‑
i ty is important because other people w i l l need to read and main‑
tain your code. Actually, one of those other people is you, but you
wil l be displaced in time. I find that I always forget code that I’ve
wr i t ten after I’ve finished the development cycle of w r i t i n g and
debugging. Put t ing code into production means ‘all bugs are now
features’ and I erase a l l memory of how the code works. Some time
later when a feature turns out to be undesirable, I am forced to look
at some strange code written by some other idiot, who was real ly a
younger instance of me.

Wri t ing simple code is actually defensive programming,and wi l l
h e l p that ‘future you’ understand what the ‘present you ’ was
attempting to do. I t ’s a real mus t to avoid u s i n g th is week’s neat
trick. A l l languages have neat tr icks, smart syntactic shortcuts that
do something in a mysterious way that’s fun to use when you are ‘ in
the know’. Sadly, in future, you may have forgotten what you know
now. Neat tricks fade wi th time. They need to be avoided, or if they
are rea l ly the only way to do something, they need to be placed into
a routine that can becommented with the ful l gory details explain‑
ing the syntax.

Some languages contain ‘write-once, read never’ syntax, like reg‑
ularexpressions in Perl,and it’sgood practice to recognise these con‑
structs and take time to document them at the time of wr i t ing . Perl
has a special method of al lowing you to place comments inside regu‑
lar expressions. There’s good mileage in using it.
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Simpl ic i ty is impor tant when choosing algorithms too. Convo‑
lutedalgorithms can behard to recognise because y o u are often too
close to the code, and by the time you have it working, you under‑
stand the complexity. The code jus t doesn’t seem compl icated
because you have mastered i t . Human inertia also sets in. Once you
have created something complex, i t ’s not easy to contemplate
t h r o w i n g a l l that work a w a y in favour of something smaller,
clearer, and hopefully simpler. I think that you need experience to
help you judge how complex some specific design is l i ke l y to be, so
that a l l the extra work is no t done in the first place. The big ques‑
t ion ‐ ‘ Is there a simpler way?’ ‐ needs to be uppermost in the mind
at the design stage.

When choosing data storage, it’sa good idea to pick on one form of
data structure and stick with it for the entire program. For example,
if you want to use linked lists, then don’t mix singly linked lists with
doubly linked lists. Pick a data representation, and write or acquire
a set of access routines that perform primit ive operations on that
structure. Make sure that you cannot bypass the access routines, if
you are tempted to do that then your primitive set of operations are
incorrect.Should the needarise, you can then replace the access code
with some more complex routines later.

Simplicity is notaided by over commenting. Nevercomment syntax:
/ * add 1 to j * /

This helps no one; hopefully, they can read the code themselves.
I tend to comment each routine with brief statement saying what

the routinedoes, and what it returns. I don’t tend to insert inl ine com‑
ments, except where there is something that’s counter-intuitive or
something that might be taken as ‘over coding’:
i f ( p = = N U L L ) {

Looking at my code, I do tend to add comments that are thinking
noises as I am creating it:

j + + ;

/ * d e f e n s i v e c h e c k * /

/*

* w e n o w have a l l t h e d a t a l o a d e d i n t o
* t h e t a b l e , s c a n t h r o u g h a n d p r o c e s s i t

All programmers need KISS to betattoed on the fingers of bothhands.

Make programs read from top to bo t tom
WhenI started programming,you banged your cards into the system
and out came a chunk of pr in ter paper. On the last sheet were the
results, or more l ike ly the error messages from the compiler. You
tended then to look backwards in the fan of paper for the program so
you could fix i t . When prog ramming in Algol, routines had to be
defined before they were usedand it didn’t matter too much because
you were work ing backwards though a wodge of paper.

WhenI switched to usingonline systems in the late-70s, I was pro‑
gramming in C, and you tended to write programs so that the main
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par t was at the start of the file followed by support ing routines in
order of use. At the end of the file, you placed the basic support rou‑
tines. Early C didn’t check routine arguments, so y o u didn’t need to
have forwarddeclarationusingfunction prototypes to ensurethat the
checking worked.

This orderingmakes sense when usingeditors. It displays the pro‑
gram in ‘topdown’ format, so it’sclear what is happening.Relatedrou‑
tines are grouped together, so you should be able to readdownwards
and find how things work. These days, i f I a m wr i t i ng a suite o f pro‑
grams, I ’ l lhive off the support routines into a separate l ibrary, but I
keep related routines in one file. For example, a l l the routines that
relate to memory management w i l l be together. At the start of such a
file, [tend to write comments that document the routines,soyoudon’t
have to govery far to find out what routines do, how to call them, and
what they return.

C now checks function arguments, ins is t ing on function proto‑
types, andthis is done sothat you candeal withyour program ina top
downfashion. I personally find it disconcertingwhen I runacross pro‑
grams that are writ ten ‘upside-down’.

Program for the need to know
When you look at someone else’s code with a view to changing it (and
remember, that someone else can be you), then you really don’t want
to have to understand how it a l l works before you make the change.
The code needs to bewrit ten wi th the ‘need to know’ in mind. After
all, this is what happens with l ib rary routines. Werarely know nor
care how l i b r a r y routines work, wejus t call them.

To makea change to an unfamiliar program, you ' l l needto scan
a l l the code to understand how it hangs together. You shouldn’t
need to know how i t a l l works. Ident i fy ing the code that needs
changing should be simple when the program consists of well-doc‑
umented interfaces to modules, whether those modules are rou ‑
tines or classes. When you make a change, beware of adding n e w
code that creates complexity. For example, there’s often a tempta‑
tion to bendold code to new ends, which can often significantly add
to the overall complexity.

The needto know extends to the side effects of code too. Routines
with sideeffects shouldbeavoidedor at least, their sideeffects should
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be clearly commented. For years, I ’ ve avoided us ing global data
because global variables are one of the most used ways of obta in ing
a side effect from a routine. I ’ l ltend to pass things that routines need
as parameters.

If aroutinehas a l lexternal data passed into it by parameters, then
when you look at the code you can see what variables the routine is
using. Parameterisingroutines also makes them easier to test. They
become self-contained entities that require no global state.

Make routines do one thing well
Comprehensible programs consist of sets of small routines each per‑
fo rming one simple task. The task should be able to be encapsulated
in a simple comment l ine or two. Routines should always hide some
par tof the operation from the restof the code, providinga toolkit that
makes the rest of the code simpler.

There’s often a great temptation to place several sets of opera‑
t ions in to one routine. I t ’s ve ry common to see routines sprinkled
wi th p r i n t statements, as the data is processed and the output gen‑
erated. It’s sometimes much easier to create code l ike this, inter‑
m i x i n gcomplex processing and output. However, this coding style
leads to complexity, mak ing it ve ry hard to change safely. The most
common change to a n y p r o g r a m is an alteration to its outpu t for‑
mat, and sometimes y o u w i l l need to change only one or two char‑
acters in a format str ing, but find ing those characters can be hard.
Worse, the characters often occur in several places, where the
result is computedunder different conditions.

Things are much clearer if the program calculates the results or
some coherent par t of the results in one well-defined rout ine and
prints i tsanswers usinganother dedicatedoutput routine. In i t ia lcod‑
i n g m a y be sl ight ly lengthier, because of the need to store par t ia l
results. But when the program is mature, havingbeenhackedby sev‑
eral pairs of hands, it wi l l hopefully be considerably less messed up
with conditionals and # i f d e f s aseach programmer makes their own
defensive change to the code.

Of course, gettingmorethanone result from a routine canbe com‑
plex.Traditional programming languages don’t allow you to say:
( k e y , v a l u e ) = d o i t ( s t p t r ) ;

l i n e f m t ( k e y , v a l u e ) ;
Where the routine d o i t processes the str ingpointed to by s t p t r and
returns two values that are then passed into the output routine. In
principle, the above code works in Perl, although you’d have to add
some dollars before the variable names to tel l Perl their types.

Things area little harder in C. Maybe you would pass pointers to
k e y and v a l u e into d o i t :
d o i t ( s t p t r , & k e y, & v a l u e ) ;

Maybe you would define a structure that holds the results and pass
that back.

Separate control and execution
Lo ts of coding uses a loop of some form to scan sets of data and
process them one at a time. I nearly always place the loop in one
routine, and call other routines from inside the loop to do the work
of processingone instance of the data. Actual ly, I also use this tech‑
nique at the start of a p rogram. I f my program decodes arguments
and then processes several files, then the m a i n section jus t decodes
the arguments and creates a processing loop, c a l l i n g a rout ine
(oftencalled p rocess ) to do the work o f the program on each o f the
i n p u t files.

In general, separating control from execution adds greatly to pro‑
gram clarity. It allows the entire loop to be seen and understood. It ’s
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par t of the need to know principle; when looking at how the loop
works, youdon’t really care what processing is beingdone on the data.
It also allows the separate testing of the processing code on a single
instance of the data that’s being looped over, and this can be a w in
when usinga debugger.

It can also simplify control of the loop for error testing. The pro‑
cessingroutines are induced to re tu rn a value on success or a n y
errors, and the value can be tested to see what happened.

Of course, I don’tdo this if the processingthat’s required in the loop
is only a few lines, but separating control of actions from the actions
themselves makes the code considerably more comprehensible.

Use meaningful names
I guess that this one should gowithout saying, but I find that names
continue to bea problem whenI look at other people’s code. Names
in ear ly programming languages were restricted in length, real ly
to allow the i r compilers to bui ld symbo l tables m o r e easily. The
restrictionhas been lifted in most languages, and names have often
become too long. There are two main schools of thought, the under‑
l iners ( a _ l o n g _ n a m e ) and the capital isers (aLongName). I tend
towards being an underl iner, because this was how the or ig ina l
Un ix system was created. I expect that the choice of name type is
a re l ig ious issue. The main t h i n g is that when changing someone
else’s code, y o u should go wi th the flow.

Fundamentally, as long as the name conveysmeaning about what
the variable represents, then I am happy. Some people believe that
names should indicate their type,soyou don’t have to find the defin‑
i t ionof a name to discover what it’s supposed to do. I am not too con‑
vinced by the needfor this i f the code iswrit ten in small chunks - the
declaration of a name should be wi th in screen scrolling distance of
the code that uses i t .

Some companies have programming standards for names. How‑
ever, rules wi l l needquality control.Aeons ago, when I was a student,
I remember work ing as a prog rammer for a ma jo r bank in central
London that had a standard for Cobol names. This is needed. The
namespace is flat. The standardwas to usea letter to indicatethe divi‑
sion that the variable was declared, a number to make it unique, all
followed by something to make it meaningful. The meaningful b i t
tended to get dropped, and the code was litteredwith temporary work‑
i ng variables called W3458 and the l ike. These were untouchable,
because no one really knew what they did.

Don't constrain by size
Most early programs on Unix were writ ten to fit into the 32KB-word
data space afforded by the PDP-11. Ini t ia l ly, Unix systems swapped
programs in and out of memory, and programs needed to be com‑
pletely resident to r u n . Most early DOS programs were constrained
by the dreadful segmented architecture supported by the Intel chips.
The PDP-11designers hadmore excuse than the Intelchip designers,
who surely knew that the majori ty of programsthat would be writ‑
ten for the architecture would be in a high-level language (and that
language would probably be C).

Anyway, the early Unix programmers tended to burnfixed length
sizes into their code. Buffers are often B U F S 1 z bytes long (a constant
i n s t d i o . h , 1 K B o n early systems and often 8 K B now). A r rays o f
structures were statically compiled into the program, because it was
easy, and because it was known that you couldn’t getany more mem‑
ory. And because the systemswapped whole programs in and out, it
was not good to have the program grow too much. When a prog ram
grew in size, it would possibly be necessary to swap it out and then
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The code was

littered with
temporary working

variables called
W3458 and the like.

These were untouchable, because noone

really knew what they did.

b r i n g it back in again wi th i t s new size so that it would be positioned
correctly in memory. It was more efficient to stake a claim to some
maximum limit at program loadtime.

On Unix, most of the restrictions placed on programs because of
fixed length structures have gone away with time, since a l l Unix sys‑
tems now have paged vir tual memory.The buffer size l imi ts tend to
remain; many programs stil l assume that a complete text l ine w i l l fi t
into B U F S I z bytes. M a n y GNU programs don’t makethis assumption,
and can deal w i th arbi trar i ly long text lines.

A l l of the production programsI have written for the last 10years
or sohavedynamically allocated the memory space usedfor structure
storage. If I want to read 1,000 lines into memory, I ' l l do that a line at
a time, reading each l ine into a variable length string, and storing a
pointer to the str ing in a variable length ar ray of pointers. F o r effi‑
ciency, I ’ l lprobably allocate the pointer array in chunks of lines.Some‑
times I ’ l lmap the originalfile intomemory usingthemmap systemcall.

Dynamic allocation makes considerable sense, since in the final
analysis the program is then constrained only by the l imi ts that the
kernel has established for user code. And programs tend to fai l more
cleanly. Peopledidn’t expect to r u nout of memory when they compiled
in static ‘immense’ data structures.This expectation was always incor‑
rect, and often tables overflowed giving rise to unpredictable effects.

Test, test, and test again
Testing is something that I tend to do as I go along with most of the
programs that I write. I ’ l lwri te a bi t , then test a bit. This is a reason‑
ably good strategy for el iminating the stupid bugs that creep in due
to typos and muddled thinking.

What’s interestingwhen testing is what happens at the boundary
conditions.Wil la programterminate gracefully if it has no data? Will
a routine fail gracefully when it runs out of memory?

On arecent largishpro jec tI wasengaged in, I suppliedallthe l ibrary
routines in their separate files wi th a ma in sectionthat was compiled in
usinga testbuild( # i f d e f STANDALONE). I thencreatedsome tests in the
m a i n section to check that the module behaved sensibly. Not only does
this technique allow testing of each module of the program, but it also
provides for regression testing if the program fails for somereasonand
the code needs changing. It’s worth spending time to get this going. It
saves oodles of time laterwhen things are altered. It was helpfulwhen I
moved the code from Unix to the Windows NT platform; by then I was
happythat my codewas okay,butwas lesshappy that theWindows equiv‑
alent system routines would work as I expected. They did (mostly).

Lalso l ike to single-step through code usinga debugger and check
that it ’s behaving sensibly. This is a good way to check that pointers
are not broken and strings hold correct values, etc.
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People don’t seem to
worry too much
about making things
runmore quickly.
Sadly, it’s this

attitude that produces systems that make
you wait; all those inefficienciesadd up.
Make it work, then optimise
WhenI started p rog r amm ing , machine cycles were relat ively
scarce and mak i ng code r u n qu i c k l y was very impor tan t . Espe‑
cially when the code was going to be used in some pa r t of the sys‑
t em that was time-critical or was going to beused many times. I
suppose that cycles are not so scarce today, and are certa in ly con‑
siderably shorter than they were. People don’t seem to wo r r y too
much about mak ing th ings r u n more quickly. Sadly, i t ’s this atti‑
tude that produces systems that make y o u wai t ; a l l those ineffi‑
ciencies add up.

Personally, I st i l l l ike to wor r y a l i t t le about execution speed. It’s
a habit that dies hard. However, I haven’t profiled a p rog ram for

It only costs per mon

some time. I think that once a p r o g r am is working, there’s mileage
in look ing at the genera l code c l a r i t y and adding or changing
th ings that wi l l help you to understand what is happening when
you re tu rn to change it .

If anything can go wrong, it wi l l
F inal ly,my code is always defensive. I always test results from rou‑
tines that apparently never fa i l . I rare ly use an if without an e l s e .
Ialways havea d e f a u l t i n a s w i t c h statement. I tend to check that
pointers are non-null. The l ist goes on. I confess that I am some‑
times a t a loss about how to repo r t these errors ‐ I tend to make the
program die wi th some e r r o r message. The first routine I write in
any new program is:
v o i d e r r o r ( c h a r * f m t , . . . )

and the second is:
v o i d f a t a l ( c h a r * f m t , . . . )

which calls e r r o r and dies.
Sometimes these checks are never triggered for the lifetimeof the

program. Sometimes odd things happen, and you are glad they are
there. On the whole, changes in the general environment that alter
the known basics of the world tr igger odd things. Programs always
live much longer than you think that they w i l l , so defensive pro‑
gramming is probably a good thing. a

Peter Collinson is afreelanceconsultant specialising in Unix. Hecan
bereachedelectronically at pc@hillside.co.uk, by phoneon 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

The dockside of
loading packages

Why should you ever want to expl ic i t ly load and unload Delphi or

C++Builder packages? DaveJewell presents a variety of cases, which

perhaps one of the most frequently asked Delphi/C++Builder pro‑
grammingquestionsI’veever heard is, ‘How can I dynamically load

andunloadpackages fromwithinmy ownprogram?’ At first, this seems
likea ratherweird question to ask.After all, if you’ve written your appli‑
cation to use packages, then everything just ...uhh... happens. You
decide what components and forms you want to put in a package (usu ‑
ally in order to share themwith other programs in a suiteof proprietary
applications), create your DPLor BPL file, andoff yougo.Oneof the great
things about Borland’s implementation of VCL packages is that your
application source code looks exactly the same whether you're using
packageso r not. I t cunningly eliminatedall the L o a d L i b r a r y andG e t ‑
P r o cAdd r e s s nonsense that most Windows programmers have t o pu t
up with,makingthe useof packagedcodecompletely transparent to the
application programmer. You can even use variables that have been
exported from a runtimepackage in a completely naturalmanner.

On the fly application enhancement
This being the case, why should you ever want to explicitly loadand
unload packages?Why not let the runtime l ibrary take care of every‑
thing? Actually, there are plenty of interesting reasons for doing this
sort of thing. You might, for example, want to release a shareware
application that has its funct ional i ty restricted in some way. Regis‑
tered users could download an additional package from a website
(hint: pu t the package in an encryptedZIPfile andemail thepassword
to the users!)which,when placed into the samedirectory as the share‑
ware program,would make additional functionality available. From
an anti-cracking point of view, this is a more secure proposition than
inc lud inga l l the funct ional i ty of an application into the freely down‑
loadable EXEfile, and then usingpasswords or timeouts to l imi t that
funct ional i ty. I f those extra features aren’ t physically there, the
cracker can hardly patch things to make them available!

Another good reason for explicitly loadingpackages is to allow you,
the programmer, to create package twiddl ing utilities and IDEexperts
that wouldn’t otherwise bepossible. For the last few years, I've become
increasingly lessenthusiastic about theDelphi/C++Buildercomponent
palette. It works fine unti l you’ve got more than a dozen pages on the
palette, after which your productivity goes down asyou find yourself
spendingall your time needlessly searching through all the available
pages for some specific component. How about wr i t i ng a replacement
component palette for the IDE?Perhaps this soundsa little unrealistic
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include roll ing your own IDE experts.

r igh t now, but when you look at the amazing things that the recently
introducedCodeRush 4does to the Delphi 4 IDE (see http://www.eagle‑
software.com for moredetails) perhaps it’s not sofar-fetched.

Loading your own packages
In this article, I ’m going to look at several different scenarios that
cover the loading and unloading of packages with known ‘contents’,
packages with unknown contents, packages that contain forms, and
packages that contain design-timeand runtimecomponents.I ' l l s ta r t
o f f by lookingat a very simple scenario whereby an application wants
to load and invokea specific form in a known package.

(Note: Unless otherwise stated, the various sample p rog rams dis‑
cussed in this articlewere all built with Delphi3. However, you should
be able to use these same techniques with C++Builder without any
problems.Moreover,youmust ensure that the ‘UseRun-timepackages’
option is turned on. Things won’t work unless you use this option.)

Take a look a t F igu re 1 . This shows a small demo program,
e x 1 . e x e (the leftmost of the two forms), that has invokedan external
form contained with in a small external package, e x t r a . d p 1 . The
extra funct ional i ty in question corresponds to the form on the r i gh t
it simply paints random blue linesal l over the form. In this partic‑

ular case, the extra benefit to the user is pretty minimal (though it’s
more entertaining than a lot of TV commercials!), but of course, that’s
not really the point.The important th ing is the way in which theappli‑
cation loads and invokes the code contained within the package.

I ' l l look at the ‘packaged form’ first, the code for which is given in
L is t ing 1 ( t o save space, I've stripped out the usual form declaration
stuffat the front of the file). As you can see, there’s really noth ingspe‑
cial going o n here, wi th the exception o f the call t o R e g i s t e r C l a s s
a spart o f the unit’s i n i t i a l i z a t i o n clause; everythingelse i s plain‑
vanilla stuff. This call t o R e g i s t e r C l a s s i s actually crucial because
of what we’re doing. Normally, whenever a new form is loaded, the
Delphi runtime l ib ra ry calls R e g i s t e r C l a s s t o register the form’s
class in the list of classes maintainedwithin the C l a s s L i s t variable
(see c l a s s e s . p a s for more in format ion) . However,when the form is
external to the application,andwhen the package is explicitly loaded
in the way I’m discussing here, you have to make sure that R e g i s ‑

t e r C l a s s gets called. We'll see exactly why this is necessary later.
L is t ing2 is considerably more interesting. This is the source code

to the application that actually loads the packageandmakes useof it.
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Every th ing happens in the Load button’s o n c l i c k event handler
where you’ l l notice that the first t h i ng I do is check for the presence
of the wanted p p t file. If y o u were us ing external D P L or BP files to
give extra functionality to a program, you wouldn’t want the user to
go through some complex setup process. The simplest option is sim‑
p l y to check for the presence of the packagefile in the same directory
as the application itself.

Once I’ve verified the existence of the package, I call the L o a d ‑
P a c k a g e routine, which loads the package, maps it into the address
space of the calling process, and verifies that there are no duplicated
units shared between the application and package. At the same time,
the L o a d P a c k a g e routine invokes another routine called I n i t i a l i z e ,
which is exported by the package. This has the effect of cal l ing the
i n i t i a l i z a t i o nclauses o fall the units that are contained within the
package. And of course, this is a very important point: it means that ‑
i n the case o f List ing 1 - the R e g i s t e r C l a s s routine wi l l b e called a t
this point, adding T E x t r a F o r m t o the list o f registered classes.

Because this has just happened, the application program can then
immediately callG e t C l a s s ,passingit the nameof the wantedform class.
This retrieves a TComponent Class pointer, which is a reference to the
class, notareferenceto an instantiatedobject. Finally,the form is created
by invokingthe c r e a t e methodof the class. Once you've got a live form,
you can make it visible, call showModa1 to execute it as a modal dialog,
and basically do all the usualstuff that one does with a Delphiform!

Cleaning up is asomewhat more complex process. In fact, part of
the code in the F o r m D e s troy routine (List ing2)has been shamelessly
plagiar ised f rom the U n R e g i s t e r M o d u l e C l a s s e s routine (see
c l a s s e s .pas ) . I t uses the AP IV i r t u a l Q u e r y routine t o scan a l l com‑
ponents in the application, searching for components that have been
implemented in the loaded package, rather than in the host applica‑
tion. If any such component is found, then it’s deleted. This is very
important because the ‘guest form’ migh t , for example, contain one
or more custom components whose implementation is contained
with in the loadedpackage. If the package were unloadedwhile those
components were st i l l act ive, deeply bad things would happen when
it came t ime for those components to call the i r own overloaded
destructors, or, for that matter, any other methods whose code is
located in a package that ain’t there any more! This initial step isn’t
s t r ic t ly necessary in the case of this simple example program, but
would be very important wi th a more complex example.
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Once this prel iminary cleanup step has been done, the code then
calls the aforementioned U n R e g i s t e r M o d u l e C l a s s e s rout ine i n
c l a s s e s . p a s . This reverses the effect o f the earlier R e g i s t e r C l a s s
call, and the package can then be safely unloaded at this point. The
complete source code and executables are included in the file exam ‑

p l e l . z i p , which you can find within the ZIP file relating t othis arti‑
cle on EXE OnLine, and also in the EXE conference on Cix.

AlthoughIp laced this package unloadingcode inside the F o r m D e ‑

s t r o y handlerof the hostprogram, I don’t want to give the impression
that a package can only be unloaded when the host program exits ‑
that’s not true. In fact, the package can beunloaded at any time - you
could just as easily have a Load and an Unload button on the main
form. I’vea l s o includedanother, slightly tweaked,example to illustrate
this i n the file e x a m p l e 2 . z i p . Notice that this code checks ( f rom the
F o r m D e s t r o y handler) that the package has been unloaded, and i f i t

hasn’t been, it makes darn sure that it is! As pointed out earlier, this
is essential if you don’t want to end up with aGPF.

If you p l a y around with the second example, you'll notice an unfor‑
tunate shortcoming of this simple approach. If you load mult iple
instances of the packagedform, andthen click the Unloadbutton,you'll
find that notonly do all theactiveforms get unloaded,but it thenbecomes
impossible to load them again. If you wanted to implement multiple
instances properly,abetter solutionwould be to implement some sort of
referencecountingscheme sothat ‐ for example‐ the low-level L o a d L i ‑
b r a r y and F r e e L i b r a r y routines only get called when necessary.

Gett ing a handle on t h e ClassList
Sofar, I’veonly lookedat the case where the application alreadyknows
what forms are present in the external package. In terms of adding
extra functionality to applications you've written, this is l ikely to be
al l that’s needed. However, it would also be instructive to explore the
situation where an application is presented with a package that con‑
tains one or more unknown forms. How can an application program‑
matically determine what forms are contained within a package?

The simple answer here would b e t o use the E n u m R e s o u r c e N a m e s .

API routine to enumerate a l l the resources in the package of type
RT_RCDATA. For each resource found, you could check the first four
bytes t o see i f they’re equal t o F i l e r S i g n a t u r e , a s defined i n the
c l a s s e s . p a s file. I f so, then you knowthat you’re dealingwi th a form
resource. However, there’s a problem with this approach; a particular
package might contain(say)five form resources,but only three of them
are meant to be invokedexternally, the other two beingfor internaluse
within the package. How does one discriminate between the two? The
short answer is that one doesn’t, at least not using this approach.

A better technique would be to rely upon the fact that the classes
o f externally callable forms must b e registered us ingR e g i s t e r C l a s s
as I’ve already described. If you could somehow ‘hook’ into the R e g ‑

i s t e r C l a s s rou t ine , then i t would b e possible t o ‘watch’ which
classes were being registered a s a result o f the call t o L o a d P a c k a g e .
Un fo r tuna te ly, th i s approach won’t work either because the
C l a s s L i s t variable (defined within c l a s s e s .pas ) i sonly defined i n
the implementation p a r t of the unit . Moreover, the various routines
that operate on this T L i s t object don o t allow us to enumerate its con‑
tents, m a k i n g it impossible to determine what has been added to the
l ist by a call to L o a d P a c k a g e . Time to call for Captain Hackomatic...

Asmy entry for ‘DelphiHackof the MillenniumAward’, I present the
code i n List ing3 .A s the namesuggests, this routine,G e t C l a s s L i s t ,uses
someratherd i r ty trickery t o track downthe hiddenC l a s s L i s t variable,
within the CLASSES unit, re turn inga pointer to the object. Although you
wi l l no doubt recoilin horror at this code (I recoiledtoo, but I just could‑
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u n i t E x t r a F u n c t i o n a l i t y ;

p r o c e d u r e TExtraForm.OKButtonClick ( S e n d e r : To b j e c t ) ;
b e g i n

C l o s e ;
e n d ;

p r o c e d u r e TExtraForm.TimerlTimer (Sender: T O b j e c t ) ;
b e g i n

w i t h Pa in tBox do Canvas .L ineTo ( R a n d o m ( W i d t h ) ,
Random ( H e i g h t )) ;

e n d ;

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

PaintBox.Canvas.Pen.Color  :
PaintBox.Canvas.Pen.Width :

e n d ;

c l B l u e ;
4;

i n i t i a l i z a t i o n
R e g i s t e r C l a s s ( T E x t r a F o r m ) ;

List ing 1-The ‘packaged form’.

u n i t E x l A p p ;

i n t e r f a c e

uses
Windows , S y s U t i l s , C l a s s e s , F o r m s , S t d C t r l s , C o n t r o l s ;

t y p e
‘TMainForm = c l a s s ( T F o r m )

LoadBtn : T B u t t o n ;
p r o c e d u r e L o a d B t n C l i c k ( S e n d e r : T O b j e c t ) ;
p r o c e d u r e Fo rmDes t roy (Sende r : T O b j e c t ) ;

p r i v a t e
{ P r i v a t e dec la ra t i ons }
hMod: HModule;

p u b l i c
‘ { P u b l i c d e c l a r a t i o n s }
end ;

v a r
MainForm: TMainForm;

implementa t ion

{ $ R  * . D F M )

c o n s t
PackageName = ‘ E x t r a . d p l ' ;
FormName = ‘ T E x t r a F o r m ' ;

procedure TMainForm.LoadBtnClick ( S e n d e r : T O b j e c t ) ;
var

Form: T C u s t o m F o r m ;
FormClass : TComponentClass;

b e g i n
i f F i l e E x i s t s (PackageName) then b e g i n

hMod := L o a d P a c k a g e (PackageName);
FormClass := TComponentClass ( G e t C l a s s ( F o r m N a m e ));
i f FormClass <> N i l t h e n b e g i n

Form : = TCustomForm ( F o r m C l a s s . C r e a t e ( A p p l i c a t i o n ) ) ;
Fo rm.Vis ib le := T r u e ;

e n d ;
e n d ;

e n d ;

p r o c e d u r e TMainForm.FormDestroy ( S e n d e r : T O b j e c t ) ;
v a r

I d x : I n t e g e r ;
M:  TMemoryBasic Informat ion;

b e g i n
i f hMod < > 0 t h e n b e g i n

f o r I d x : = A p p l i c a t i o n . C o m p o n e n t C o u n t - 1 downto 0 d o
b e g i n

V i r t u a l q u e r y ( G e t C l a s s ( A p p l i c a t i o n . C o m p o n e n t s[Idx] .ClassName), M, s i z e o f
i f HModule ( M . A l l o c a t i o n B a s e ) = hMod t h e n

Appl icat ion.Components [ I d x ] . F r e e ;
e n d ;

UnRegis terModuleClasses (hMod) ;
U n L o a d P a c k a g e ( h M o d );
M o d  : =  0 ;

e n d ;
end ;

e n d .

L is t ing 2- Loading the package and making use of i t .
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( 4 )  ) ;

n ' t help myself...) Ishouldpoint out that I’vetested it with Delphi3,Del‑
phi4,andwitha latebetaof Delphi5,and it works fine in allcases.More‑
over, the code iswritten in sucha way that it will returna pointer tothe
class list irrespectiveof whether or notyoubuildyour programwithrun‑
time packages, meaning that this little routine wil l be useful in situa‑
tions other than thepackage-loadingscenariosdiscussed in this article.

Pu t t ingall this together, take a look at Figure 2, which shows ver‑
sion 3 of our package-loading demo program. Cl ick ing the Load but‑
ton wi l l fi l l the list-box wi th the names of a l l the classes (hopefully,
form classes!) registered by the external package. Once you’ve done
that, you can then double-click the class name of your choice in the
list-box,and the corresponding form wi l l becreated.Just to illustrate
the point, I’ve added another demo form t o the e x t r a . d p 1 package,
this time sport ing th in green lines instead of thick blue ones ‑
absolutely no expense spared here, you know!

When you click the Unload button,all the objects and classes sup‑
plied by the external package wi l l be released,and the list-box will be
updated to reflect the point. L ist ing 4 is a part ial l is t ing of the code
that’s involved here. As you can see, cl icking the Load button calls
LoadPackage as discussed previously, but this time merely invokes
U p d a t e C l a s s L i s t t o show the class names registered b y the package.
Within U p d a t e C l a s s L i s t , I use the C l a s s L i s t variable (same name
asthe privatevariable within the CLASSEs unit,and initialised in the
F o r m C r e a t e rout ine) t o iterate through the list o f registeredclasses,
finding all the classes that belong to the package and addingthem to
the list-box. (Once more, I use the v i r t u a l Q u e r y trick t o determine
‘ownership’ o f a part icular class.) Finally, the List B o x 1 D b 1 C l i c k
routine is invokedwhena class name is double-clicked,usingthe class
reference to create an instanceof the class asdescribed earlier.

Needlessto say, there are many other issues to beconsidered when
extending the functionality of an application in this way. How does
the program extension obtain configuration information from the
application,and how does it passdata back to the host program?This
is a subject that I don’t plan to cover here,but you could do worse than
follow Borland’s example i n the design o f the l i b i n t f . p a s module.
You m a y know that L I B I N T F contains a number of different inter‑
faces, each of which is implementedasa descendant of T I n t e r f a c e .
Both the host and the extension package see a un i t that defines an
abstract programming interface, and the host application provides a
concrete implementationof this interface that is usable by the add-in
package. Another solution is to useCOM,as Borlandhasdone in more
recent versions of i ts Open Tools API.

Accessing packaged components
This is all great fun of course, but what makes packages really inter‑
esting is the abil i ty to loadup an arbitrary packageandaccessanduse
the components containedtherein. If youthink about i t , this is exactly
what the Delphi IDEdoes when presented with a new package. In the
remainder of this article, I ’ l l discuss some of the techniques used by
the IDEand show how you can access packages in the same manner.

But first, a word about runt ime versus design-time packages.As
you are no doubt aware, Delphi gives you the option of creating pack‑
ages that can beusedat design-time fromwithin the IDEandruntime‑
only packages that cannot be usedwithin the IDE.The whole point of
aruntime package is that it provides a mechanism for deploying one
or more components (as part of your application) in such a way that
the component can’t be ‘hijacked’ by other software developers and
used in their own applicationswithoutactually havingto pay for them.

Unfortunately, the dist inct ion between runt ime packages and
design-time packageshas been implemented in a relatively weak
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manner - it’s really just a matter of setting a couple of bits in the
PACKAGEINFO resource that’s created as par t of the package file.
Moreover, it’s only the IDE that actively enforces the distinction
between the two different types of package. In other words,when
you t ry and loada runtime-only package in the IDE,Delphi wi l l stop
you from doing so, but there’s absolutely nothing to prevent you
from loading and manipulat ing a design-time-only package from
some other application. I mention this here because - inevitably ‑
the techniques I ’mdescribing w i l l allow some folks to do ...umm...
creative things with the components in a design-time-only package.
I want to stress that this isn’t my intention, and the code presented
here is intended to further the development of legit imate IDE add‑
in experts and the like.

f u n c t i o n G e t C l a s s L i s t : T L i s t ;
v a r

p b : P B y t e ;
I d x : I n t e g e r ;
p l : P L o n g I n t a b s o l u t e p b ;

b e g i n
{ Abandon h o p e , a l l y e who e n t e r h e r e . . . . }
R e s u l t : = N i l ;
p b  : =  @ C l a s s e s . G e t C l a s s ;

I n c ( p b , 2 ) ; p l : = P o i n t e r ( p l * ) ; p l : = P o i n t e r ( p l * ) ;
e n d ;

f o r I d x : = 0 t o 2 0 d o b e g i n
i f p b * = $ A l t h e n b e g i n

I n c ( p b ) ; p l := Po in ter ( p l * ) ;
R e s u l t : = P o i n t e r ( p l * ) ; E x i t ;

I n c ( p b ) ;
e n d ;

e n d ;

Listing 3- ‘Delphi Hack of the Millennium’.

p r o c e d u r e TMa inForm.Upda teC lassL is t ;
v a r

I d x : I n t e g e r ;
KlassName: S t r i n g ;
K l a s s :  T P e r s i s t e n t C l a s s ;
M :  TMemoryBas i c I n fo rma t i on ;

b e g i n
L i s t B o x 1 . C l e a r ;
f o r I d x 0 to ClassL is t .Count - 1 do b e g i n

K l a s s C l a s s L i s t [ I d x ] ; KlassName : = K l a s s . C l a s s N a m e ;
V i r t u a l Q u e r y ( K l a s s , M , s i z e o f ( M ) ) ;
i f HModule ( M . A l l o c a t i o n B a s e ) = hMod t h e n

L is tBox l . I tems.Add ( K l a s s N a m e );

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

i f F i l e E x i s t s (PackageName) t h e n b e g i n
hMod : = LoadPackage ( P a c k a g e N a m e );
i f hMod < > 0 t h e n U p d a t e C l a s s L i s t ;

e n d ;
end ;

p r o c e d u r e TMainForm.FormCreate ( S e n d e r : T O b j e c t ) ;
b e g i n

C l a s s L i s t  : =  G e t C l a s s L i s t ;
e n d ;

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

Fo rm: T C u s t o m F o r m ;
FormClass: TComponentClass;

b e g i n
w i t h L i s t B o x l do i f I t emIndex <> -1 t h e n b e g i n

F o r m C l a s s := TComponen tC lass (
G e t C l a s s ( I t e m s [ I t e m I n d e x ] ) ) ;

i f FormClass <> N i l t h e n b e g i n
Form : = TCustomForm ( F o r m C l a s s . C r e a t e ( A p p l i c a t i o n )) ;
F o r m . V i s i b l e  : =  T r u e ;

e n d ;

List ing4-Ve r s i o n 3 of our package-loading demo.
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Figure 1‐ Here's a simple demonstration of how you can use pack‑
ages to add extra functionality (though in this case, not much!) to
an appl icat ion through the use of packages. The ‘scribble’ form is
in a separate package,apart f rom the main application.

Havingsaid that, I obviously neededa ‘sacrificial’ package to play
with ‐ preferably one containing an assortment of components ‐ and
I decided to use the excellent IPWorks package (http://www.dev‑
soft.com) for the purposeof my fiendish experiments. Sorry,guys, but
it’s nothing personal. Obviously, you wil l want to experiment with
whatever packages you've got to hand...

First,take a look at Figure3.This shows my little ‘Package Inspec‑
tor’ ut i l i ty in operation. On the left is a list-box that showsall the units
that have been found within the package. To the r ight of that is a list
of class names corresponding to all the Delphi components that are
registeredby this particular package. Finally, the image on the right
shows the palette bitmap ( i f any) that corresponds to the currently
selected component in the second list-box.

L i s t i n g5 shows an (abbreviated)listingof the code that’s required
to dothis. Asever, full sourcecode is includedon EXE OnLine andon
Cix, this example being located i n the e x a m p l e 4 . z i p archive. The
package is loaded in the usual way by makinga call t o LoadPackage
within the F o r m C r e a t e event handler.Once this i s done, the first pri‑
or i ty is to determinewhich unitsarecontained within the package. In
the past, I’vereferred to the PACKAGEINFO resource(part of the DPL or
BPL file) that encapsulates which units have been used to create the
package. In principle,one couldexplicitly loadthis packageand parse
it on a byte-by-bytebasis.However,a muchneater idea is to let the VCL
l ibrary take the strain by making use of a routine called Get Pack‑
a g e I n f o , located within the s y s u T I L s unit . This Get P a c k a g e I n f o
takes a standard API-level module handle (returned from the call to
LoadPackage), together wi th a pointer to an enumerationroutine,and
enumerates boththe unitscontainedwithin the packageandthe addi‑
tional packages that are requiredby the package beingexamined. ( In
this simple demo program, I haven't concerned myself with the case
where a package requires one or moreother packages. The IDE,how‑
ever, essentially builds a tree of dependencies for each package.)

For each contained unit , o r required package, the M y P a c k a g e I n ‑
f o P r o c routine is called, us ing the N a m e Ty p e argument to discrimi‑
nate between the two cases. If it ’s acontained unit , then the name of
the unit is added to the C o n t a i n s list-box.

Time to register an interest...
Okay,so you know what units are contained wi th in a package. But
what registered components are contained inside those units? The
answer is none! At least, there won’t be any registered components
un t i l you’ve registered them! You may remember that whenI first
mentioned the L o a d P a c k a g e routine, I stated that this routine auto‑
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matically called the i n i t i a l i z a t i o n clauses o f all the units con‑
tained in the packagebeingloaded.However,there’s sti l l the question
o f the R e g i s t e r routine, which must b e present i n each un i t that
wants to register one or more reusable components.

Fromthe perspectiveof acomponent writer, you've probably writ‑
ten dozens of R e g i s t e r routines, placing the needed call to R e g i s ‑
t e r C o m p o n e n t s inside each one. Maybe y o u haven't
worried too much about what it is that gets to call the
R e g i s t e r routine, and when i t happens? The fact i s that
there’s noth ing magical about the R e g i s t e r routine;
someone, somewhere has to write the code to explicitly
call i t ! When y o u r package is loaded inside the IDE,code
within the IDE searches each contained uni t within the
new package, looking for R e g i s t e r routines. If it finds
one, then it calls i t . It’s assimple as that.

Okay,I lied; it’s notquitethat simple. Whenyoubuilda
package with Delphi3 ,each o f the various R e g i s t e r routines within
each unit ends up as an entry that’s exported from the DLL. Sofar so
good. Butthe actualnameof this exportedroutineactually lookssome‑
thing like this:
M y U n i t .Regis ter@51F89FF7
This might look likesomebody’s email address (well, Microsoft Word
certainly thought it was, when I typed it i n a momentago)but it isn’t.
The first part of the exported name corresponds to the name of the

u n i t UPackage;
i n t e r f a c e
uses

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

s t d c t r l s , E x t C t r l s ;

t y p e
TForm l = c l a s s ( T F o r m )

C o n t a i n s : T L i s t B o x ;
L a b e l l : T L a b e l ;
R e g C l a s s L i s t : T L i s t B o x ;
L a b e l 2 : T L a b e l ;
P a n e l l : TPanel ;
I m a g e l : T I m a g e ;
L a b e l 3 : T L a b e l ;
p r o c e d u r e F o r m C r e a t e ( S e n d e r : T O b j e c t ) ;
p rocedu re FormDest roy(Sender : T O b j e c t );
p rocedu re R e g C l a s s L i s t C l i c k ( S e n d e r : T O b j e c t ) ;

p r i v a t e
{ P r i v a t e d e c l a r a t i o n s }
hMod: HModu le ;
C l a s s L i s t : T L i s t ;

p u b l i c
{  P u b l i c  d e c l a r a t i o n s  }

e n d ;

v a r
F o r m l : T F o r m l ;

imp lemen ta t i on

{ $ R * . D F M )

p r oc edu re MyPackageInfoProc ( c o n s t Name: s t r i n g ;
N a m e Ty p e : TNameType ; F l a g s : B y t e ; Param: P o i n t e r ) ;

v a r
S e l f : TForml a b s o l u t e P a r a m ;

b e g i n
i f NameType = ntConta insUni t t h e n

Sel f .Conta ins. I tems.Add ( N a m e );
e n d ;

p r oc edu re MyRegisterComponentsProc ( c o n s t P a g e : s t r i n g ;
ComponentClasses: a r r a y of TComponentClass);

v a r
I d x : I n t e g e r ;

b e g i n
f o r I d x := L o w (ComponentClasses) to H i g h (ComponentClasses)

Forml.RegClassList. I tems.AddObject (
ComponentClasses [Idx] .ClassName,

TO b j e c t (ComponentClasses [ I d x ] ) ) ;
end ;

L is t ing 5-A l i t t le ‘Package Inspector ’.
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uni t ( i n this case, M y U n i t ) followedby a period, the nameof the R e g ‑

i s t e r procedure itself, and then a certain amount of gobbledegook
that is used interna l ly by Delphi to per form version checking.
Al though this looks like a random number, it’s totally deterministic,
provided that you're using the Delphi 3 compiler.

With this in mind,you shouldbeableto understandwhat's happen‑
i ng inside the F o r m C r e a t e routine i n List ing 5 . Having
loadedthe wantedpackage, the code steps through eachof
the units found within the package, generating a registra‑
tionprocedurename in the form shown above. It then uses
the familiar GetP r o c A d d r e s s routine t o retrieve the
address of this procedureandexecutes it in order to regis‑
ter any components that may becontainedwithin that unit.

Unfortunately, there’s another l i t t le wrinkle here. In
Delphi4and Delphi5,Borlandwanted to improvepack‑
age compatibi l i ty wi th C++Builder. Accordingly, i t

changed these all-important exported R e g i s t e r routines to use the
same name-mangling conventions that would be generated by a
C++ compiler. Thus, the M y U n i t . R e g i s t e r example above changes
to become:
@ M y U n i t @ R e g i s t e r $ q q r v
Once again, this tells u s that R e g i s t e r belongs t o M y U n i t , a s you’d
expect. I haven’t catered for this C++ name-mangled version of the
routine in my code, but the changes required are tr iv ial . On the

procedu re TForml.FormCreate ( S e n d e r : T O b j e c t ) ;
v a r

I d x : I n t e g e r ;
RegProc: Procedure;
R e g i s t e r P r o c N a m e : S t r i n g ;

b e g i n
C l a s s L i s t  : =  G e t C l a s s L i s t ;

:= @MyRegisterComponentsProc;

/ / N o w, l o a d t h e p a c k a g e w e ' r e i n t e r e s t e d i n
hMod : = LoadPackage ( ' i p w o r k s . d p l ' ) ;
i f hMod < > 0 t h e n b e g i n

C o n t a i n s . C l e a r ;
G e t P a c k a g e I n f o ( h M o d , S e l f , I d x , MyPackageIn foProc) ;

e n d ;

/ / N o w , t r y and r e g i s t e r each u n i t w e ' v e f o u n d
f o r I d x := 0 to Contains.I tems.Count - 1 do b e g i n

R e g i s t e r P r o c N a m e : = Contains. I tems [ I d x ] +
'  Reg is te r@51P89FF7 ' ;

@RegProc := GetProcAddress ( h M o d , PChar (Reg is te rP rocName) ) ;
i f A s s i g n e d (RegProc ) t h e n R e g P r o c ;

e n d ;
e n d ;

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

Bmp: TBitmap;
ResName: S t r i n g ;

b e g i n
w i t h R e g C l a s s L i s t d o i f I t e m I n d e x < > - 1 t h e n b e g i n

ResName := TComponentClass (
RegC lassL i s t . I t ems .Ob jec ts [ I t e m I n d e x ] ) . C l a s s N a m e ;

Bmp := TB i tmap .Crea te ;
t r y

t r y
Bmp.LoadFromResourceName (hMod, R e s N a m e );

e x c e p t
Bmp.Wid th := 2 8 ; Bmp.Height := 2 8 ;
Bmp.Canvas.Brush.Color := c l B t n F a c e ;
Bmp.Canvas.Fi l lRect ( R e c t ( 0 , 0, Bmp.Width,

B m p . H e i g h t )) ;
e n d ;

Image l .P i c tu re .Ass ign (Bmp) ;
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assumption that you want to load Delphi and C++Builder packages
without regard to version, the best bet would be to generate the old‑
style procedure name, calling G e t P r o c A d d r e s s t o see i f it ’s there. I f
it isn’t, then t r y the more recent, name-mangled form.

At this point,you know what units are in the package,andyou also
know how to register the components contained therein. But there’s
one final piece of the jigsaw remaining. Specifically, y o u don’t know
what components are contained with in each unit. Hereagain, there’s
a simple tr ick that you can use.

Hookingt h e RegisterComponents routine
I f you delve once more into the depths of the CLASSES unit, you might
b e surprised t o discover that the R e g i s t e r C o m p o n e n t s routine does‑
n ' t actually have any ‘guts ’ to i t . More specifically, it simply calls
through a procedure hook called R e g i s t e r C o m p o n e n t s P r o c . What’s
going on here, and where is the code that actually performs compo‑
nent registration?The answerof course, is that it’s insidethe IDE.Nor‑
mally, only the IDE needs to register components. Consequently, the
IDE sets u p the R e g i s t e r C o m p o n e n t s P r o c pointer t o refer t o the ‘real’
component registration routine within itself. This routine takes care
of maintaining an internal data structure that the IDE uses to keep
track of all the different components. If you were to t r y calling R e g ‑

i s t e r C o m p o n e n t s wi th in a n ord inary application, you’d simply end
up ra is ingan EComponent Error exception, as you can see
from the source t o the R e g i s t e r C o m p o n e n t s routine.

From our perspective, we’re t r y i n g to be a ‘mini-IDE’.
I want to know what components are registered by each
unit , and so I need to come up wi th a ‘real’ implementa‑
t i on o f the R e g i s t e r C o m p o n e n t s rout ine t o replace
what’s insidethe IDE.Again, you can see how this is done
b y referr ing t o List ing 5 . When the F o r m C r e a t e routine
i s executed, i t simply sets the R e g i s t e r C o m p o n e n t s P r o c
variable t o point a t M y R e g i s t e r C o m p o n e n t s P r o c . Within this rou ‑
tine, I iterate through a l l the supplied components, adding the name
o f each component t o the R e g C l a s s L i s t list-box alongwith a pointer
to the actual type. Instead of saving a type pointer in the O b j e c t s
a r ray of the list-box, I could jus t as easily save the associated page
name of the component palette. Because we don’t actually have a
palette, I’ve ignored this parameter!

O f course, using the R e g i s t e r C o m p o n e n t s hook i n this way only
allows us to build a list of a l l the components contained with in the

Figure 2- Us ing some nefarious techniques to get hold of the inter‑
nal class list, it’s easy to build a l ist of al l the registered forms con‑
tained within a package. Here, the package contains two separate
forms, each of which can be instantiated by clicking i ts entry in the
application list-box.
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Figure3- Extending the techniques further, you can interrogate an
unknown package to determine wha t uni ts and components it con‑
tains, get the b i tmap handle for each registered component, and of
c o u r s e create instances of those components in the usual way.

package. If you wanted to bui ld a l ist of the components associated
wi th each unit , that’s pretty simple to do but requiresa l i t t le more
work. Within the f o r loop that calls the regis t rat ion procedure for
each un i t , you’d simply set up some global variable immediately
before call ing the un i t registration procedure. This variable might,
for example be a string naming the current unit , and would beexam‑
ined from within the R e g i s t e r C o m p o n e n t s hook routine, al lowing
the enclosing uni t name to be determined.

(Note: For the technical ly cur ious, th is is p re t ty
much what happens wi th in the actual IDE. F i rs t l y, a
n e w object o f t ype T R e g M o d u l e i s created, and then,
within the call t o R e g i s t e r C o m p o n e n t s , any registered
classes are added to that instance o f TRegModu le . When
the next un i t is registered, a new instance of T R e g M o d ‑

u l e is created, and so on. )
For the sake of completeness, my little demo program

also retrieves the bitmap associated wi th the currently
selected component. Th is is v e r y easy to do because component
bitmaps are always stored in the package with the same name as the
associated component. Thus, a component called T S u p e r L i s t B o x ‑

would have a n r t _ B i t m a p resource o f the same name. Once you’ve
created a T B i t m a p object, you can simply retrievethe bi tmap through
a single call t o the LoadFromResou rceName method.

The magic of an IDE
In this article, I’ve discussed how to use packages to add function‑
a l i t y to y o u r o w n applications, described a monumental hack that
allows y o u to get at the private class l is t w i th in the C L A S S E s un i t ,
and spent some time look ing a t how the IDE works its magic when
accessing the contents of design-time packages. It ’s important to
appreciate that what is design-time for you the programmer, is run‑
t ime from the IDE’s perspective. To p u t it another way, the tech‑
niques used in this article could potentially be refined to the point
where y o u could use design-time packages and components wi th in
your application,just as if they were fu l ly fledged runtime packages.
Thope y o u won’ t do that because, for one t h i n g that would be rather
naughty and - more importantly ‐ I might get the blame! Rather, I
hope that this article w i l l giveyou some ideas for w r i t i n g new and
exc i t ing Delphi/C++Bui lder add-ins of y o u r own and ‐ who knows
‐ maybe even a replacement IDE! a

DaveJewell is afreelanceconsultant, programmer,and technicalauthor
specialising in low-levelsystemsprogrammingunder Windows and
DOS. He is the author of ‘InstantDelphi’publishedby Wrox Press. You
can contactDaveasdjewell@cix.compulink.co.uk. SEMEAO NL IN E)
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The value of
embedded

development
Embedded operating systems promise a rich seam for development. But

where exactly is Microsoft goingwi th Windows CEand NT Embedded?

he use of embedded operating systems is almost as old as the use
of compu te r controlled equipment yet it is on l y in the last four

years that wehavebegun to see aconsumerist approach to embedded
devices. The traditional embedded device is something l ikea tele‑
phony switch that would contain a complete copy of an operating sys‑
tem rather than the cut down versions that we see today. The use of
the term embedded was meant to indicate that you could no t directly
access the operat ing system: y o u needed to attach another device
usinga serial l ink or a network workstation.

Over the last few years wehave seenan explosion of devices us ing
embedded operating systems, and aswell as the telephony and man‑
ufacturingmarkets, wehave seen them enter the IT market. Typical
devices here are in the security market wi th the growth of hardware
firewalls that are beginning to replace many of the current software
firewall solutions. For this class of product, it is important that the
operatingsystemis lockedawayfrom any access other thana strictly
controlled set of applications using a secure connection.

Yet if you were to trawl through the press over the last year alone
you might be surprised at the amount of attention that is being paid to
the consumermarketand embeddedoperating systems.There are sev‑
eral vendors and groups involved in this field, which shows an
extremely healthymarketwitha lotof potential for developers andsoft‑
ware houses of allsizes. Unfortunately,a lotof healthy competition does
not indicate compatibility andthe challenge for developers is deciding
which of the vendors or consortia to back as the market takes off.

The relatively recent interest of Microsoft in this field, with Win‑
dows CEandNT Embedded,has raised the general levelof attention,
but some other companies from the traditional IT marketplace have
already donea lot of work.

PalmOS
At present, the leader of this market is 3Com wi th its Palm offerings
(formerly called PalmPilot). At the Windows CE Developer's Confer‑
ence in Denver this year, anumberof Microsoft peoplewere admitting,
openly, that 3Com had done to them as they had done to IBMdur ing
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lan Murphy gives an overview of the market.

the early PCoperatingsystem wars. 3Com set out to create a single ref‑
erence plat form and then built the operating system around it . They
made developer kits readily available and encouraged developers to
work wi th them. You simply need to go to http://www.palm.com and
download the SDK of your choice. Support for developers extends to
publ ic training courses written and supported by 3Com, although get‑
t ing places on these courses can bedifficult due to demand.

Microsoft has also conceded that the number of applications for
PalmOS far outstr ips those available for the Windows CE plat form (I
w i l l look at the primary reason for this later). The result is amarket
with an extremely largeamount of readily available software. To hear
Microsoft trashing thismarket in Denver by constantly repeatingthe
mantra that many of these were shareware utilities that didn’t really
addup to muchwas extremely amusing. It appears that Microsoft has
forgotten how often it haspurchased the rights to utilities in order to
incorporate them in its own software over the years.

Perhapsthe biggestdrawback for thePalmhasbeen that development
of the hardware platform has lagged behind that for CEdevices. Prod‑
ucts suchasthe CassiopeiaE-105withhigh-performancegraphics,32MB
RAM,andvideo andaudioplayback leavethe Palmlookinga littledated.
Yet there is an increasingnumberof games beingdevelopedfor thisplat‑
form and3Com isdeterminednotto allow itselfto bebulliedoutof amar‑
ket that it has done more than most to establish. A l l of this, however,
presupposes that peoplearemoreconcernedwith seeing the platformas
a grown-up’s Game Boy rather than as a business platform. When you
look at the Palmfamily from the latterperspective, it hasbeen accepted
by a large numberof corporate buyerswho see it as being ideal for busi‑
ness applications where a notebook would beoverkill.

EPOC
Another player in this market is Symbian with the EPOC operating
system.Keyplayers in this consortiumareMatsushita via Panasonic,
Ericsson, Motorola, Nokia, and Psion. Because of its make-up, Sym‑
bian is very telephony focused. And as the key to the success of these
devices is the ‘useanywhere’ argument, combining the telephony and
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data in a single devicesimplifies thewhole scenario, for boththe user
andthedeveloper. Dur ingthe designphasefor EPOCa lot of attention
was paid to the issueof platformcompatibility. Whenever you have a
range of different vendors developing their own hardware and us ing
their preferred chipsets, you need to build an infrastructure to sepa‑
rate the application layer from the hardware.

Compare this to 3Com achieving its success by havinga single ref‑
erence platformandyou can see the problems facingSymbian.As a
result of careful planning, the operating system ships on classes of
devices irrespective of the vendor of the device. At this level, the code
is binary compatible across the board. The only time youwi l l need to
look at makingchanges is when youmove, for example, from a Smart
Phoneto aCommunicator. Eachclass has itsownparticular user inter‑
face components to support devices such as the screen. In this case,
you would need to make changes to your code but you would then be
able, once again, to enjoy code compatibility acrossdifferent vendors.

There is litt ledoubt that beingseenasthe key telephony solution
is likely to enhance the appeal of EPOCand recently there havebeen
several deals struck wi th telephony vendors in the Far East, such as
Japan’s NTT. This particular deal ensures that EPOC wi l l have sup‑
port for the next generation of telephony services in Japan. Andwi th
EricssonandNokia leadingthe way with in Europeandthe USon the
issueof a single integrated telephony platform,EPOCdevelopers are
being presented w i th a huge market. Support for those developers,
just aswith 3Com, comes in the form of both freely available SDKs
andaccess to significant technical information.Courses are r u nona
regular basis and are often fu l ly bookedmonths in advance.

The significance of the telephony platform has been given a boost
with Microsoft announcing its support for mobile telephony systems
(both for Windows 2000 andNT Embedded) despite earlier ind icat ing
that it thought the telephonea nichemarket for embedded solutions.
This was further emphasised when Microsoft acquired UK software
house STNC and gained access to its experience and knowledge of
EPOC- it is an opportunity for Microsoft to extend itsmicrobrowser
to another platform.

Elate
TheTao Group,hasan embeddedoperating system calledElate,which
is carving out a different path from its competitors. Tao works very
closely wi th a number of OEMs, who create the reference platforms,
andchipsetvendors, who dotheportingof Elatewi th technical assis‑
tance from Tao. Yet instead of simply flooding chipset and platform
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vendors wi th another operating system, Tao have bui l t an operating
system that w i l l standalone aswell assit on top of all the major oper‑
ating systems, particularly Windows CE.

There are two key components for the Tao Group in achievingthis:
the Elate J-Engine and the Vi r tua l Processor environment. The J‑
Engine is fully PersonalJava-compliant and insteadof usingan inter‑
pre te r i t runs code natively, massively improv ing per formance.
Whether you l ike or dislike Java, it is here to stay and increasingly
educationalestablishments areusing it asa replacement for other lan‑
guages in their computer science andsoftware development courses.
The Vir tual Processor environment means that people who prefer to
useCor C++ can compile their code to the VP assembly languageand
it wi l l then r unon any implementation of Elate.

Tao is marketingElate for devices such as set-top boxes and digital
televisions.However, it sees the needfor digital camerasandothermore
common consumer electronic devices, such asCD players and Mini‑
Discs,to usean embeddedoperatingsystem.Combine thiswi th the abil‑
i t y to pu t Elate on top of Windows CE and then run the same Java
application on every device and potentially you havea ki l ler environ‑
ment.Tao’s cleanroomimplementationof ahigh-speedJava enginegives
them an edgecompared to mostother Sun-basedimplementations.With
a sub-2MB footprint, this provides size andspeed in the same package.

At present, Elatehasal l of i ts key resourcesworkingwi th vendors
to provide a rangeof devices for themarket,although it is alreadyrun‑
n i ng tra in ing courses at its premises near Reading, USA, and Asia.
SDK availability wi l l beannounced in the near future and it is hoped
that Tao w i l l follow the lead of Symbianand 3Com by allowing free
downloads of the SDK.

Windows NT Embedded
This final ly brings us to Microsoft, which is shipping two different
embedded solutions: NT Embedded (NT /E ) and Windows CE.

Windows NT Embedded hasa total ly di fferent approach. I t is
designedto allow you to create a highly optimised, single-application
Windows NT 4.0 Server platform.When you install Windows NT, you
often get a large number of components that are not required and
which, in some cases, may actual ly prov ide other people w i th the
opportuni ty to breach your security.

Microsoft has produced an SDK and a graphical platform builder
(based on technology licensed from VenturCom) that does a valida‑
t ion check before attemptingto buildyour platform.This is extremely
important due to the way that Windows NT interdependencies oper‑
ate. Unfortunately, this same technology has yet to filter through to
the Windows CEplatform builder, although it is to behoped that by
the time version 4appears Microsoftw i l l implement i t .Three key fea‑
tures of NT Embeddedare that the operating system can be reduced
to a footprint of around 14MB, it doesn’t needa pagingfile on the boot
device, and the operating systemcan be installed and r u n from a CD.
This last point w i l l catch the attention of corporate IT departments
because it offers an excitingpossibility to protect yourselffrom virus
attacks at the operating system level.

There are three key areas for NT Embedded in its early adoption.
The first is in the networkfirewall space.With the potential to remove
unwanted components, it w i l l provide OEMs w i t h an interest ing
proposition. This is a perfect example of where the abil i ty to r u n the
operating systemfroma CDis of great interest.As mentioned,a read‑
only operating system cannot be modified and is therefore ideal for
this purpose. The secondarea is l ikely to be in the telephony market,
although this may really have to wait unti l theWindows 2000 version
ships w i th the newbuilt-in IP extensions. The th i rd is inside vertical
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market applications, such as the one designed by Radiant Systems
(see A point of sales example).

What wil l notbepermitted,say the NT Embeddedteam in Seattle, is
corporate IT teams using NT Embedded to assist in the lock down of
servers. Even if you don’t actually strip anything out of the operating
system, the simple ability to run from a CDis very attractive. Consider
aserver s i t t ing in a remote user area or even a server exposed to a pub‑
lic interface; security is anightmare.Here isan opportunity to minimise
exposure and Microsoft is saying that you would be in breach of your

licence if you usedNT Embedded in this way. Even if you make a build
that doesn’t contain certain unwanted components, you would sti l l be
unable to deploy it becauseof the way the licence is worded. However,at
a press briefing at EuroTech Ed in Amsterdam, PaulMaritz statedpub‑
l icly that hebelievedthis policy was wrongand that Microsoftwould not
impose any restrictions. It is to behoped that he is right.

Unl ike a l l the o the r operat ing sys tems I have men t i oned , NT
Embedded is not a mult ip le chipset offering. It w i l l be restricted to
the x86 platform only and there is not even a projected date for the

A point of sales example
An exampleof a vertical systems vendor is Radiant Systems, based

inAtlanta, USA.Theyaddress several vertical markets such as fast food,
service stations, and leisure and entertainment sites such as cinemas.
Each of these markets has a common feature: point of sales (POS) sys‑
tems. These systems are generally highly proprietary environments that
lock retailers into a single-vendor solution (even OS/2 based POS sys‑
tems include vendor specific code). Change any one component and you
often have to change everything.

|f Radiant Systems was going to be able to build applications for its
vertical marketcustomers, the first thing it needed to do was develop an
architecture for its p r o d u c t s .That architecture had to integrate with the
chosen development platform, Windows CE, and as early adopters of this
platform they found themselves writing a lot of code to provide services
and functionality that were missing.

For one solution (service stations), as well as building its own net‑
work infrastructure Radiant had to incorporate a key partner,Tokheim,
which manufactures fuel dispensers. As they were dealing with haz‑
ardous materials, they needed to have more thana simple level of con‑
trol; they needed to be able to alert people to any dangerous condition
and providefull support o fstandards for hazardous mater ia ls .They also
had to interfaceto point of sale systems and highly specialised, propri‑
etary credit card transaction systems. This last point meant that any new
device that they supplied to a retailer could work with older systems,
allowing a gradual upgrade of the entire POS environment.

In doing this, they discovered that they had to extend the Windows
CE operating system and provide a complete set of APIs to interface
with the proprietary systems. At the same time, they took the decision
to open up their architecture to other companies who were involved in
providing POS equipment and software solutions and register their
patentsonthe a rch i tec tu re .This lastarea i ssomething that UKsoftware
houses are particularly slow at identifying. As a result, it often means
that they prove a technology yet fail to reap the benefits f u l l y .The Tao
Group takes a very similar approach to its development of products and
this has proven very profitable for them.

The service station system uses Windows CEto control all the petrol
pumps, the POSterminals, and any other system that is required. It pro‑
vides a remote management capability and is designed to take advan‑
tage of some petroleum industry initiatives should they beadopted. At
the heartof the system is aWindows CE-based server although i t i s likely
that a computer running NT Embedded Server will soon replace it. Radi‑
ant writes its software for the CEplatform and then ensures that it will
run on NT Embedded.

When you t a l kto Radiantabout i tsarchitecture, it is keen to point out
how much was already there inside Windows CE. Working with spe‑
cialised hardware devices where the timing was critical turned out to be
easy because Windows CEwas able to handle critical timings where the
window was less than acouple o fm i l l i seconds .This contrasts tothe crit‑
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icism often levelled at Microsoft from some of the RTOS (Real-time
Operating System) vendors.The communication and networking com‑
ponents were also morethan adequate for Radiant's needs and although
the security layer is thin, there is SSL support.

One important thing that has worked for Radiant,and which is often
overlooked, is how the platforms and applications were initially tar‑
geted. Radiant decided that it would concentrate on making all the
applications run under WindowsCE. This means that when it makes
the move to an NT Embedded Server running each store, it will not
have to make any changes to i ts code, other than to recompile for the
change in processor. Jimmy Fortuna of Radiant Systems believes that
this particular piece of planning has given Radiant a significant head
start over i ts rivals and has allowed them to develop effectively for
Windows CE. Fortuna also makes an important point about the advan‑
tage of embedded systems compared to developing for more flexible
PC platforms:

‘Another benefit is that it actually reduces cost to create the device
as an embedded server appliance as opposed to PCs. The costs are not
just in terms of acquisition but in terms of ownership over time. If you
think about a PC, it's probably one of the most volatile consumer goods
in terms of form factor and features of just about anything on the mar‑
ket. So, let’s say that you wanted to securely mount a PC product in a
wall or a ceiling at a convenience store, you'd havea really hard time
doing that just from a mechanical and architectural standpoint if the
shape and size of that device was changing every six months. Because
you can secure the dimensions of the device by embedding it and mak‑
ing it a vertical market appliance, you can guarantee what the form fac‑
tor will be for several years at a time. Meaning that the installation and
service of the productwill be consistent for a very long lifecycle. So there
are a lot of benefits that come along.’

For those building consumer-based applications, their primary market
appears to beappealing to the early adopters and the toy collectors. Typi‑
cal of this category are the video players that currently have a very limited
market and are generally only used to show off a particular device such as
the Cassiopeia. Those that are producing a p p l i c a t i o n sthat will runo nawide
range ofdevices are often solutions lookingf o ramarket. There are now sev‑
eral companies offering mapping systems but, having played with some of
these, the convenience is often outweighed bytheir impracticality.

This problem is exacerbated bythe different platforms that are in use.
An application that is developed for the HPC platform may be totally
irrelevant when put onto a PDA. Yet even this gap is closing with the
march of technology. Look at some of the advanced voice systems in the
market today and wealready havethe processing poweron PDAs to run
these applications.Weare within a small amount of the required memory
with the E-105already boasting 32MB and several HPC devices likely to
ship with a potential6 4M Bb yC h r i s t m a s .The only drawback i sthe stor‑
age, but IBM has launched a 340 MB hard drive for the HPC platform...
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Windows 2000 version.This is unfortunate because the incorpora‑
t ion of the rout ingelements inside Windows 2000 Advanced Server
offers another opportunity for OEMs and some corporate IT depart‑
ments to build specialist servers that could combine firewall and
rout ing capabilities for far less money thana traditional solution
would cost.

What isn’t clear yet is how Microsoft intends to train developers
to take advantage of NT Embedded. No plans have been announced
for courses under the MicrosoftOfficial Curriculum banner and no
details have beenannounced of an update to the Windows Operating
SystemsArchitecture course toaccommodate NT Embedded. Despite
the capabilities of the platform builder in syntax checkingand build
val idat ion, a s ignificant amount of really detailed Windows NT
knowledge is l ikely to be required. Without Microsoft support for the
development of t ra in ing courses, the take up of NT Embedded wil l
probably beseverely limited.

Windows CE
Finally, we reach Microsoft WindowsCE, which has been around
for a l i t t le over four years. Yet only now is it reaching a posit ion
where it is being taken seriously by developers. By seriously I
mean as a platform fo r more than jus t b u i l d i n g a better micro
browser or port ing games to, in order to make it a PC-compatible
Game Boy platform. There is some serious work beingdone on the
Windows CE platform yet Microsoft has no t exactly been helping
its cause.

One of the biggest problems for CE developers has been
that of support ing different platforms. When Microsoft
started to designWindows CEthey created anoperating
system and an environment that could befair ly easily
portedto different processor families. What they did‑
n’t do was take into account the impactof the oper‑
at ing system, different processors, and the
compatibility of applications.

Take a look at the problems of Windows NT.
When it was launched, Microsoft talked long and
loud about the fact that it not only supported Intel, but that there
was support for a range of RISC processors. At the time, this
implied that Microsoft was really serious about playing in the mini‑
computer space by providingan operating systemthat would scale
appropriately. Unfortunately, developers soon realised that they
neededto recompile their applications fo r each chip set and this, in
turn, meant re-testing and revalidating their code. The result was
a dearth of applications for the RISC platforms, eventually result‑
i ng in just Dig i ta l staying in there w i th Intel.

When Windows CE launched there was a similar fanfare about
the wide range of devices, the potential for Windows CE, and most
of the emphasis was ona graphical d i a r y that would in tegrate
smoothly with the Microsoft corporate platforms. A l l of this was
true, but it appeared that no one had bothered to take into account
what hadhappened to Windows NT.The result has been a nightmare
for small developers who havehadto tie their fortunes to a particu‑
larprocessor fami ly unti l they have had the funds to ca r r y out a port
to another plat form. Some inside Microsoft,particularly the US,
would have you believe that it is as simple asjust recompil ingy o u r
code, but a n y developer knows that is never the case. As a result,
despite the number of CE devices that have been sold, there is a sig‑
nificant shortfall in the numberof applications that are available. It
isn’t that there is a lack of diversity in applications, it’s simply that
the cost of moving from platform to platform is a problem.

EXE  oc tobe r  1999

Consider the position of a corporate buyer who is faced with the
3Com solution where every application runs on every Palmdevice
and the Microsoft solution where there is no guaranteeof being
able to get the application for every Windows CE device. Commer‑
cially, this is ano brainer. You simply purchase from 3Com because
this provides a standard device, standard software, and a single
supportable solution. This becomes even more important i f , for
example,you are looking to develop an internal application for l i fe
insurance sales.

Fortunately,Microsoft has bowedto the inevitable pressure and
complaints about this and at the Windows CE Developer’s Confer‑
ence in Denver, it announced the Common Executable Format
(CEF) that wi l l allow you to compile once and r u n anywhere. This
works by compi l ing your code to an intermediate format that is
then interpreted when it is transferred to the target platform. The
cost of th is flexib i l i ty is in performance with Microsoft admit t ing
that applications tak ing advantage of the CEF w i l l r u n at on l y 80%
of a natively-compiled application. However,this may jus t encour‑
age a number of developers to t r y shipping thei r applications in
this new format and seeingif the performance is acceptable, before
c o m m i t t i n g themselves t o a complete p o r t .

As another inhibitor for the developer community, Microsoft
decided that rather than supply the SDK free to those who wanted
to develop solutions fo r Windows CE and simply charge for the

licences, it would provide a developer’s package.
The pr ice you pay fo r this package w i l l v a r y

between distributors because they purchasea
basic package from Microsoft and are expected
to add their own customisation by way of device
d r i ve r s , suppo r t , t r a i n i ng , and other value‑

added services. As a result, Microsoft refuses to
talk publ ic ly about what an entry-level package

would cost, constantly re fe r r i ng a n y enquir ies to a
channel partner. This is extremely unhe lp fu l f o r small

developers who m a y be prepared to learn as they go bu t get
penalisedby distributors adding thei r own services to the cost of
development. This is very different to other platforms where you
can purchase a development language and start programming for
DOS, Windows, or NT.

As Windows CEhas developed, the qual i ty of the documentation
has suffered, although this is par t of acommon dumbing down of
the technical documentation acrossal lMicrosoft platforms and not
just for Windows CE. Couple this wi th the fact that four years on
and Microsoft hasst i l l to launch its own tra in ing materials for Win‑
dows CE and this sends the w r o n g message about Windows CE. In
fact, some eight weeks after promisingto arrange for t ra in ing mate‑
rials from one of Microsoft’s par tners to be shipped to me, I have
st i l l to see anything at all.

A typical example of the software’s fa i l u re is the p la t fo rm
builder that ships wi th Windows CE.When you use this productto
decide on the components that you want to include, there is no val‑
idation checking. As a result, you can spenda significant amount
of time work ing w i th the platform builder and in the end you can
get a nicely compiled and total ly useless piece of code. Compare
this w i t h even simple language development tools that do syntax
checking and you realise that Microsoft needs to invest a signifi‑
cant amount of money in this tool. More importantly, simply com‑
pare this with the graphical platform builder tool that ships with
NT Embedded and you see the lack of foresight that is currently
afflict ing the Windows CE programme.
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To balance this cr i t ic ism, it should benotedthat those development
shops that have invested in Windows CE are beginning to see signifi‑
cant returns on their investment. Most of these companies are in ver‑
tical markets where the r e t u r n is worth the high level of investment.

Complete domination
At the endof the day, the embeddedmarket is developing in such a way
that i t is unl ikely that any one operat ing sys tem is going to be able to
dominate it completely. Eachof the operatingsystems featured has sig‑
nificant strengths and weaknesses aswell as specialist markets in
which it is likely to dominate. Fordevelopers, this isa realnight‑
marebecause you haveto decidewhere you aregoing to risk
your timeandeffort in the hopeof finding that kil ler appli‑
cation that wil l enable you to sell ou t to a large software
house and retire. For the time being, I would suggest
that you decide what market is important to you.

If you are interested in developing an applica‑
tion that wi l l give you the best chance of an early
r e t u r n on you r investment, then you should seri‑
ously consider the 3Com platform. There is a download‑
able SDK, a huge user base, and a large number o f co rpo ra te
customers using it for bespoke application development.

If telecommunications is your speciality, then you must choose
EPOC. It wi l l dominate that market,although theacquisition of STNC
by Microsoft shows that it is keen to make up lost ground. However,
it is inconceivable that the Symbian commun i t y would abandon
EPOC just to embrace a Microsoft approach.

ding Prolog too l s provides all you
contained graphical5 ae ae or

onents to add to your C++, Delphi,: ee

Oener modules , clue
* ProWeb Server - f o r exploiting the
© IntelligenceServer- to deliverintelligent c

i erful data segs bis i t y
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NT Embedded needs to produce solutions and Microsoft needs to
clarify its position before developers can take this seriously. There
wi l l also need to bea considerable amoun t of training development
undertaken byMicrosoft if this is to take off.

Windows CE is to rn between the PDA ma r ke t , which is desper‑
ately trying to win back customers lost to 3Com, and providing the
HPC wi th the oppor tun i ty to beat the laptop as a business user’s

preferred device. The release of the CEF should make
th is an attractive propos i t i on , bu t the cost o f a
development p la t form is l i ke ly to keep small‑
and some medium-sized development shops out
of the market fo r a whi le to come. Ult imately,
this w i l l dominate a large p a r t of the market
but i t i s un l i ke ly that i t w i l l achieve the domi‑

nance of the PC operat ing sys tems division.
The Tao Group offers an interesting alternative to

al l of these because it wi l l already sit on top of Windows
CE and they are looking at por t ing it to s i ton Symbian. With

customers like Sony considering implementing Elate in a vast num‑
ber of itsconsumer electronics, this must bewatched carefully. Unfor‑
tunately, unt i l the SDK announcement is made, watch is really all we
can do for the time being. a

Tan Murphy is a freelancejournal is t and trainer because it means
getting lots of toys, access to some neat technology, andgives his ego
an outlet. When pressed, I an wi l l go out anddo consultancy. You can
contact him at ianmurphy@fleet-street.com.

Choose f r om three secure systems
They all allow you to control where, when
and how your software is used and allow
you to change the settings remotely by
means of unique secure passwords.
@Dinkey Dongle - The smallest
hardware key in the world and yet packed
with features.
@Unlock-I t - Ideal if you are distributing
via the Internet or CD-ROM but can be
usedwith any media. Can now be linked
to automatic credit card payment
facilities.
@CopyControl Floppy - |fyou
distribute on floppy disc this
award winning software‑
based system is just
what you need.
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What time of year...
Summer is we l l and t ru ly over, Christmas
arrangements are in ful l swing and we’re
all looking forward(?) to THAT day at the
end of the century. However, regardless
o fthe joys that are o nt h e i rway w estil l
need to write the programs that are
keeping our companies ticking.

Once again Contemporary pic brings y o u
the latest and best components on the
market today. Representing many of the
leading publishers, Contemporary
provides the UK market w i t h
components and tools to make the
programmers l i fe easier yet more
powerful; more productive y e t more
versatile.

With thousands of the components sold
these are not just gimmick pieces of
software, they are fo r real programmers
do ing real work. Most are available in full
evaluation f o r m from our f tp site
(ftp://ftp.contemporary.co.uk)and can be
unlocked in a matter of minutes. For all
the latest information, patches,
technical data don’t forget to visit our
web site http://www.contemporary.co.uk
or why not check our reseller partners,
Grey Matter, Highlander, QBS or
Software Paradise.

And fina l ly f o r those who haven’t go t
access to the web or donit want to
download we have a CD wi th the
evaluations on, jus t drop us an email at
sales@contemporary.co.uk or call on
01392 262626

Contemporary  Component  News
is  publ ished by Contemporary p ic ,

Te c h n o l o g y C e n t r e , Bradninch C o u r t ,
C a s t l e St reet , Exeter EX4 3PL

Te lephone 0 1 3 9 2 262626
Fax 01392 262617

E m a i l sales@contemporary.co.uk
w w w. c o n t e m p o r a r y. c o . u k
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“Tab contro l of
choice”

Tab Pro contains the most
flexible tab control available.
Named "the tab control of choice"

: i n a national review and used by
? developers around the world, Tab

Pro is the easiest and quickest way
: to enhance your application's

appearance
using a tab
metaphor.
Whether
taking
advantage of
its seven
pre-defined

: appearance styles or dynamically
i changing the tab's appearance in
i response to your user, Tab Pro
? gives you the most comprehensive

tab feature set to customise any
application.

B E C U B E D

Use t h e fu l l
colour range on
y o u r controls

Since Windows 3.1 we've been
stuck in a 16 or 256 colour world
while most computers n o w come
from the factory supporting 24bit
colour or better. The lowest
common denominator isn't 256
colour anymore. Introducing

; Hi Color

C e e e e e r e e c s e s e s s e s e s e e s e o s e c e e s

News
1 9 9 9

Just released, version 3
contains yet more features
including: -

e Bind the Tab Pro controls to
ActiveX Data Objects (ADO)
2.x using OLE DB technology
(st i l l supports data binding to
Data Access Objects (DAO)
and Remote Data Objects
(RDO)]

e Implements apartment-model
threading

e Design time support for
setting pictures, plus metafile
support

e Many colour properties
default to system colours

e Tab ActiveX control provides
optimised intelligent
scanning and loading of
child controls

Havea look at the website for
the full feature list or why not try
it? Download the evaluation or
request an evaluation CD today. @

Or ereeeereereererr err ere ee
Finally, a tool package that

makes full use of the expanded
colour capabilities of todays
machines. No more flat, one colour
controls. This package is perfect for
use across the Internet or any 32bit
visual programming environment.
Package includes, Panel/Frame,
Multi-Column Label,Option
button, Checkbox, Command
Button, State Button, and Group
Button all in glorious multi colour.
Written using ATL3.0 - which
means no MFC file overhead and
no external supporting DLL's.

01392 262626
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Sax Basic
Engine 6

Engine component and your
application instantly joins the
ranks of Word and Excel.

Now in the NEW v6 ‑
"IntelliSense" features, similar to
those found in the Visual Basic 6
editor. Sax Basic Engine6 adds
usability features that make your
application look great and
increase user productivity:

e Hover Evaluation
e Auto Completion
e Parameter Info
e Most recent used list
e Taskbar Icon. @

L E A D T O O L S

LeadTools 11
incorporates

_toolkit f o r
handl ing Vector
Graphics

With LEADTOOLS Vector
: Imaging Suite, you get support for

2-D and 3-D vector imaging to
load, view, modify and save vector
files to memory/disk in native

? vector format. Giving you
: everything from, support for

Image Processing (Transforms,
: Filters, Drawing, Region of

Interest), Scanning, Colour
; Conversion, Display, Special
: Effects (choose from more than

2000 effects), Compression, Image
Format (import/export), Printing,
Internet/intranet imaging,
Database imaging, Imaging
Common Dialogs, and Screen

: Capture, PLUS allows you to add
vector format support to your

; application, LEADTOOLS Imaging
: toolkit great. Vector formats

supported include DXF (2D and
3D), EMF and WMF.

With LEADTOOLS' vector
support, 3D images can be rotated
along the 3 standard axis, and
painted using different
illumination models. Drawings
can be attached to a window for
dynamic viewing. Viewing
perspectives can be changed at
runtime. Optimised drawing code
can use OpenGL, DirectX or GDI
functions. Includes 2D and 3D
engine with camera, shades,
lighting, resize, rotate, enumerate,
select object and more. Vector
images can be scaled from 1‑
1000%. With LEADTOOLS, vector
images can also be converted and
saved as any of the over 60 raster
file formats supported by
LEADTOOLS.
LEADTOOLS Vector Imaging
Suite supports the 32-bit
development environment, and
ships with sample source code for
Visual Basic, C/C++, Visual C++
(MFC), C++ Builder, Visual J++,
Visual FoxPro, Access, Delphi,
and VB and Java script. And
support for Visual Studio 6.0
database connectivity (Oracle,
SQL, OLE DB, ODBC, and JET) @

S H E R I D A N  S O F T W A R E

Sheridan
ToolSuite

Bemore productive with
Sheridan ToolSuite. Combining
VBAssistant (15 productivity
tools) with CodeAssistant
(Repetitive DataBase code
generation) gives you the
programmer utilities that wi l l
make life easier and more
productive.

e Accelerator Key Assistant
e Clipborad History Assistant
e Code Assistant
e Comment Assistant
e Common Dialog Wizard
e Control alighnment Assistant
e Control Array Assistant
e Tab Order Assistant
e Data Binding Assistant 4
e Project Control View ;
e Property Tips i
e Resource Assistant
e@WorkSpace Assistant
e Zoom Assistant

And with CodeAssistant you
write templates (over 100 are
provided) that make writing
repetitive database codea thing of
the past. Find more details on our
web site:
http://www.contemporary.co.uk &=
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True DBGrid Pro 6.0 is APEX's
newest and most feature-rich grid
control ever developed for Visual
Studio. With nearly 300
properties, methods, and events,
True DBGrid Pro 6.0 provides
developers the flexibility and
robustness needed to create
user-friendly, Internet/intranet
enabled, database applications
faster and more cost-effectively
than ever before. Some of the n e w
features include:

e Auto Sizing
e Enhanced printing

capabilities
e Outlook Grouping
e Animation
e BatchUpdate
e And much much more !! @

BITS PERSECOND

Graphing fo r
_winners
i Introducing the new and

improved Graphics Server 6.0

: The industry standard for
: integrating graphs into analytical
: applications. Used by the best
: developers in the industry
: Graphics Server is the easiest way
: to add sophisticated graphing
? support to your Windows,
i Windows NT and Windows 95/98
: applications. Because it is built to
: support even the most high-end,

mission-critical applications,
i Graphics Server offers much more
:? than other graphing software ‑
i multiple platforms, multiple
: hosts, multiple interfaces, the
? most extensive range of graphs,
i charts and statistical functions
i available, and much more.

: Using the Graphics Server OCX,
: you can bind your graphs directly
: to any database using DAO and ‑
: now in version 6.0 - ADO. Once a
: connection is made, it becomes
i fully data-aware anautomatically

updates itself each time the bound
database is changed or modified.

: The advanced data features let
: you chart up to 128,000 dynamic
: data points in a single graph; add
; curve-fitting, error bars, and trend

lines to all log and linear graph
: variants; and even plot incoming
? data in real time.

: Internet graphic solution
: Graphics Server 6.0 adds client‑

side and server-side graphing

262626

straight to your web pages. Add
interactive graphs to the
numerical data you are putting
into your web pages- easily and
simply. Use the ActiveX control
for client-side control with
Microsoft Internet Explorer, or use
the server-side capabilities to add
100% browser independence
covering Netscape and Microsoft
browsers on Windows, Mac
and Unix.

Component Architecture
Graphics Server comprises the
following components:
e ActiveX (32-bit)
e DLL with function-based API

(16/32-bit)
e Microsoft Visual C++ class

library (16/32-bit)
e Borland OWL C++ class library

(16/32-bit)
e VCL for Borland's Delphi

(16/32-bit)
e OCX (16-bit) VBX (16-bit)
@Microsoft FoxPro FLL (16/32-bit)

Graphics Server 6.0 Features
Client & server side web
charting

e ASP support
e Over 15Chart types, including

3D rotating charts
e Programming API for direct DLL

access
e Improved data precision
e "Hot Graphing" - click on a

graph data set to view the full
data series

e Support for enhanced meta files
e Improved printing
e Improved architecture for MTS

integration
e Design time control &

ora
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VIDEOSOFT

VSSpell
Contemporary announces
VSSPELL 6.0; Includes 400%
Increase to Dictionary, No External
Dependencies.
When you send your app out into
the world, it has to be prepared for
the worst. Add spell checking and
thesaurus functionality to any
Windows application without
writing a single line of code.
The all-new VideoSoft VSSPELL
6.0 makes it even easier, with as‑
you-type spell checking for regular
text boxes and RTF controls, a
massive 250,000+ word standard
American English dictionary, and
much more.

VS Forum
Looking f o r a too l to
he lp foster a
communi ty on y o u r
Web si te?
Would a discussion forum allowing
user-to-user interaction improve
your company's technical support?
With VideoSoft VSFORUM, you
can add agroup discussion forum
to your Web site with little more
than one line of HTML code!

e Fast, Easy Installation
e Full Customisation
@Moderated or Unmoderated

Forums
e Remote Forum Administration

Capability

e Public or Private Forums

e LinearView? Threaded? Now
Your ForumVisitors CanDecide!

e E-mail Notification of New
Message Postings

e Message Attachment Support
e Security and Scalability
@Scalable Data Storage

Scaling up your discussion forum
is fast and easy with VSFORUM: a
few mouse clicks are all it takes to
migrate anexisting forum from an
Access database to SQL Server.

[
|

|

NAME

JOB TITLE

COMPANY

ADDRESS

TELEPHONE

FA X

POST CODE

FAXBACK
If you would like further information on products in this newsletter,then please provide your
details below and fax back to Contemporary on 01392 262617

In addition to the products covered in
this newsletter, Contemporary plc deals
with a wide variety of software
d e v e l o p m e n t tools. Call u s for details, o r
tick below to find out more about any
product in this newsletter.
Please send me m o r e details on:
©)Apex True DB Grid Pro 6.0
© Be Cubed Hi Color
OCBits Per Second Graphics Server 6.0
© FarPoint Tab Pro 3.0
© Lead Tools 11
0 Sax Basic Engine 6.0
0 Sheridan ToolSuite
OCVideosoft VS Spell 6.0
© Videosoft VS Forum

EMAIL © Please send me a
FREE SAMPLER CD-ROM

www.con tempo ra ry. co .uk 01392  262626 Emai l : s a l e s @ c o n t e m p o r a c o . u k



The worth of one smile
Francis Glassborow suggests the Cheshire Cat idiom be used as the default

mechanism for implementing a type during design and development.

0: comment that is often made about programming languages is
the degree to which they allow the programmer to hide informa‑

tion. I mean really hide, no t just restrict access. Failure to hide infor‑
mation can result in massive and costly rebuilds.

One fundamental requirement for information hid ing is that the
relevant items must beable to be placed in a separatefile. If it a l l has
to gointo the same file, then anyonewho has access to the file can read
i t . The two m a i n motives for h i d i n g information are commercial
secrecy and reducing dependencies that can result in large-scale
recompilation of the source code.

A m o n g the most w i d e l y used languages today, Java makes it
extremely difficult to hide information. A l l the details of a class have
to be out there, visible for all to see. Even worse, for those that want
to keep details of their code secret for commercial reasons, Java byte‑
code can always bereversed intosource code. If you want commercial
secrecy, then conventional Java compiled to bytecode wil l not provide
i t . On the other hand compil ing y o u r Java to native machine code
destroys one of its great advantages: i ts machine independence.

Howwell does Java fare as regards loweringthe frequency of recom‑
pilations?Theobjectmodelmeansthat alluser-definedtypes (as opposed
to fundamental types) are handled through references, sochanges to a
class do not force large-scale recompilation. In C and C++, changes i n a
file force recompilationof al lfiles that includeit.The ideabehindheader
files was to l imi tdependencies betweendifferent files of implementation
code. However,C++ code that is going to create a class instancemust see
the class definition. The rules of the language require that al l the mem‑
ber declarations must becontained in a single class definition.

You might wonder why this is the case. All that the compiler actu‑
ally needs to know abouta class to use it is its public interfaceand the
amount of storage required for the instance data. Surely, it would not
have beendifficult to specify that a class definition couldbere-opened
to add private member functions? If you thinka little,you may suspect
that sucha faci l i ty would notwork aswell asone m i g h t hope. Re-open‑
ing the definition once m i g h t work, but the idea is too proneto abuse.

I suspect the reason that not much thought was given to ways to
hide pr ivate data and functions was because most experts knew they
could already do it by u s i n g an id iom that has m a n y names. Most
recently, it has beencalled the compiler firewall idiom, though before
that it has beencalled, among other things, the ‘Cheshire Cat’ idiom.

An example
Experienced readers w i l l be well famil iar wi th the idiom, but I think
it is impor tan t enough that every programmer should know it and
understand i ts use. Indeed, I would go further and suggest that it
should be the default mechanism for implementing a type d u r i n g
design and development. Let me illustrate the idea with a very simple
class. A Rainbow is a type that represents the colours of the rainbow.
It provides a very simple set of properties. Instanceshave nine states
(infrared, red, orange, ... ultra-violet). You can get the next colour or
the previous one. We define infrared to be its own predecessor and
ultra-violet to beits own successor. The basic public interface wil l be:
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c l a s s Rainbow {
p u b l i c :

enum s t a t e s { u n k n o w n , i n f r a r e d , r e d , o r a n g e ,
y e l l o w , g r e e n , b l u e , i n d i g o , v i o l e t , u l t r a _ v i o l e t } ;

R a i n b o w ( s t a t e s = u n k n o w n ) ;
Ra inbow(Ra inbow c o n s t & ) ;

~ R a i n b o w ( )  ;

Rainbow & o p e r a t o r = (Ra inbow c o n s t & ) ;

Rainbow p r e d e c e s s o r ();

Rainbow successor() ;
s t a t e s c u r r e n t ( ) ;

v o i d r e p l a c e (states) ;
private: // wha t s h o u l d go h e r e ?
yi
Note that I have included the four items that the compiler can some‑
times generate for you. I think it is good programming discipline to
write those in even if y o u then comment them out. You should beable
to get y o u r text editor to generate them for you from the class name,
so it doesn’t take up much of your time.

It is worth investing time to get the public interface correct and
complete. By doing so y o u w i l l ensure that other code that uses
instances of R a i n b o w w i l l not be constantly recompiled because of
changes you are making to Rainbow.

Before I tackle the only statement needed in the private interface
Ishouldremindyou that once a type has beendeclared (as opposed to
defined) you can use references and pointers to i t . Before defining
class Ra inbow I must add a declaration of R a i n b o w _ i :
s t r u c t Rainbow_i;
In the private part of Ra inbowI place:
Rainbow_i * s m i l e ;

That is it.That is all theusersof Rainbowneed.As longas I havedone
a goodjob atprovidinga complete andcorrect public interfacemy users
wi l l notbe disturbed by any tweaking I dowithin my implementation.

Next, let u s look a t R a i n b o w _ i . Note that on ly one other file ever
sees this because only R a i n b o w . c p p needs t o know anything about
Ra inbow_ i .
# inc lude "Rainbow.h"
typedef Rainbow::states c o l o u r ;

s t r u c t Rainbow_i {
c o l o u r d a t a ;
R a i n b o w _ i ( c o l o u r v a l u e = R a i n b o w : : u n k n o w n ) : d a t a ( v a l u e ) { } ;

c o l o u r p r e d e c e s s o r ()} {
r e t u r n ( d a t a < R a i n b o w : : r e d ) ? d a t a : d a t a - 1 ; }

c o l o u r successor() {
r e t u r n ( d a t a > R a i n b o w : : v i o l e t ) ? d a t a : d a t a t l ; }

ye
Note the t y p e d e f at file-scope. This is just a convenience so that I
do not continual ly have to wri te R a i n b o w : : s t a t e s . I do not want
to pollute my global namespace w i t h enuns in header files, though
I m igh t pu t them at namespace scope. This use of t y p e d e f allows
me to control namespace pol lut ion while no t hav ing to use overly
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long identifiers in contexts where shorter
forms make sense.

The Rainbow_i isa s t r u c t because i t is
only intendedfor use by Rainbow and using
a friend declaration seemsa little over the
top for this. Note that I am not even going to
ship this code to users of my Rainbow type.

And n o w we are ready to implement
Rainbow. Remember that users wi l l only get the compiled code
because they have no need to see the implementation file.
#include "Rainbow_i.h"
Rainbow: :Ra inbow(s ta tes v a l u e ) : s m i l e ( n e w Ra inbow_ i ( va l ue ) ) { }
Rainbow: :Ra inbow(Ra inbow c o n s t & r ) : s m i l e (

new Ra inbow_ i ( ( r. sm i le ) - > d a t a ) ) { }
Rainbow: : ~ R a i n b o w ( ) { d e l e t e s m i l e }
Rainbow & Rainbow: : o p e r a t o r ( R a i n b o w c o n s t & r ) {

( r . s m i l e ) - > d a t a ;smile->data =
r e t u r n  * t h i s ;

}
Rainbow Rainbow: : p r e d e c e s s o r ( ) {

r e t u r n smi le ->predecessor ( ) ; }
Rainbow Rainbow: : s u c c e s s o r ( ) { r e t u r n smile->successor() ;}
c o l o u r R a i n b o w : : c u r r e n t ( ) { r e t u r n s m i l e - > d a t a ; }
v o i d Rainbow: : r e p l a c e ( c o l o u r c ) { ( s m i l e - > d a t a ) = c ; }

I think that we can, if necessary, recovermost if notal l the cost of the
indirection through the pointer in the publicclass by inlining the code
in the implementation.If youstill needextra performance,youcancon‑
sider inliningthe implementationof Rainbowin thereleaseversion,but
at that stage you will have to expose the definition of Rainbow_i .

Once you get accustomed to this methodof developing classes you
wi l l begin to wonder why you ever did it otherwise. Perhaps the
answer is that for student code this is one more layer of complexity
and student projects do not normally take hours to rebuild. Unfortu‑
nately, the result is that too many have learnt the language but do not
know how to use it efficiently in a commercial environment.

Oneof the worst aspects of Java is its useasa languagefor introduc‑
ingprogramming. It encourages newcomers to expose their implemen‑
tations for all to see and to expect tools to separate out implementation
from interface. However, C++ provides the tools for such separation
though too many instructors ignore them. Good instructors can teach
programmingskillswithany language,butno languagecancompensate
for incompetenceand ignorance. I think it is time that industry started
demandingthat academia and training organisations dida betterjob.

Last month's problem
The following is the definition of amember function in a book by a
well-known author. The code is part of his implementation of a sim‑
ple str ing class. The class has two data members: p, which is a c h a r
* to handle a dynamic a r ray to hold the string, and l e n ,which holds
the current capacity of the str ing object. Readon:
s t r t y p e & s t r t y p e : : o p e r a t o r = ( s t r t y p e &ob) {

// see if more memory is needed
i f ( l e n > o b . l e n ) {

/ / need t o a l l o c a t e more memory

d e l e t e  [ ]  p ;
p = new c h a r [ o b . l e n ] ;

i £ ( 1 p )  {
c o u t < < " A l l o c a t i o n e r r o r \ n " ;
exit ( 1 ) ;

}

l e n = o b . l e n ;
s t r e p y ( p , o b . p ) ;
r e t u r n  * t h i s ;

}

It isdifficult to know where tostartwith this code. First note that the
type of the parameter is n o n - c o n s t so that you cannot assign c o n s t

qualified instances of s t r t y p e .

Thanks to the comments we mayjust notice that the test for need‑
i ngextra memory has been inverted.Let mebehonest,I thought that
just might be a typo whenI originally copied this code into a review
I was doing. However, note that the author calmly throws away the
contents of p without first checkingfor self-assignment. This is some‑
th ing that novices learnabout the first time they write anassignment
operator function. Next, the author uses n e w to grab some dynamic
memory. However,he seems to be blissfully unaware that new throws
anexception for allocation failure and hasdone sinceabout 1993(well,
the working design for C++ specified that it should).

In the case that there is anallocation failure, the program simply
displays a message and then closes the program down witha call to
e x i t ( ) . There is no attempt at providingany form of recovery,or pro‑
viding a gracefulclosure with the stack beingunwound.If I haveunre‑
leased resources elsewhere in my program, tough.

Then wehavea subtleefficiency problem: why use st r c p y ( ) ? Why
not use memmove ( ) ? Please note that many programmers miss this
opportunity to provide extra efficiency when copying. However you
should becarefulabout usingmemcpy () in case the item beingcopied
overlaps the destination.

A couple of these errors could beattributed to poor proofreading
pr io r to publication, but that excuse does no t apply to all of them. No
one who understands the rudiments of C++ could write that code, let
alone claim to bea master of C++.

This month's problem
Lookat the following pieceof C++ sourcecodeandconsider the poten‑
t ial problems with it .Do not stop when you find the first problem.
# inc lude <iostream>
s t r u c t  A  {

A ( ) { c o u t << "A cons t ruc ted" << e n d l ; }
~ A ( ) { c o u t < < " A d e s t r o y e d " < < e n d l ; }

ye
s t r u c t  B  :  p u b l i c  A  {

A ( i n t i = 0 ) : i _ m ( i ) { c o u t << "B cons t ruc ted" << e n d l ; }
~ A ( ) { c o u t << "B dest royed" << e n d l ; }
i n t i_m;

Ve
i n t m a i n ( ){

B  b 1 ( 1 ) ,

A &  a l
A& a2

b 2 ( 2 ) ;

b l ;
b2 ;

c o u t < < b l . i _ m < < e n d l ;
r e t u r n  0 ;

Associationof C/C++ Userssubscriptions:Basic£15, Ful l£25, and
Corporate£80. Fulltimestudentsgeta 50% discount of the membership
of their choice.Forfurther informationandapplicationforms see
http://www.accu.orgor write toFrancisGlassborow, 64Southfield
Road, Oxford, OX4 1PA, r i n g01865246490, or emaileditor@accu.org.
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A powerful,well-designed
Help system directly impacts

your company. Through
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costs, increased ease of use
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A Help system can even

make it easier for users to
put complicated features

to work ‐ to really use that
cool functionality where your
development team has devot‑
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5 SB U S I N E S S r e a s o n s t o
m o v e y o u r a p p l i c a t i o n s t o
t h e W e b w i t h S y b a s e t o o l s .
1 . E x p a n d y o u r m a r k e t .

Moving your applications to web based computing
gives thema new lease of life enabling access to them
from a wide range of next generation client devices
such as set top boxes, hand held computers and the
next generation of mobile phones.

2 .  I n t e g r a t e  w i t h  e a s e .
Green field sites are very rare in IT today three-tier
Web based applications are much easier to integrate
with legacy applications.

3 . T h i s i s p r o v e n t e c h n o l o g y
n o t v a p o u r w e a r e .
Three-tier Web based applications built with Sybase
technology are already in use at Deutche Bank,
Dresdener Bank and over 300 other companies.

4 . R e d u c e d t i m e t o m a r k e t =
i n c r e a s e d m a r k e t s h a r e .
Using the three-tier web based architecture,
application development can be completed in weeks
rather than years ‐ time to market for new products
can be significantly reduced.

5 . F r e e d o m a n d i n d e p e n d e n c e f o r
y o u a n d y o u r c u s t o m e r s .
Sybase technology is completely open and standards
compliant, there is no proprietary lock here. Your
customers are free to choose the database standard,
operating system and client access devices they like
best and still buy your application

F R E E B U S I N E S S B R I E F I N G
If you would like to learn more about this offering and to
hear what independent industry experts have to say about
the future of application development then come to one of
our independent executive briefings which will be given by
an Analyst from the Meta Group.

They will be held on 28 September, 14 October and
22 October in the Sybase city office near Liverpool Street
station in the heart of London.

To request a ticket send an e-mail to:
r o g e r @ c l a r i t y - d i s t r i b u t i o n . c o m

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

In J u n e , Sybase Enterprise Application Server
(EAServer)was awarded Best Application Server in the
Java Developer Journal Readers Choice Awards.

2 . D e v e l o p i n t h e l a n g u a g e o f y o u r c h o i c e .
EAStudio enables developers to work in the language of
their choice ‐ Java, JavaScript, HTML, PowerBuilder/
PowerScript or a combination of languages. Once
deployed to EAServer ‐ components developed in any
language are available across the enterprise.

3 . M u l t i p l e c o m p o n e n t m o d e l s s u p p o r t e d .
EAServer offers cross-client and cross-component
support for almost any type of distributed application
those based on CORBA, JavaBeans, Enterprise
JavaBeans, PowerBuilder, and COM components, as well
as C++ applications. EAServer provides a single point of
integration for heterogeneous back office systems
extending your customer's business to the Web.

4 .  N o n - i n t r u s i v e  t e c h n o l o g y .
Because of our commitment to openness and our
strengths in database connectivity and application
connectivity, Sybase technology enables your customers
to take business applications to the web without
affecting existing systems ‐ stored procedures, CICS,
SAP or MQ Series.

5 . D e v e l o p i n g p e r s o n a l s k i l l s .
Sybase offers developers a wide range of training and
consultancy services to transition current skills into the
skills you will need in the next few years as Web based
computing becomes the norm.

F R E E 3 0 D A Y T R A I L
To learn more about Sybase Enterprise Application Studio
and moving your application development to a three-tier
web based environment, e-mail your details to:
r o g e r @ c l a r i t y - d i s t r i b u t i o n . c o m

Or if you have an immediate requirement ‐ just ask for a
FREE 30 day trial copy of Sybase’s award winning
EA Studio with full support.
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Performance Data Helper
How is your application performing? Mark Smith uses the Performance

Data Helper l ibrary to get runtime characteristics.

| ia makes a fine Windows development tool, but because of the
number of specialised Windows APIs that Borland has n o t con‑

verted to Pascal,many usefulWindows features are hidden from view.
This is a pity, since the casual Delphi user o r the programmer who
does no t have a pressingneed to use a particular Windows AP I w i l l
often end up re-inventing things that Windows already does for you.
The JEDI (Joint Endeavour of Delphi Innovators,http://www.delphi‑
Jedi.org/) aims to convert the most useful API collections to Delphi ,
but progress seems to have stalled in recent months despite the pro‑
ject gaining wider publicity on the new Borland Community website
(http://community.borland.com). A case in po in t is the Performance
Monitor ingAPI, which has been around for a number of years with‑
out a Pascalconversion appearing. The PerformanceMonitor ingAPI
lets y o u retrieve performance information f rom y o u r Windows NT
and Windows 2000 systems in the same way asthe Performance Mon‑
i to r system tool. It is what I want to look at this month.

Runtime characteristics
The Performance Monitor ing API provides continuous information
about the runtime characteristics of your system. This information
relates to system-wide ‘things’ like the total system up-time, as well as
more transient ones l ike the number of threadsin a given process, or
even the amount of time an individual thread has been runn ing. The
underlying performance information is held in blobs of data stored in

t y p e
T P e r f C o u n t e r = c l a s s ( T C o l l e c t i o n I t e m )
p u b l i c

h C o u n t e r : C a r d i n a l ;
F o r m a t : DWord;
Name : S t r i n g ;

e n d ;

T P e r f Q u e r y = c l a s s ( T C o l l e c t i o n )
p u b l i c

Q u e r y : DWORD;
U s e r D a t a : DWORD;
f u n c t i o n AddCounter ( A N a m e : a n s i S t r i n g ;

A F o r m a t : DWORD)
d e s t r u c t o r D e s t r o y ; o v e r r i d e ;

e n d ;

:  T P e r f C o u n t e r ;

F U s e r D a t a : C a r d i n a l ;
F B r o w s e D l g D a t a : PDH_BROWSE_DLG_CONFIG_A;
FA c t i v e : boo lea :
F O u t P u t : T S t r i n g s ;
f u n c t i o n  G e t A c t i v e :  b o o l e a n ;
p r o c e d u r e S e t A c t i v e ( c o n s t V a l u e : b o o l e a n ) ;

p r o t e c t e d
f u n c t i o n N o w S t r : S t r i n g ;
p r o c e d u r e R e c o r d M s g ( M s g : s t r i n g ) ;

p u b l i c
p r o c e d u r e U p d a t e ;
p r o c e d u r e B r o w s e C o u n t e r s ;

p u b l i s h e d
p r o p e r t y O u t P u t
p r o p e r t y  A c t i v e
p r o p e r t y P e r f Q u e r y :

: T S t r i n g s r e a d F O u t P u t w r i t e F O u t P u t ;
: boo lean r e a d G e t A c t i v e w r i t e S e t A c t i v e ;

T P e r f Q u e r y r e a d F P e r f Q u e r y
w r i t e F P e r f Q u e r y ;

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

e n d ;

List ing 1-VCL declarations for PDH classes.
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the Registry under the HKEY_PREFORMANCE_DATA key. It is generally
more useful to use the PerformanceData Helper (PDH) l ibrary to get to
the information, since it packages it up much more conveniently. The
PDHl ib rary is documented in the Windows SDK,andthat’s where you'll
find the implementation in a dynamic l ink library called p d h . d 11 . The
PDHfunctionality is availableonly on NTandWindows2000 ‐ the equiv‑
alent funct ional i ty in Windows 95and 98 is more limited. I f the PDH
l ib rary is not installedon your PC, you can add it from the Win32 SDK.

The Performance Mon i to r ing API can tell you a lot about the per‑
formance of the system y o u r application is runn ing on, and (often
morerelevant!)how your own application is performing. Forexample,
you might want to display a graph to show an indication of CPU load
while y o u r application is engaged in a complex and long-runningtask.
Oneof my ownuses is to createa cut-down version of the Performance
Monitor system tool, which jus t shows the CPU load, page faults, and
working set for my applicationonly. This is a lot easier to use than Per‑
formance Monitor and since it can be embedded into the application,
it becomes very easy to measure performance ‘ i n the field’.

As always w i th the Windows API, producing a work ing Delphi
implementationof the Cheaderfiles is anecessary chore.Last month,
I tried to use Bob Swart’s C header file conversion uti l i ty, HeadConv
(http://www.drbob42.com), to convert some COM-based functions
without muchsuccess.This month, I ’mhappy to say that since the API

T y p e
_BrowseDlgConfig_A = r e c o r d

fl a g s : T P D H D l g F l a g s ;
hWndOwner: HWND;
szReserved: P C h a r ;
s z R e t u r n P a t h B u f f e r :  P C h a r ;
c c h R e t u r n P a t h L e n g t h : L o n g i n t ;
C a l l B a c k : COUNTERPATHCALLBACK;
d w C a l l B a c k A r g : L o n g i n t ;
C a l l B a c k S t a t u s : PDH_STATUS;
d w D e f a u l t D e t a i l L e v e l : L o n g I n t ;
s z D i a l o g B o x C a p t i o n : P C h a r ;

e n d { _ B r o w s e D l g C o n fi g _ A } ;
PDH_BROWSE_DLG_CONFIG_A = _ B r o w s e D l g C o n fi g _ A ;

f u n c t i o n PDHCal lBack l ( A r g : DWORD) : PDH_STATUS; s t d c a l l ;
v a r

T h e P e r f D a t a C o m p  :
b e g i n

ThePer fDa taComp : = T P e r f D a t a C o m p ( P o i n t e r ( A r g ) ) ;
PDHCheck (ThePer fDa taComp.FBrowseD lgDa ta .Ca l lBackS ta tus ) ;
ThePe r fDa taComp . P e r f Q u e r y . A d d C o u n t e r (

ThePer fDataComp .F B r o w s e D l g D a t a . s z R e t u r n P a t h B u f f e r,
PDH_FMT_DOUBLE);

TPe r fDa taComp ;

R e s u l t := ERROR_SUCCESS;
e n d ;

p r o c e d u r e T P e r f D a t a C o m p . B r o w s e C o u n t e r s ;
v a r

R e t u r n P a t h : s h o r t s t r i n g ;
b e g i n

S e t L e n g t h ( R e t u r n P a t h , 2 5 5 ) ;
F B r o w s e D l g D a t a . s z R e t u r n P a t h B u f f e r : = @ R e t u r n P a t h ;
F B r o w s e D l g D a t a . c c h R e t u r n P a t h L e n g t h : = 2 5 5 ;
F B r o w s e D l g D a t a . d w C a l l B a c k A r g : = I n t e g e r ( p o i n t e r ( s e l f ) ) ;
F B r o w s e D l g D a t a . p C a l l B a c k: = @PDHCal lBack1;
F B r o w s e D l g D a t a . fl a g s : = [ b H i d e D e t a i l B o x ,

b D i s a b l e M a c h i n e S e l e c t i o n ]  ;
F B r o w s e D l g D a t a . d w D e f a u l t D e t a i l L e v e l  : =  3 ;
FBrowseDlgData.hWndOwner := A p p l i c a t i o n . H a n d l e ;
FBrowseDlgData.szDialogBoxCapt ion := ' P i c k a c o u n t e r ' ;
PDHCheck ( P d h B r o w s e C o u n t e r s A (@FBrowseD lgDa ta ) ) ;

e n d ;

L i s t i ng 2- Browsing t h e P D H counters.
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in question doesn’t involveCOM, the conversionwent far better. Ihad
to dosomehandcodingandcross-referencingwith thedocumentation,
but overall it worked well. The sample program for this month (avail‑
able from EXEOnLine) contains the converted header file in a mod‑
ule called pdh .pas , combined with the contents o f another C header,
pdhmsg, which gives definitions of the return values of the functions.
It demonstrates the useof thePDHlibrary to buildan application that
monitors i t s own performance characteristics.

Since we’re using Delphi, the sample project provides an object‑
based wrapper around the raw API function calls. I’vedivided the
work among three classes: TPer fDataComp is a control that makes it
easy t o manage the process. I t holds aT P e r f Q u e r y object, which i s a
T C o l l e c t i o n descendent that holds a number o f TPe r fCoun t e r
objects. The declaration of these classes is shown in Listing 1.

Monitoring performance
The first step in monitoringthe performanceof your application is to
builda query,which is merelya holder for a groupof counters. You do
this by calling PdhopenQueryandstoring the handlethat the function
gives back as a v a r parameter. Note that al l calls to Pahxxx functions
returna status to indicate success or failure. This makes it easy to
build e r r o r checking into your calls to the API, since you can wrap
them ina call to anerror checking function. The procedure PDHCheck
in p d h . p a s does this, raisingan exception if a problemoccurs. It really
is worthwhile always making sure to call ppHCheck , as it is the only
way that the PDH l ibrary wil l indicate something has gone wrong.
Ignoringthe return valueand proceedingcan result in a nasty GPF.

Once you havea valid query handle, you need to addcounters to it.
You do this by calling PahAddcounter (either the ANSI or wide string
versions ~ I’veusedANSI, but the wide versions work just the same),
which returnsa counter handle.Youcancall pPahAddCoun te r repeatedly
to add handles for al l of the object counters you want to track, selecting
any counteravailable.Onceyou haveset up your performancecounters,
you need to get some performance information. You do this by calling
PdhCo l lec tQueryDa ta for your query, and then iterating through the
counters to get the performance data for each. Actually obtaining the
performance informationseemsa littleobscure. First,youcall PadhGet‑
RawCounterVa lue,which returnsa recordholdingthedata in ‘raw’state.
Then youcall PdhGet Formatt e dC o u n t e r Vaue, specifying the counter

Counter

Instance

The identifier for acounter. Counter namesare
built in the form \\\\Machine\\Object(instance)
\\Counter Name.For example, anapplication
called Project1runningona machinenamed
Herodotus would give rise to the key
‘\\ Herodotus\Process(Project1)\% Processor
Time’ for the percentage of elapsedtime that all
threads intheapplicationwereusingtheprocessor.
A collection of counters.

Counter Name

Table 1 - A short glossary

Figure 1-Thedemo program in action.

handle and format you want to use for the results. This fills a
PDH_FMT_COUNTERVALUErecordwith the information.Theformat para‑
meter is important. If youusePDH_FMT_LONGwherea floating-point num‑
ber should be returned, you often get garbage. However, using the
PDH_FMT_DOUBLE format where a long integer might have been appro‑
priate seems to work for a l l the counters I tried. As well as the perfor‑
mancedata, the recordalsocontainsa status property,whichyoushould
check with a call to PDHCheck.When you've finished gathering perfor‑
mancedata, you need to call PahRemoveCounter foreachof your coun‑
ters, then call PdhC loseQue ry to close your query.

In the demo application, we gather performance information for
Processor Time, Thread Count, and Page Faults/secondwhenever a
timer gets fired and spool the data into a memo, along with the cur‑
rent time and the counter name.The timer is set to fire once a second
~more frequently and you start to see (and monitor!) a performance
hi t caused by gathering the performance information.

You canuse thedemoprogram,to recordperformancedata forother
objects,asshown in Figure 1.Youcould let theuserselect whichobjects
tomonitor,usingthe PdhBrowseCounters function,asshown in Listing
2. The PdhBrowseCounters shows the ‘Add To Chart’ dialog familiar
from the NT PerformanceMonitorapplication. Essentially, it’s asingle
API call that takes a singlestructure (also shown in List ing2) that
describes how youwant the dialog to appear. If you want the user to be
able to select the individual counters for an object, youneed to set the
bH ideDe ta i lBox . I f youwant to restrict the dialog to selectingcounters
for the host PC, you need to set the bDisab leMach ineSe lec t ion flag.
Youneed to provide some allocated string space for the function call to
storethenameof theselectedcounter,andyouneedto providea callback
function that thedialogcanuseto interactwith your program.To make
thecallback functionmoremodular, I storeapointer to theDelphiobject
that initiatedthe PdhBrowseCounters call in the dwCal lBackaArgprop‑
er ty of the record, so that I can get back the originating object from
within thecallback function. In thecallback function, I cast theproperty
back to a TPerfDataComp. Many ‘big’ NT applications such as Oracle 8
or SQLServer publishadditional counter information that youcanuse
to monitor andfine-tune your application’s performance. For instance,
you could set up your performance monitor ingso that you create a log
file of your database server's performancewhile you are sending large
queries from the client.You canalsoaddyour ownperformanceobjects,
though that will have to bepar t of another article. a

Mark Smith is a contractor, currently working to improve the
performanceof a largesimulation application. Youcan reach him
at msmitha@cix.co.uk. BEMEJO N L I N E
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NEED DELPHIEXPERTISE?

LOOKNO FURTHER
DPR has been training &consulting since Delphi’s inception.
“Having attended many _professional/technical
courses, | was expecting the usual '20% relevant, 80%
not relevant,’an extremely boringscenario. This is truly
the first course | have had the pleasure to go on, where
| have found myself absolutely stimulated by every‑
thing being taught (without exception).”

‐An d y Steggles, IT Consultant

“It was a pleasant change to have a trainer who
actually programs, and Steve certainly knew what he
was talkingabout andhelped in every way he could, as
did all the staff.”

‐ l a n Jones, Swiss Life (UK) pic

DATABASE PROGRAMMERS RETREAT@
Prog ramme r s Teaching P rog r amme r s

“Although this was a public course, there was little that
was of no use to me, and| left feeling | had learnt in
five days what would have taken perhaps four of five
weeks if | had sat down on my own and tried to learn
from a book.”

‐Danie l Martin, Consultancy Analyst

“The course showed the importance of professional
training. The fact that the presenter has real world, up
to date experience of the product is invaluable and he
imparted many tips and hints as well as pointing out
pitfalls of various actions.”

‐Dennis McDermott, Mediphase
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JaCC 99 - the sof tware deve loper 's conference
ACCU (the Association of Cand C++ Users) and EXE have put together a unique
conference for all Java, Cand C + + developers over four days at the world-famous
Oxford Union, featuring e x p e r t speakers including Jim Coplien, Kevlin Henney,
Barbara Moo, Andy Koenig, Nigel Warren and Bertrand Meyer. Preferential rates are
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‘Check the schedule at the link below for the latest updates (two new s e s s i o n s on
Wednesday: Solaris Technology and COMas a better C++, COM+/MTS as 2 better

jebin COM; and a swap of s e s s i o n s between Friday and Saturday).
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Visual is ing CA
A report from the CA World conference.
Orches t ra t ing an embedded revo lu t ion?
Embedded Solutions Ltd (ESL), a spin-off j o in t venture with Oxford University, was
set up to develop and exploit Handel-C, a radical approach to co-design.
> More news..
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A b o u t EXE Las t monthI discussed the basics of WebClass technology, notably the
simple Request/Response model that facilitates the passing of
information from client to server and back, This month I am expanding
the topic to provide deeper coverage of this same issue , and to explain
how a web-based application can retain state information. As before, I
will be including fundamental web-development issues because there are
still many developers who have yet to make this step in to the brave
new world of the Internet.
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EXE OnLine?Sending client data to t h e se rve r

Web pages are, more often than not, a one-way flow of data. The user
requests a specific page, for which a navigation request is passed to
the server, and then the next page is sent back down. Sometimes,
however, the user needs to send data up to the server, for example to
send in registration details for anewly purchased software product. This
is implemented by setting a section of the HTML page with form tags,
specifically <FORM> and </FORM>

Get a sample
c o p y

Subscribe
t o d a y ! Within this defined r e g i o n exist individual i tems such as tex t boxes, radio

buttons, check boxes, and so o n , Two standard components that areT e a also used are a Submit button and a Reset but ton, The Submit button
p m e l i u s sends the data that has been entered into the form up to a previously

determined URL, while the Reset button initialises the values of each
control within the form region. 4 single HTML page can con ta in multiple
forms, but each separate form will need to have i t s own Submit button.
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Exactly 3.0 observations on
Java and maths

Lou Grinzo hopes that Sun wi l l do the r ight th ing by the work of IBM’s Mike Cowlishaw who

he firs t of my three observations is someth ing that I ’ ve been
quoting as one of ‘Lou’s Laws of Computers’ f o r years, namely

that you should avoid binary floating-point numbers and a l l oper‑
ations wi th them whenever possible. The reasoning is simple and
familiar to experiencedprogrammers : the b i n a r y representation
of typical floating-point numbers in computers can’t exactly rep‑
resent m a n y numbers we s i l l y humans l i ke to use, l ike 1/3. This
results in endless ‘surprises’ for p rogrammers when they find that
calculations differ f rom the expectedresult by someminuscule but
impo r t an t value, or that comparisons between ‘obv ious ly equal’
values fa i l and cause a program to do something decidedly incon‑
venient. Check the Internet newsgroups for almost any program ‑
m i n g topic, and you'l l find regular reports f rom people cla iming to
have proof that the floating-point support in Java or C or whatever
language is broken.

Java, of course, isn’t immune to this problem, in that its intr insic
floating-point types, fl o a t and d o u b l e , exhibit the same quirks as in
other languages. ( A t least we have the benefit of knowing that a l l of
Java’s data types are always the same size, regardless of platform.
That ‘innovation’ came alongonly about 15years too latefor my taste,
but that’s a topic for another column and another time.)

Forcertain types of programming, such asfinancial calculations,
the non-decimalnature of b ina ry maths canbean infinite headache.
Financial insti tut ions, in particular, are no to r ious ly fussy about
having their calculations come out exactly asexpected. This is pre‑
cisely w h y certain categories o f p rogramming are done almost
exclusively w i t h decimal representations of numbers. There are
numerous ways to encode decimal numbers - probably another side
effect of a l l programmers being serial inventors ‐ but the basic idea
is to represent each decimal dig i t as a unique entity, usual ly one or
two digits to a byte. Some systemsinclude direct hardware support
for BCD (b ina ry coded decimal) format numbers, while others have
to employ an emulation l ibrary, much aswe a l l had to use in the bad
old days of PCs and pre-PCs when we wanted to do float ing-po in t
maths sans maths chip.

Enter BigDecimal
Java’s answer t o this need i s the B i g D e c i m a l class, which i s pa r t o f
the j a v a . m a t h package. This class provides us with fixed-point deci‑
mal format numbers that are immutable (meaning that an instance
can’t bechangedonce created)and arbitrary-precision (meaningthey
can be stupendously large, if needed, and w i l l adjust themselves
automagically).The arbitrary-precision par t can be the most useful
aspect, since it allows you to forget about common, nasty problems
like overflow and underflow, and calculate away, knowing that your
B i g D e c i m a l values wi l l increase i n precision, u p t o the limits o f mem‑
ory. (Before I forget, please don’t confuse the B i g D e c i m a l class wi th
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has re-engineered the BigDecimal class.

its s ib l ing i n the j a v a . m a t h package, B i g I n t e g e r . The latter class i s
also arbitrary-precision and immutable, but is simply a very large
binary integer format and not a decimal representation.)

This all sounds wonderful, and it can be a real blessing for some
applications. B u t the B i g D e c i m a l support b r ings me to my second
observation, one that a friend and I have made numerous times over
the last few years: that the engineers at Sun who designed Java sim‑
ply loved character strings, but weren’t quite so enthusiastic about
numbers. While the str ing support in Java is very impressive, par‑
t icular ly in the eyes of someone coming to it from a C background, the
numeric support has some notable limitations. For examplethere
isn’t even an option to raise an exception on integer maths overflow
or underflow conditions, and its number formatt ing capabilities are
somewhat weak.

Furthermore, Sun’s B i g D e c i m a l class has more than its share of
quirks and shortcomings. Some operations, such as integer division,
remainder, and exponentiation to an integer power,are miss ing alto‑
gether. Another issue is that BigDecimal’s constructors won’t accept
strings that represent numbers in exponential notation, which places
an unnecessary burdenon some programmers. Mostdangerous of all,
in my opinion, is that u s i n g the provided methods to convert a
B i g D e c i m a l t o a n integer type (int Value and l o n g Va l u e ) can result
in ‘narrowingprimit ive conversions’, which is language lawyer speak
for ‘we’ll truncate your data in the conversion processand no t tell you
about i t ’ . The online help for these two methods clearly states that
they w i l l return the low-order 32or 64bits of the converted values,
respectively,and provide no hintwhatsoever that anyth ingwent awry.
Given Sun’s near re l ig ious zeal about sav ing us f r o m o u r pointer‑
based,self-inflicted wounds, it’s surprising that it would do something
that so clearly invites disaster and n o t give p rog rammers even a
chance of detecting the error in a reasonable fashion. ( I t is possible
to work around this problem,albeit not in an especially aesthetic way.
You can convert your B i g D e c i m a l number t o a n integer and then cre‑
ate anew B i g D e c i m a l instance from the converted integer. Compar‑
i n g the two B i g D e c i m a l values w i l l tell you i f you got the expected
value from the or ig inal conversion. That’s a level of hackery that I
don’t care to think about, much less use in production code.)

Enter IBM
My friendand I weren’t the only ones to notice BigDecimal ’s less than
opt imal design, obviously. E n t e r I B M , or m o r e specifically, M ike
Cowlishaw, an I B MFellowat the laboratories in Hursley. (Thoseof you
who study or ‘collect’ programming languages probably recognise
Cowlishaw asthe inventorof the Rexxprogramming language,among
other accomplishments.) Mike Cowlishaw is the chief architect and
author of a re-engineering of the B i g D e c i m a l class that I B M has
donated to Sun. IBM’s main site for i t s version is http://www2.hurs‑
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ley.ibm.com/decimal/, where you ' l l find an
online version of the help,a 52-page Acrobat
PDF document writ ten by Cowlishaw titled
DecimalArithmeticforJava, anda link to the
download page where you can get the whole
package of compiled code and documenta‑
tion in a single zip file. The zip actually con‑

tains two implementations of the code, one in d e c i m a l l . j a r for JDK
1.1,and one i n d e c i m a l . j a r for JDK 1.2.

While Cowlishaw’s version of B i g D e c i m a l has the same name as
the original , i t is in a different package: c o m . ibm.math. I t closely
mimics Sun’s version in syntax and semantics, so you should be able
to use the new implementation as a direct, drop-in replacement for
the or ig inal just by installing the j a r file and changingthe import
statement i n y o u r code f rom i m p o r t j a v a . m a t h . * ; t o i m p o r t
c o m . i b m . m a t h . * ; .

True floating-point
What incentive i s there t o convert t o the new B i g D e c i m a l ? Insteado f
being a fixed-point implementation, Cowlishaw’s version is a true
floating-point package, and it was designed wi th the following guid‑
i ng principle: ‘Computers must provide an arithmetic that works in
the same way asthe arithmetic that people learn in school.’ If you take
the time to read DecimalArithmeticfor Java (and I strongly recom‑
mend you do), you ’ l l see how pervasive this principle is throughout
the design.

To make B i g D e c i m a l retain complete backward compatibil ity as
well as gain more flexible behaviour, Cowlishaw defined a new class,
M a t h C o n t e x t , that contains four pieces o f information about how
maths operations are to be carried out. These are the number of dig‑
its or precision, the form of an exponent, whether to check for lost dig‑
i ts, and the type of rounding to use. (The eight rounding modes
supported are the same a s those i n Sun’s version o f B i g D e c i m a l ,
although IBM’sdocumentation is slightly clearer about exactly what
each one means.) A l l the relevant methods in Cowlishaw’s B i g D e c i ‑
m a l class come in two forms: one that exactly matches the signature
of the Sun version, and one that takes an additional parameter. This
new parameter i s a M a t h C o n t e x t reference that controls how the
result is obtained. The key point is that the default settings used in
l ieuo f a n explicit M a t h c o n t e x t object were chosent o maximise com‑
pa t ib i l i t y. For example, i f y o u cal l the old-style a d a method in
Cowlishaw’s code (the one without a M a t h C o n t e x t ) y o u w i l l get
exactly the same behaviour as if you called Sun’s a d d wi th the same
values. But you can also choose to call the second a d d method with a
specific M a t h C o n t e x t andmaintaincomplete control over the opera‑
tion. This approach allows the programmer to exercise control over
calculations on a per-operation basis, if needed.

Cowlishaw also added the missing functions for integer division,
exponentiation, and remainder (as well asa p a i r of f o r m a t methods
that provide extensive formatt ing options), and fixed the truncated
conversion problems. Since he couldn’t very well change the behav‑
iour o f the existing i n t v a l u e and l o n g V a l u e methods,h e kept them
intact and added i n t Va l u e E x a c t and l o n g Va l u e E x a c t , which raise
a n A r i t h m e t i c E x c e p t i o n when the result won’t fit i n the prescribed
return datatype. Another noteworthy change is that the constructor
B i g D e c i m a l ( j a v a . l a n g . S t r i n g ) wi l l accept exponential notation
such as ‘3E-5’ or ‘6.4E+9’ without throwing a NumberFormatExcep ‑
t i o n , as Sun’s version does.

Almost lost in the flurry of functional changes is the fact that this
new version i s faster. The B i g D e c i m a l FAQ says that i t i s typically
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four to five times faster than the original on ‘commonoperations’, and
that it creates many fewer objects dur ingconstruction. The FAQuses
an example of constructing a B i g D e c i m a l from the str ing ‘2.5’, and
says that the old class creates 13temporary objects, but that the new
class manages wi th only one.

It’s worth pointingout that this code is not the work of a solitary
cubicle-bound programmer who thinks he knows how floating-point
maths ‘should’ work. These algori thms have already been refined
and v e r y heavily tested over a pe r i od of 16years and have been
reviewedand ratified by the X3J18 ANSI committee. I tsalready con‑
siderable success, i n the form o f the B i g D e c i m a l class, i s n o doubt
largely due to Mike Cowlishaw’s commitment to mainta in ing back‑
ward compatibility.

I would even go sofar asto say that this is the kind of work that
draws a bright dividing l ine betweenmereprogrammingand what we
used to call software engineering before the term fell out of favour.
A n y moderately skilled programmer can implement new features or
adhere to a standard, but combining the two and claiming ‘drop in
replacement’ capability is the programmingequivalent of a high-wire
artist working withouta net. Pul l ing o f f the act without incident is
even more impressive.

Prospects
Where does a l l this stand? It ’s a l l well and goodto have an alternate
implementation, of course, but it’s an annoyance for anyone distrib‑
u t ingsoftware to have to deal w i th anadditional j a x file. It would be
far more pleasant for everyone involved i f IBM’sB i g D e c i m a l rewrite,
or somethingvery similar,was par t of standard Java. As I wr i te this,
Sun has approved the Java Specification Request for B i g D e c i m a l
(JSR-000013). It is possible to read the actual JSR at http:/ /www2.
hursley.ibm.com/decimal/jsr-decimal.html. The next step is the for‑
malCAFE (call for experts) process to evaluate the requestedchange.
When I asked Cowlishaw what his expectations were, he said: ‘Since
the JSR has been approved, we would expect to see enhancements to
the B i g D e c i m a l class i n the j a v a . m a t h package i n due course. B y
the nature of the process, though, there is no guarantee as to the
nature of the enhancements that the expert group w i l l eventually
agree. We would hope they would closely follow the I B M proposals,
asthese havebeenwidely discussed (includingwi th Sun’s engineers,
who made many useful suggestions) and have been freely available
(on alphaWorks http://alphaworks.ibm.com) since November 1998.’

Obviously almost anythingcanhappenwith IBM’sproposalat this
point. I hope that Sun wil l adopt IBM’s version aswritten, since it
seems to provide a winning combination of exceptional compatibil‑
i ty,new features, and greatly enhanced flexibi l i ty. (Givensome of the
problems wi th the current B i g D e c i m a l class, even Sun must agree
that something should bedone to fix i t , and soon.) Sun is fond of talk‑
i ngabout working wi th the developer communi ty and opening up its
process, and they certainly deservecredit for making Java moreopen
than most traditional commercial software. But n o w we're at a cross‑
roads of sorts, as we’re about to find out just how receptive Sun and
its process are to acceptingsizeable changes to the Java specification
and code. Which brings me to my th i rd and final, Gump-esque, Java
observation: ‘open is asopen does’. a

Lou Grinzo has been working with and wr i t i ng about desktop
computersfor moreyears than he’llpublicly admit. He’scurrently
focusing on cross-platform technologies, includingJava, Linux, and
XML. His website is http://www.gizmoDrome.comandy o u can email
himat lou@gizmoDrome.com.
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Administering SQL Server
with Visual Basic

Jon Perkins shows h o w the SQL-DMO library offers an efficient mechanism for

ast month I introduced the ADOX library, which makes its debut
with version 2.1 of ADO. ADOX is a means of providing the devel‑

operwi th the faci l i ty to manipulateschemas in different database back‑
ends,albeit wi th a fa i r ly limited implementation this time around.This
month I am discussing SQL Server Data Management Objects (SQL‑
DMO), a specific l ibrary for SQL Server developers that offers control
over many aspects of SQL Server functionality. The l ib ra ry has been
around since SQL Server 6.0, and has been enhanced with each subse‑
quent release. To demonstrate the amount of control that this l ibrary
offers I ' l ljust mention that the Enterprise Manager application(the6.x
and the 7.0 version) does its work through DMO calls.

Visual Studio 6 EnterpriseEdition ships with a developer-specific
version of BackOffice that includes SQL Server 6.5. In this article, I ’m
actual ly u s i n g SQL Server 7.0 as my discussion subject because it
makes sense to address the wider set of features that this newer prod‑
uct has to offer. For any developers who only have access to version
6.5 and want to havea go, I w i l l jus t po in t out one important differ‑
ence between the two implementations. In SQL Server 6.5 the Data
Management Object l i b ra r y is referenced as SQLOLE, for example:
Dim o D a t a b a s e As SQLOLE.Database
Whereas SQL Server 7.0 has changed the reference n a m e to
SQLDMO, hence:
Dim oDatabase As SQLDMO.Database

The SQL-DMO runtimefiles are installedalongwith the SQL Server
client uti l i t ies,sothis would bea prerequisitepr ior to distributingyour
application. When starting a new project you should include a refer‑
ence to ‘Microsoft SQLDMOObject Library’. SQL Server itself contains
additional stored procedures to provide support for this technology.
These are installed automatically along w i th the core product, but
should they ever need re-installing then the setup script s q i l d m o . s q l
exists within the SQL Server installation’s Install folder.

One o f the most i m p o r t a n t objects wi th in SQL-DMO i s the
sQLServer object, th rough which i t i s necessary to logon to the SQL
Server itself. Dependinguponyour own security level it is possible to
perform most key operations, such as starting and stopping the ser‑
vice, creating a new database, and adding new users. In i t i a l i s ing the
object is a simple matter, for example:
Dim o S q l S e r v e r as SQLDMO.SQLServer
S e t o S q l S e r v e r = N e w SQLDMO.SQLServer
o S q l S e r v e r . C o n n e c t  " M y S e r v e r "
' D o s o m e t h i n g , t h e n . . .

o S q l S e r v e r . D i s c o n n e c t
S e t o S q l S e r v e r = N o t h i n g

Beforedelving too much into the ways in which the most likely tasks
are performed, I ’djust l ike to stay with the soLServe r object itself
and discuss some of the useful pieces of information that it offers.
Whenyou are wr i t ing applications of anadministrative nature there
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manipulat ing al l kinds of SQL Server objects.

is usually a need to know whether the current user has the necessary
levels of permissions to performa certain action. This canapply both
at the SQL Server level and the operating system level ‐-which, in
many cases, would entail hav ing to make calls to the Win32 API. The
designers of the soLServer object have tried to predict the most l ikely
pieces of information that w i l l berequiredand have madethem avail‑
able. Some of the most useful are:
¢ I s N T G r o u p M e m b e r ~ ‐A boolean function that w i l l determine

whether a user is amember of a specific NT group.
e i s o s -‐Used to check which version of Windows is present.
e L i n k e d S e r v e r s ‐ Returnsa l ist o f l inked servers.

There are several other functions that wil l returna booleanvalue
denoting whether a user has membership of any of the server roles
tha t f o r m par t of the SQL Server 7.0 secur i ty model. Elsewhere,
within the A p p l i c a t i o n object, the L i s t A v a i l a b l e S Q L S e r v e r s
method returnsa l is t of a l l r u n n i n g SQL Servers that are visible
wi th in the scope of the network.

Combol .AddI tem oDb.Name
N e x t
Combol . L i s t I n d e x

End S u b

L is t ing 1 - Obtaininga l ist of databases in aSQL Server.

P r i v a t e Sub C o m b o l _ C l i c k ( )
D im oDb As SQLDMO.Database
Dim o Ta b l e As SQLDMO.Table
Dim l i O b j e c t A s L i s t I t e m

‘ E m p t y t h e L i s t V i e w c o n t r o l
L i s t V i e w l . L i s t I t e m s . C l e a r

' G e t a r e f e r e n c e t o t h e s e l e c t e d d a t a b a s e
S e t oDb = moSqlServer .Databases(Combol.Text)
' E n u m e r a t e e a c h t a b l e a n d d i s p l a y i n f o i n L i s t V i e w
F o r Each o Ta b l e In oDb.Tab les

S e t l i O b j e c t = L i s t V i e w l . L i s t I t e m s . A d d ( , , _
o T a b l e . N a m e )

,  o Ta b l e . O w n e r1 i 0 b j e c t . L i s t S u b I t e m s . A d d  ,
l i O b j e c t . L i s t S u b I t e m s . A d d  ,

Format ( o Ta b l e . R o w s , " # , # # 0 " )
1 i O b j e c t . L i s t S u b I t e m s . A d d  ,  ,  _

F o r m a t ( L e f t ( o T a b l e . C r e a t e D a t e ,
l i o b j e c t . L i s t S u b I t e m s . A d d  ,  ,  _

Format ( o Ta b l e . D a t a S p a c e U s e d , " # , # # 0 " ) & " K B "
S e t  l i O b j e c t  =  N o t h i n g

1 0 ) , " L o n g d a t e " )

N e x t

L is t ing 2- Displaying tables within a database.
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Accessing database and table information
SQL Server-specific items are exposed through collec‑
tions, such asthe Databases collection and the Ta b l e s
collection. As is typical, these collections can either be

enumerated with a F o r Each . . N e x t construct, or can be accessed
directly, such as:
S e t oPubsDatabase = o S q l S e r v e r . D a t a b a s e s ( " p u b s " )
To show how this database and table information can beobtained
and displayed I have bui l t a sample application (see end of column
for download details). Figure 1shows the layout of the application:
a drop-down list-box at the top of the screen displays al l the data‑
bases that can be found on the current server, and then various
pieces of information for each table wi th in that database are dis‑
played. With the exception of changing the server name in the
s Q L S e r v e r. C o n n e c t method, this should work for any SQL Server
7.0 installation (he says!).

For the table details I have chosen to use a L i s tView control (set
to Report View mode). The five pieces of information that are being
displayed about each table are the name, the owner, the number of
rows of data heldby the table, the date that it was created, and finally
the amount of data space used. List ing 1 shows how the list of data‑
bases is in i t ia l ly obtained and passed into a L i s t Box control. L ist ing
2then shows howa click event on the L i s t Box causes a L i s tView con‑
trol to be emptied and then populated with several pieces of infor‑
mation about each table found within that database.

' Module l e v e l d e c l a r a t i o n
P r i v a t e WithEvents moBulkCopy As SQLDMO.BulkCopy

P r i v a t e Sub Command1_Cl ick()
Dim o S q l S e r v e r As SQLDMO.SQLServer
Dim oTable As SQLDMO.Table
Dim l I m p o r t R e p l y A s L o n g

' I n i t i a l i s e o b j e c t re ferences
S e t o S q l S e r v e r = New SQLDMO.SQLServer
o S q l S e r v e r. C o n n e c t "MYSERVER"
S e t o Ta b l e = _

oSq lServer . Databases ( "MyDatabase" ) .Tab les ("MyTable")
S e t moBulkCopy = New SQLDMO.BulkCopy

' I n i t i a l i s e t h e oBu lkCopy o b j e c t
m o B u l k C o p y. D a t a F i l e P a t h = “ c : \ s q l d m o \ t e s t d a t a . c s v "
moBulkCopy.UseBulkCopyOption = Tr u e
moBulkCopy.SuspendIndexing = T r u e
m o B u l k C o p y. Tr u n c a t e L o g = T r u e
m o B u l k C o p y. E r r o r F i l e P a t h  =  " c : \ s q l d m o \ b u l k c o p y. e r r "
moBu lkCopy. Impor tRowsPerBa tch = 1000
m o B u l k C o p y. C o l u m n D e l i m i t e r = * , *
moBulkCopy.RowDel imi ter = C h r ( 1 3 ) + C h r ( 1 0 )
moBu lkCopy.Da taF i leType  =  _

SQLDMODataFile_SpecialDelimitedChar

* Run t h e i m p o r t j o b
l I m p o r t R e p l y = o Ta b l e . I m p o r t D a t a (moBulkCopy)
MsgBox C S t r ( l I m p o r t R e p l y ) & " r e c o r d s impor ted "

' Re lease r e f e r e n c e s
S e t moBulkCopy = N o t h i n g
S e t oTable = N o t h i n g
S e t o S q l S e r v e r = N o t h i n g

End Sub

P r i v a t e Sub moBulkCopy_BatchImported(ByVal Message As
S t r i n g )

* A lways s u p p l y a n e v e n t h a n d l e r
End Sub

L is t ing 3- ASQL-DMO bulk copy operation.

Figure 1-The SQL-DMO example program.

Data transfer
One of the more l ikely attractions of SQL-DMO for the developer
is the abi l i ty to automate data transfer. SQL Server offers both the
Bulk CopyProgram and the newer Data Transformation Services,
and both of these technologies have corresponding SQL-DMO
objects. In the case of the bulk copy routines, a standalone B u l k ‑
C o p y object ( i e one no t actually pa r t of the hierarchy) is available
to provide the definition for the data to be imported or exported.
This B u l k C o p y object i s then provided as a paramete r to the
I m p o r t D a t a and E x p o r t D a t a methods o f a Ta b l e object. L is t ing
3 shows the code for a typical bulk copy operation. Note that this
example also makes use of the events that are made available by
the B u l k C o p y object, allowing u s t o give some visual feedback o f
progress to the user. I f you are us ing Wi thEven t s i n your object
declaration for any of the SQL-DMO objects, then Microsoft does
strongly recommend that you supply a specific ( ie non-empty) S u b
for each event, even if you don’t need i t . An unneeded s u b merely
needs an E x i t S u b statement to be retained by the compiler. Inci‑
dentally, when I was wr i t ing some production code using the bulk
copy object I sometimes encountered an EXCEPTION_ACCESS_VIO‑
L AT I O N error that caused the import job to fail. If anybody gets this
under SQL Server 7.0, then the goodnews is that service pack 1
fixes the fault.

Can you use SQL-DMO to access and manipulate data within
SQL Server tables? Well, yes you can,but this probably isn’t the best
w a y to do i t . In applications that I have wr i t ten, it was sometimes
necessary to update tables with fresh data, and this is easily per‑
formed througha series of E x e c u t e commands. Any th ing more
serious than this requires a more appropriate technology such as
ADO. The SQL-DMO library offers a very efficient mechanism for
manipulatingall kindsof SQL Server objects. If your projectis only
SQL Server-based, then this is a very appropriate means of per‑
fo rming administrative tasks. I f , however,y o u need a common set
of funct ional i ty then y o u w i l l eventual ly be better o f f going w i th
ADOX, but th is is almost certainly too immature a technology at
this t ime to war ran t the effort. a

Jon Perkins isafreelance VisualBasicdeveloper andaMicrosoft
CertifiedSolution Developer.He is a contributing author of Advanced
Microsoft VisualBasic 6.0 by The Mandelbrot Set,publishedby
MicrosoftPress.

The example SQL-DMOprogram is calledDmoDemo.zipand is
availablefrom EXEOnline orfrom http://wwwjonperkins.com/
exe/col1099.htm. GEEMEO N L I N E
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Visual UML
Object Modeling using the Unified Model ing Language

Visual UML™ is an affordable, easy‑
to-use, powerful object-modeling tool
that supports all OMG 1.3 UML
(Unified Modeling Language) diagram
types: Use Case, Package, Class,
Object, State, Collaboration, Activity,
Deployment, Component and
Sequence diagrams.
Features: Multiple document interface (MDI), export charts to Windows
metafiles (WMF) and bitmap (BMP) files, group editing, diagram linking,
reports, HTML export, integrated Internet connectivity, project explorer,
integrated model, data dictionary, OLE Automation, and more! Only £299

Visual UML for Visual Basic Edition adds: integrated code generation and
reverse-engineering of Visual Basic (versions 4.0 ‐ 6.0) projects, classes,
etc. Can also be run as an add-in to Visual Basic. Only £399
Visual UML Plus for Visual Basic Edition adds: integrated support for
Visual Basic for Applications (VBA) 6.0. Only £550
Coming Soon: Interfaces to Java, C++, CORBA IDL, Microsoft Repository
and Rational Rose. Contact us for details and pric ing

Visual UML includes a copy of the best-selling,
award-winning book: UML Distilled, by Martin Fowler

FromVisual Object Modelers
For more information or to download a FREEdemo/trial product.
visit our web site at www.visualobject.com or send an Email to

info @visualobject.com

To PurchaseVisual UML in the UK...
Call Grey Matter at 01364 654100

or visit their web site at www.greymatter.co.uk

Delphi
JBuild Our training team are professional consultants

and developers with a successful track record ‑
experts who would like to enlighten you.C++ Builder

V Basic

Visual Interdev
InterBase technology. Scheduled and
SOL Server customised courses are held at

our training centre in Portsmouth
VisiBroker or at customer sites around the
Application Server world.

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

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

e) INPRISE
SOLUT I ONS

We provide end-user, power-user and programmer
training for Microsoft and Borland Inprise

we develop.
we train.
we enlighten.

DUNSTAN[I THOMAS.

SOFTWARE DEVELOPERS
CDREPLICATION

short run with ondisk printing upto full colour
PRINT ONDEMAND

COMPUTER PACKAGING
MANUALS

@Newmanuals or reprints Printedboxes &sleeves @

@Allsizes. Short or long run Ringbinders/slip cases @

@Offset print or photocopy fe)N E Postalcartons and labels @
@Wire-o or perfect binding CDidisk cases @

@Printedcopyright envelopes STOP Disk pockets @

@Disk labels SHOP
@ Data conversion

Disk duplication @

Shrink wrapping @

@ArtworWorigination service Assembly service @

Highquality digital printing direct from disk
in black and white or colour. Every copy an
original. Ideal for top quality screens .

RIDGEWAY PRESS @
| Tel: 0118 984 5331 Fax: 0118 984 5186

E-Mail: info@ridgewaypress.co.uk
www.ridgewaypress.co.uk

www.dthomas.co.uk

G O f u m e

Dunstan Thomas Limited

Partner Fax 01705 823999

SYSTEMS INTEGRAT ION S m u t s DEVELOPMENT & TRAIN ING

Microsoftheontite! 8th Floor - Enterprise House - Isambard Brunel Road
Solu t ion Provider Portsmouth - Hampshire PO1 2RX U.K.



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

F o r m o r e i n f o r m a t i o n c o n t a c t A n n a T h r e l f a l l 0171 970 6545 F a x : 0171 970 6741 E m a i l annat@exe.co.uk

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

Windinl O W S of Roles: Programmers, Analyst Programmers,
Web Developers/Wizards, Software
Engineers, Database Design, Team Leaders,

O r t et Project Leaders/Managers.

/ | L YY Skills: Visual BASIC, SQL Server, Visual C++,
C (MFC, SDK etc.) Delphi, JAVA,

P JAVASCRIPT, JAVABEANS, HTML, XML,
1 n th e N O r t h Active X, UML, CORBA etc.

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

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

Email : exe@actisrecruitment.co.uk

A C ?T i s
www.actisrecruitment.co.uk Si

JOIN THE DIGITAL REVOLUTION
Javascript Developers

25- 35k +flexible benefits package Home Counties

Leading Digital Television company seeks to find talented individuals to work on exciting Interactive
projects. Working on a whole range of digital interactive TVservices, based on the internet.

Hopefully you will be degree qualified, have structured development skills with a min 1 year solid
JavaScript and html and want to work in a web-based environment. In return you will be offered an
excellent salary, flexible benefits, a climate controlled working environment with great career
progression for the right candidates to Team Leader and beyond.

This is a great opportunity to be at the cutting edge of New Media with a friendly though seriously
progressive Company.

In the first instance please contact Neil Hamiltonat Mackenzie Consultants for an informal chat on
0207 - 538 - 4979 or email him at neil@mackenzie.uk.com

8 Heron Quays, Docklands, London, E14 4]B
Member of FRES
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ABB isanelectrical engineering group with global operations. and handling of relational databases. Your extensive knowledge
Our head office in Zurich concentrates on the control of our de- _f hardware and software in the PC field is complemented
centralised business activ i t ies. In order to achieve o u r ambitious by agood knowledge of English, which you will have ideally
targets now and in the future, werely daily on the valuable acquired in anEnglish-speaking country. You have aquick
support and commitment of o u r staff. grasp of the requirements for sales-orientated software, n o t

least because you are service-orientated yourself. Naturally, you
possess the capability to perform your duties independently
and with motivation.

We are looking for an expert Computer Scientist/ Mechanical
or Electrical Engineer/Economist to assist o u r Sales & Marke‑
ting Information Systems Department at o u r Baden location Z ;
in the field of System Development/Support. We offer achallenging posi t ion with competitive compen‑

' - sation and relocation coverage.You will essentially deal with the development of s a l e s and
marketing applications for o u r business units and a s s i s t in the Interested? If so, please send your application complete with
(further) development of the management information system. __ ll certificates and references to the address below.
This will require you to perform process analyses, define pro‑
jects and implement them professionally. Your activities will
be supplemented by project work and the running ofs ta ff
training courses. ABB Corporate Management Services AG

Vice President Human Resources
Within the t e a m , you will be valued for your experience in Reto C. Blum
workflow analysis, concept compilation and programming Postfach 8131, CH-8050 Zurich
knowledge in C, Visual Basic, Lotus Notes and the structuring Tel. 0041-1317 7376

http://www.abb.com INGENUITY AT WORK

P rog rammer  Ana lys t  Sough t
Exchequer Software is a highly successful UK software house specialising in producing

Innovative award winning accounting software for Dos and Win32.
A Programmer Analyst is sought to join our dynamic development team.

The position requires experience of the following:‑

Borland Pascal v7.0. Desirable
Delphi 1, 2 & 3. Essential

Interfacing to Btrieve via Delphi. Essential
Spoken/written English to a technical level. Essential

Programming with Btrieve at an API Level and using ODBC an advantage
SQL experience an advantage

Interfacing to Exchequer range of products an advantage
Knowledge of accounting software an advantage

Salary Negotiable
The successful candidate will need to demonstrate relative
experience of a minimum of two years

Apply in writing to:- Mr Eduardo Loigorri, Managing Director
Exchequer Grange
Wootton Gardens

Bournemouth

. BH1 1PW, UK
EC CQucr Tel: +44 (0)1202 298008Fax: +44 (0)1202 298001

SOFTWARE
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Email: jobs @exchequer.com



SPECIALIST. SUPPLIER OF INFORMATIONTECHNOLOGY PERSONNEL

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

‐ SOFTWARE DEVELOPMENT ‑
VB ANALYST PROGRAMMER
Slough - Circa £25,000
Perfect career oppo r t u n i t y has a r i s e n within a rapidly expanding,
dynamic, telemarketing company. You will involve yourself with
the full development lifecycle in Visual Basic and MS Access.
Your contribution is of key importance to the business and would
su i t a developer with 12 months VB experience. You will need to
have the ability to lead a t e am , communicate effectively and be keen
to progress in your career. Training to SQL server. Ref: EK-5366/EX
SQL SERVER DESIGNER
Reading - Salary Negotiable
Microsoft Certified Solution Provider are offering a fantastic
opening to join them as their lead SQL Server Database Designer.
You need to have s t r ong Tansact SQL, MTS , DTS and database
design. Your involvement with fast paced, leading edge development
i n a three tier client server e n v i r o nm e n t will enable you t o drive the
successful team forward. Join professionals working in an informal
and extremely flexible environment. Ref: EK-4986/EX
VB ANALYST PROGRAMMER
Reading - £30 - £35,000
This oppor tun i ty is n o t for everyone. Are you a high level technical
VB developer who would beable to keep pace with the latest
technologies at the heart of a leading financial organisation?
If so, you have the opportunity to be responsible for the development
of new systems, enhancements and full VB/development lifecycle
whilst progressing your career within a very high profile company.
Unlimited progression and great rewards. Ref:EK-5222/EX
SOFTWARE DEVELOPER
Bracknell,Berkshire - Salary open
Join an established, lucrative and rapidly progressing company
working with cutting edge technologies as they develop leading
simulation software v i a 3Dgraphics. A very bright, competent
developer will be given the opportunity to join them and progress
their career within this challenging environment. You will have
graduated with a 2(1) in Computer Science and/or Mathematics and
have experience in a C/C++/Unix and/or PCenvironment.
Commercial experience is advantageous. Excellent profit sharing
scheme and serious development challenge. Ref:EK-5637/EX
VC++ DEVELOPER
Wiltshire - to £30,000
Multi National Company have avacancy within their computer
graphics unit developing software. As a bright, fast learner with at
least 12months VC++ development experience, you will become an
important member of this small, friendly and extremely competent
team. You will be exposed to cutting edge technology in the print
imaging arena. This is an extremely excitingopening. Ref:EK-5310/EX
JUNIOR VB DEVELOPER
Reading, Berkshire - to £25,000
Perfect career opportunity has a r i s e n within a dynamic, young
company working on their brand new Greenfield project. You will
involve yourself with the full development lifecycle in Visual Basic 6
and SQL Server 7 in the field of touch screen graphics. As a
competent developer with at least 6months VB/SQL Server/ADO
experience you will b e given the oppo r t u n i t y t o progress i n your
career and a t t a i n Microsoft Certification. Ref: EK-5687/EX

C++ / VC++ MFC
Berkshire - to £30,000
The broadcast industry is currently offering an exciting opening.
You will become pa r t of a front running company based at the
European headquarters. Your 12months +experience in MFC,
C++/VC++ will beextended as you work on new development on
their u n i q u e video s y s t e m s and complex solutions. You will need to
bebright, responsible and very focused. Ref:EK-3284/EX
COM BASED VISUAL C++ DEVELOPER
Oxfordshire - to £45,000
Join an expert team within this established company specialising in
the success of financial service organisations. Your 2-5 years VC++,
C OM , DCOM experi will beexpanded whilst developing e v e r y
stage of the project lif - You will become par t of a company that
are known for their high standards, rewarding career path and
excellent training and benefits program. Ref: EK-4398/EX
VC++ SOFTWARE ENGINEER
West Berkshire - to £30,000 - £35,000
Join a young, rapidly progressing company working with c u t t i n g
edge technolaee as they develop leading synchronisation software
for mobile communication devices. Their business relationships with
market leaders in this field, highlight their success. As a forward
thinking, ambitious developer with at least 12months Visual C++,
MFC , SDK, Win 32 experience, you will involve yourself with the
exc i t i n g design and development leading to work based on Internet
based PIMS. Ref:EK-4721/EX
INTERNET DEVELOPER
Berkshire - to £35,000
Fantastic opportunity to get in on the ground floor of a new fast
growing e-commerce company. You will be involved in delivering fully
integrated e-commerce systems and developing with Perl, HTML and
Java through the full project lifecycle. This is an ideal opportunity for
an ambitious, competent Internet developer, with experience and
enthusiasm for e-commerce applications. Excellent cus tomer facing
skills are required. Ref:EK-5784/EX
SYSTEMS MANAGER
Reading, Berkshire - to £40,000
This isa fantastic opening for a skilled Visual Basic/SQL Server
developer, with team leadingexperience, to measuccessful hands‑
on manager. Being capable, energetic and hardworking, you will become
the Systems Manager within this professional, established and rapidly
g r ow i n g company. You will lead the Systems team and be involved in
technical development aswell as important decisionmaking and new
ideas to drive Company advancement.Ref:EK-5005/EX
C++ DEVELOPER. CROSS-TRAIN TO JAVA
West London- Salary, Open
This is aunique opportunityfor a competent C++, NT/Unix developer
to cross train to Java. You will become involved with fast moving,
cutting edge technology within a software house developing systems
for large financial organisations. Exciting, varied applications and
travel opportunit ies. Excellent stock purchase scheme.
Ref:EK-5596/EX
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Se l e c t i o n L i m i t e d

+/Windows C/Unix
Powerbuilder Developer
South Hertfordshire £38,000 + bens
Leading financial organisation a r e currently expanding their UK
ITdivision and r e q u i r e Powerbuilder developers with some
Sybase SQL or SQL Server to develop a n d implement software
With a high technical o r i en t a t i on , 3 /4 years IT exper ience,
good analytical abilities and structured programming
techniques, this is agood opportunity with a g r ow i n g company.

Ref: EP34
Visual Basic/CASE Project Manager
London £38,000 + bens
Leading role in small but expanding software company to
manage commercial projects, producing and maintaining
project plans, manag i ng small team and motivating others.
Strong technical bor round a n d knowledge of VB, Windows
and Case productspa ve Ref: EP10
C++/OOD Project Manager
Be Part of the Future
Hampshire to £38,000 + bens + shares
Manage software projects to time & budget and liaise with
external customers. You will have expe r i ence of manag i ng
software engineers, knowledge of C++, OOD & some of GUI
Client/Server and Java towork for this exciting, innovative.
expanding company Ref: GR22
LAN, TCP/IP, NT, SunSolaris
Pre-Sales Consultant
Hertfordshire to £38,000 +bens
Use your strong networking technical background and excellent
customer-facing skills to support Sales Demonstrations, provide
Training and Installations for Customers of this exciting
pissin L network management software company. Possible
a p e travel Ref: GR50

Powerbuilder Visual Basic
C++ Software Engineers
Team Leadership Prospects
Essex to £30 ,000
Excellent C++ skills with 2 years commercial e x p e r i e n c e plus a
desire to move into Team Leadership. Some of SQL, MFC
OOD, ASP or Multimedia development preferred. This is an
excellent career opportunity with an established forward.
thinking company. Ref: GR5

C++/OOD Senior Software Engineers
Move to Java
Herts/Hants to £40,000 + bens
3+ years software engineer ing and excellent C++ and OOD
skills along with full software lifecycle expe r i ence to take this
opportunity to be pa r t of an exciting, innovative software
company. Any of MFC, GUI and/or networking knowledge
required. Excellent benefits Ref: GR19

Visual Basic Senior Software Engineer
Surrey to £35 ,000
Excellent technical ability in the use of VBand OO to be part of
a team developing a ma j o r new software package for the retail
sector. Experience in design to delivery, testing and
documentation essential plus some of ActiveX, COM and SQL
Server. Ref: GR30

C Programmers- all levels
Oxford £17 ,000 - £32,000+
A graduate or experienced programmer, you are enthusiastic to
use your strong C skills to work on developing software for this
award-winning company. One or more of UNIX, x86
Assembler and experience of OS/2 device drivers, Lotus Notes,
Win 32, SDK, NLMs for Novell an advantage. Ref: GR14
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IT’S NOT
WHO
YOU KNOW
Seek out the training you need from
a database of nearly 1,000 new
courses, supplied by an ever‑
increasing number of companies.

From Basic Project Management to
Advanced C++ programming, the
Software Training Guide gives
today’s developer the right training,

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 Jo Battye on
0171 970 6547.
Email jo@exe.co.uk

THE
SOFTWARE
TRAINING [ @ s
GUIDE p o n g
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In and Around
West Yorkshire

Programmers, Analyst Programmers,
Software Engineers,

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

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone: Vincent Atherton on Leeds
(0113) 250 4560

email: a i r e d a l e@btconnect.com
or write to:

AIREDALE RECRUITMENT
Realtex House, Micklefield Lane,

Rawdon, Leeds LS19 6AX

Airedale Recruitment

Domata
New website for

Permanent UK IT Jobs

www.jobsdomain.co.uk



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

ACTIVEX / JAVA
COMPONENTS

ProtoView UK Ltd
CPL House, Ivy Arch Road,
Worthing, West Sussex BN148BX
Tel:01903 538058 Fax:01903 538068
more.info@protoview.co.uk
www.protov iew.co.uk
ProtoView UKoffers alargeselectionof
quality feature richActiveX andJavaBean
components.

APPLICATION
INTEGRATION

Frontec AMT UK
Unit 2,Wallbrook Business Centre
Green La, Hounslow,MiddxTW46NW
Tel: 0181814 4700 Fax:0181570 6760
info@frontec-uk.com
www.frontec.com
Cross platform intelligent messaging
solutions for application integrationand
e-commerce. Fullcapabilities for the
WorldWide Web, EDI,SAPR/3, RDBMS,
IBMMQSeries, VANs.

CD REPLICATION
RIDGEWAY PRESS
13Horseshoe Park, Pangbourne,
Berkshire, RGB 7JW
‘Tel: 0118 984 5331 Fax:0 1 1 8984 5186
E-Mail: info@ridgewaypress.co.uk
Short run duplication with on disk printing
upto fullcolour. Noruntoo short. No
deadline too tight. Immediate quotes.
Available with jewel cases andtray cards
digitally printedin full colour. Paperor
PVCsleeves. Printed mailers.
DEVELOPMENT TOOLS

Inprise
8Pavilions,RuscombeBusiness Pk
Twyford, Berks RG109NN
Tel: 0118 9320022 Fax: 0118 9320017
Customer Services: 0800454065
www.inprise.co.uk
Inpriseis the leading providerof
development solutions fromdesktop to
enterprise level. Inprise’s award-winning
tools are supportedbyanetwork of VARs,
partners andresellers in the UK.
ComponentSource
30Greyfriars Road
Reading, Berks RG1 1PE
Tel: +44 (0)118958 1111
Fax: +44 (0)118 958 9999
sales@componentsource.com
info@componentsource.com
‘www.componentsource.com
Over 1200components canbeunlocked
instantly24hoursaday, via the Internet,
the Website, aprivate dial-up network or
the telephone.
Continuus Software
Bracknell Beeches,Old Bracknell
Lane, Bracknell, Berkshire RG12 7BW
Tel: 01344-78810
Fax:01344-788111
ukadmin@continuus.co.uk
Continuushas the leadingenterpriseand
InternetChangeandConfiguration
Managementsolutions for companies
with complex development environments.
CYRANO( U K ) Limited
Devon House, Park Street
Slough, Berkshire SL1 1PX
Tel: 01753 516500
Fax:01753 516441
khall@cyrano.com
www.cyrano.com
Leadingdeveloper of automatedsoftware
quality tools for financial,
telecommunica-tions, government,
utilities andother markets. Morethan 1800
customers worldwide.
GigaSoft Inc
696 Lantana, K e l l e r ,TX76248, USA
Tel: 001 817 4318470
Fax:0018174319860
Email: info@gigasoft.com
www.gigasoft.com
Graphing|Chartingfunctionality for all
versions of VB,Delphi, VC Builder,and
others. Downloadademoorevaluation
editionat our website.
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Intasoft Ltd
Tresco House, 153 Sweetbrier Lane
Exeter EX13DG
Tel: 01392 217670
Fax:01392 437877
sales@intasoft.co.uk
Intasoftisthesupplierof the popular
configurationmanagementtoo! AllChange.
Ourproduct isbackedbyhighquality
‘support, trainingandconsultancyservices.

Popkin Software & Systems
StAlbans House, PortlandSt
Leamington,Warks, CV325EZ
Tel: 01926 450858 Fax:01926 311833
sales@popkin.com
www.popkin.com
PopkinSoftware&Systems isthe
manufacturer andvendor ofSystem
Architect, the market leadingsuite of
Analysis &DesignModellingtools.
Programming Research Ltd
Glenbrook House, 1/11Molesey Rd
Hersham, Surrey KT12 4RJ
Tel: 01932 888080
Fax:01932 888081
Contact MrJohn Heathcote
ProgrammingResearchLtd(PR:QA)
provide arangeof products andservices
for improvingthe efficiency,productivity
and quality of software development in C,
C++ andFortran.
QBS Software Ltd
11Barley Mow Passage
Chiswick L o n d o nW44PH
Tel: 0181 956 8000
Fax:01819568010
orders@qbss.co.uk
www.qbss.com
Vast rangeof developmentproducts:Next
Daydelivery; 90days free support;account
customers welcome.
SELECT SoftwareTools pic
Westmoreland House,80-86 Bath Rd
Cheltenham Glos GL537JT
Tel: 01242 229700
Fax:01242 229706
marketinginformation@selectst.com
www.selectst.com
SELECT Software Toolsprovidesa
business-drivensolution to companies
adoptingcomponent-baseddevelopment.
Through its market-leading products and
services, SELECTenables themodelling,
managementandassemblyof enterprise‑
class applications fromcomponents.
Superbase Developers Pic
14Regent St, Cambridge CB2 1DB
Tel: 0118 9448962 Fax:0 1 1 8954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2provides apowerful
development environmentfor data based
applications with modernfeatures and
graphical2-way development tools
includingsourcecode 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 UKSpecialist for allSoftware
Development tools, representativesof
Pervasive(Btrieve), InstallShield,RoboHelp
and many moreUSvendors.
Take Five Software Ltd
The SurreyTechnology Centre
40Occam Rd,Surrey Research Park
Guildford, Surrey, UK
Tel: 01483 295050 Fax: 01483 295051
Email: info@takefive.co.uk
http://www.takefive.co.uk
TheSourceCodeEngineeringtoo!SNiFF+
providesanintegrated collection ofsource
codeanalysis, browsing, navigation,
comprehension,editing, build,and
configurationmanagement tools forC,C++,
FORTRAN,Java, andCORBA IDL
developerson Windows andUNIX.
VBxtras
1905 PowersFerry Road Ste100
Atlanta, GA 30339 USA
Tel: 770-952-6356 Fax:770-952-6388
www.vbxtras.com
The VBxtras CatalogisThe UltimateSource
ofTools and Informationfor theVisualBasic

DeveloperWorldwide. Visit the VBxtras Web
site toget the latestVBinfoorto download&
buyVBtools instantly off our ESDWebsite.
VBrtras hasa30-daymoney backguarantee
andthe lowestpricesanywhere!
ZAC CATALOGS
www.InstantSoftware.com
Hugeselectionof visual andinternet
development tools! Complete technical
information, downloadable demos, on-line
‘orderingandinstanton-line delivery. 30
day money-back guarantee.

FORTRAN AND C++
Salford Software Ltd
Adelphi House,Adelphi Street,
Salford M36EN
Tel:0161834.2454
Fax: 0161834 2148
Sales@salford-software.com
www.salford.co.uk
FREE FortranandC++ compilers with
unique CHECKMATEswitchable run-time
diagnostics. C a l loremail fordetails.

HELP SYSTEMS
PeterboroughTechnical
Communication
8Whitewater, Peterborough PE26FB
Tel:01733 237037
Lo-call 0345 419470
Fax:01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creationof manualsandon-screenhelp
systems. Pleasecallor e-mailforour free
informationpack.

LIBRARIES
Wintertree Software Inc.
69Beddington Ave. Nepean,
Ontario, Canada K2J 3N4
Tel: 0016138256271
Fax:001613 8255521
sales@wintertree-software.com
www.wintertree-software.com
Spellingcheckerandthesaurus
components for C/C++, MFC,Visual
Basic,or Delphiapplications.

MFC LIBRARIES
Hypercube, Inc.
Los Angeles, CA, USA
Tel: +1 310 5592354

+13105592357
harlan@hcube.com
www.hcube.com
MFCExtensionLibraries. HyperView++:
VBA-like embeddable forms environment.
HyperDraw++: VISIO-likediagramming|
drawing. Freedemos onwww.hcube.com.
Buy directandsave.

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR96BB
Tel: 01816817701
Fax: 01816817702
Contact:www.opentink.co.uk
OpenLink Software isanindustry-leading
developer anddeployer of secure, high
performancedatabase connectivity
technology, independent operating
system, network protocolandunderlying
database engine.

PUBLISHING
D | Press

sophi
LeadingPublisherofbooks forprofessional
programmersand software engineers.
DigitalPresspublisheshigh-quality,leading
edgeb o o k sontopics suchasMicrosoft
Exchange,Windows NTServer, Intranet
Development,MicrosoftSQLServer,Open
VMS, X-WindowSystems, UNIX,Linux,
LotusNotes, WebServers.

Prentice HallEurope
Campus 400, MarylandsAvenue
Hemel Hempstead, Herts, HP2 7EZ
Contact: Customer Services
Tel: 01442 881891 Fax: 01442 882288
ibd_orders@prenhall.co.uk
Weare thepublisher ofbooksandCD‑

based training materials in allareas of
computing -anddistribute leadingimprints
suchasQUEandSAMS.

RECRUITMENT
LeadPeople Limited
Newstead House, 107 Eastfield Road
Peterborough PE14AU
Tel: 01733 315510 Fax: 01733 314857
email: admin@LeadPeople.com
www.LeadPeople.com
LT.Recruitmentspecialistscovering
London City, UKandIreland.

SECURITY PRODUCTS
Aladdin Knowledge
Systems UK Ltd
1William St, Windsor, Berks SL41BB
Tel: 01753 622266 Fax: 01753 622262
sales@aldn.co.uk www.aks.com
Aladdin is aleadingsupplier ofadvanced
‘softwaresecurity (HASP)andsmart card
development tools (ASE)for software
developers.
BL Computer Security L t d
101Hendon Lane,Finchley,
London N33SH
‘Tel: 0181 343 0734 Fax:0181 346 2672
bi@bics.co.uk www.bics.co.uk
Wespecialiseindesign andmanufactureof
computersecurityproducts.Anchol, Lure
Booster,D e a d l o c k ( D o n g l e s )andC.LA.M.P
Alarms
Data EncryptionSystems Ltd
Silver Street House,
Silver St,Taunton, SomersetTA13DL
Contact PaulineOrrells
‘Tel: 01823 352357 Fax: 01823 352358
www.des.co.uk sales@des.co.uk
DESmanufacturessoftwaresecurity
productsdevelopedasasolution to
softwarepiracyandtheft
RainbowTechnologies Ltd
4The Forum, Hanworth Lane
Chertsey, Surrey KT16 9JX
‘Tel: 01932 579200 Fax: 01932 570743
sales@uk.rainbow.com
OnlyRainbowdelivers leading edge
technology andISOcertifiedquality for
softwareprotection andlicense
‘management.
Sheriff Software
Acudata Limited, Clarendon House
Shenley Road, Borehamwood
Hertfordshire,WD6 1AG
Tel: 0181 905 2552 Fax:0181959 8583
sales@sheriff-software.com
www.sheriff-software.com
TheSheriffSDKprovidessecure and
flexiblecopyprotection without theneed
for donglesor royaltypayments. Includes
classes anddemos forVisualC++, Visual
Basic,VisualFoxProandDelphi.
Softlok International
Softlok House, 14Bark Street East
BoltonBL12BQ
Tel: 01204 436000 Fax:01204 436025
sales@softlok.com
www.softlok.com
Establishedin 1987,Softlok specialise in
softwareprotection, website
authentication &secure intranetaccess.
Superbase Developers Pic
14Regent St,Cambridge CB2 1DB
‘Tel:0118 944 8962 Fax:0 1 1 8954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2 offerspowerfuldata
encryption and anRSA encryption library
with user-definablekeyl e n g t h sand built-in
emailsupport for securecommunications
anddatamanagement.

TRAINING
BrooksAssociates
Bismore,GloucestershireGL67DG
Tel: +44(0)1452770060
Fax:+44 (0)1452770078

Email: bbrooks@cix.co.uk
Contact: Bob Brooks
Worldclass training for Delphi
professionals.
CRaGSystems
178 Bath Road, Thatcham,
Berks RG183HJ
Tel: 01635 873670 Fax: 01635 868557
exe@cragsystems.co.uk
www.cragsystem.co.uk
CRaG Systems provides trainingand
consultancy for bothObject Orientedand
Structured Analysis andDesignofeither
business or real-timesystems. Object
Orientedtechniques follow the Unified
ModelingLanguage (UML)andStructured
techniques the Yourdonmethodwith
Ward-Mellor real-timeextensions.
Database Programmers
RetreatLimited
The Old Fleece, Bisley Street,
Painswick, Stroud,GL66QQ
ContactChristine Shakespeare
Tel: 01452 814 303 Fax:01452813918
100710.303@compuserve.com
www.dp-retreat.com
DPRi s aTraining, Consultingand
DevelopmentCompany offering
scheduled, customised, 1-2-1,on-site
education. All our courses arebasedon
practical, hands-onexercises andweaim
toteachprogrammers to develop
database applications in Delphi, Visual
Basic,Access, ClipperandVO.

LearningTree International Ltd
Mole Business Park
Leatherhead, Surrey KT227AD
Contact Jan Mott
Tel: 01372 364600

5:01372 364611
uksales@learningtree.com
www.learningtree.com
Training for ITProfessionals,Totally
integratedtrainingsolutions fromthe
worlds finestindependent trainingcompany.
QA Training
Part of QA Group Ltd, Cecily Hill
Castle, Cirencester, Glos GL72EF
Contact: Customer Servi m
Tel: 01285 883388 Fi 1285 883399
responsecentre@gqatraining.com
www.qatraining.com
QATraining is the UK'slargest IT training
company with operations worldwide. We
haveunrivalledexperience in technicalIT
trainingandcontinueto pioneer the
developmentof newcourses.
The Object People Limited
EpsilonHouse,
Chilworth Science Pk
Southampton, SO167NS
Tel: 01703 769996 Fax:01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object People haveaworld-wide
reputation in assistingclients adoptand
makesuccessfulprogress with object
technology.
The Windows Developer
Training Specialists
Synaptix Ltd, 160AztecWest,
Almondsbury, Bristol BS324TU
Contact: ColinWilson
Tel: 01454 851563

com
KimCrouse-Wilson isperhapsAmerica's
premier Win32 API expert trainer, nowin
the UK.Forthe best trainingfor C
programmers,or C++programmers who
needmoreGUI than MFCcanoffer,
there's nobetternumber tocall.
Valtech Ltd
Corinthian House, St Giles Circus,
279Tottenham Court Rd
LondonW1P 9AA
Tel: +44 (0)1713072300
Fax: +44(0)1713072301
Web: http://www.valtech.com
training@valtech.com
Valtech isaninternationaltrainingand
consultinggroupofferingawide rangeof
courses, to transfer theexpertise to
develop new multi-tiersystems. Valtech
has trained5000people throughoutEurope
in 1997,andis recognizedasthe European
leader in Object TechnologyTransfer.
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Cry Hack it! and let slip the Pentiums of War
aesis on the increase these days. From high profile examples
‐ a number of cracking attempts on big business were reported to have

taken place during the June 18anti-capitalist ‘ e v e n t ’‐to frankly funny events
such as the hackingof the Labour Party official website some
months ago, the threat of e-war has never been moreapparent.
With increasing numbers of sensitive and important systems now
connected to the Internet, skilled crackers are a weapon that can
be deployed by even the smallest rogue s t a t eto great effect.

S onow Our Boys (well, more a c c u r a t e l yThe Yanks) are poised t o
strike back in cyberspace against websites that offend them. An elite
team has been prepared (we were g o i n g to call it Net.Force but Tom
Clancy got there first, I’m afraid) ready to crack open and liquidate
enemy sites with extreme net.prejudice. The Register (www.theregis‑
ter.co.uk) reports that the US has offered assistance to the Russians in
their current battle against Islamic militants seeking independence for
renegade province Dagestan. Under the proposal, US crackers would infil‑

Space blob
N° it's not a spacedog. It's a floating red ball,

of course. Boffins at NASA have come up
with a concept for a PDA, sorry, PSA ‐ Personal
Space Assistant. Apparently, the things will float aboutthe International
Space Station like erm... round red floating things, checking instruments
and generally making sure there's still oxygen and other vital things (like,
presumably, that there's enough chocolate biscuits and tea around to keep
the astronauts’ catechin levels up). The devices will also be available to
aid in international communication efforts bytranslating for the Russian
and European cosmonauts who will man the stat ion alongside their US
colleagues. Although presumably it will have to do a better job than
AltaVista’s Babel Fish.

Other duties the little red blob will perform include waking up the doz‑
ing spacemen (and women), acting as portable Internet access devices,
and being the target in lightsaber training. Oops. Okay, so it’s actually
quite a good idea.Weshouldn't mock. But the idea of floating robot assis‑
tants makes us think of Disney's abysmal 1979 effort The Black Hole. Can
you say V.I.N.CENT?

Nothing has been said so far about what kind of software the beasts
will be running.We can’t help thinking that this might be an ideal opportu‑
nity for robotics masters Lego to pitch the idea of putt ing MindStorms,
their embdedded control software which featured in a recent EXE feature,
at the heart of the PSA.At least it would keep the construction costs down.

trate and destroy pro-rebel websites, which have been used by the mili‑
tants to spread the word.

Hard though it is totop such an offer, we'd like to try. So, we're offering to
set up an elite team of inexperienced New Deal squaddies to solve one
o f the Net's most persistent p r o b l e m s‐ personal homepages™.Yes, we'll

track down all of those ‘My Home Page’ created-in-FrontPad efforts,
and crack all those which use offensive colours, background images,
or animated GIFs.Any animated G I F sat all.We'll beparticularly bru‑

tal to sites which load WAV or (shudder) MIDI files in the background.
And our spleen will bewell and truly vented on sites that actually have

photos of the owners on them.
If you'd l i k eto join our Net.Posse (sorry, Mr Clancy), just send your

details to: | believe everything | read, EXE Magazine,Next Door to
‘Blackmail!’, Behind the Water Pipes,Th i rd S t a l l on the Right , the
Gents Toi lets, Victor ia Station, London SW1.
* No we're not.

hine nine ninety-nine
hen is a bug n o ta bug? When it's 9/9/99, of c o u r s e !The pre-Y2K date
passed without so much asa single well-publicised failure.

Prophets of Doom will no doubt be terribly upset. It had been reckoned
that this once-in-a-century date might see Cobol systems crashing left
right and centre, since 9999 (which is the way that most old systems view
this particular date) used to be used as an end-of-batch marker.Yet the
banks didn't fail, factories didn't grind to a halt, the power stubbornly
stayed on, and harassed IT managers the world over were able to take
the afternoon off, grinning inanely.

Rumour has i tthat s e v e r a lTandy TRS-80s did i nfact crash, but t othe
best of our k n o w l e d g ethe Dancing Demon isn't considered vital software
in any industry.

None of this is likely to dampen the ardour of those who insist that
Y2K will bethe End of Computing As WeKnow It, however, since the two
bugs stem from different causes. While the media ramps up expectations
of disaster, and people prepare to go and take all their money out of the
banks in case there's a run on them (er...), the government is doing its
b i tto frighten small businessmen witless by sending out a ‘last chance’
Action 2000 information pack loaded with calming phrases like ‘critical
to survival’ and ‘final lifeline’. Which is i r o n i c , s e e i n g as how the Gart‑
ner Group reckons that governmentis the only sector of infrastructure
in the UK where the distribution of Y2K risk is ‘moderate’ as opposed to
‘isolated’. Glass housesand stones, methinks.

A sheep amid the wolves
s we were writing these words it was announced that the long-awaited
UK eCommerce ‘Tsar’ had been appointed. Leaving aside the fact that

the government and media insist on spelling it ‘Czar ’, which is patently
wrong - go read the British Library guidelines on transliteration of Cyril‑
lic if you don't believe me‐ this is not quite the cause for celebration that
it should be. The man in question is Alex Allan, whose previous jobs
include being High Commissioner to Australia, a country that is in the
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process of introducing draconian (and probably unenforceable) laws to
censor Internet content. Put this together with the UK government's half‑
baked plans to give the Police power to do unregulated net.snooping, and
you could be forgiven for not feeling too confident about the future of e‑
commerce under Mr Allan.

We would still advise developers to learn all about building e-commerce
apps. You might like to start looking at property in California, though. i |
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C T R L - B R E A K ..The all new adventures o fVerity Stob

Waltz$
When the Editor heard the Poet Laureate had

taken it into his head to read poems to the

TUC, he was not impressed. ‘That's bound to

set Stob off again,’ he said. And so it has.
Radio4 interview w i t h a programmer

O why do you sit in your crumpled clothes,
Typing somuch and somuch?
You Dilbertish minnow that society loathes
Why must you sit in your crumpled clothes,
Your mouse in a hot sweaty clutch?
A loner in anorak, with your introvert pose
You drift off to Cyberspace, in a porn-raddled doze
And meanwhile you get rich! How?God only knows!
Typing and clicking somuch.

Mr Humphries you realise this is not fair play
Guessing somuch and somuch.
Wetechies don’t surf on the Net all the day
Westruggle to give of Good Think for our pay ‑
Which isn’t somuch and somuch.
And as for our image: I heardwith dismay
You repeateda long since discredited cliché...
~I’m sorry but we're out of time. Here’s Thoughtfor the Day.
Thank you, Ms Stob, very much.

Trying out my new program

This latest flower of my hard-earned skil l ,
( Tr y start ing it from D:, that’s prob’ly best.)
It has wi th in its screens no showy fr i l l
(Just copy these DLLs; you don’t need the rest . )
Only elegant and self-sufficient code,
That wi l l do the job and minimise the load,
And yet is flexible and can bechanged to suit.
(Oh dear. I fear that it’s time to reboot.)

Because its local database is small,
(Are you sure it’s on the path? Yes, yes, I’ve seen.)
I t hardly takes up any disk at al l ,
And fits upon the most frugal machine.
Itsmenu structure, as you have inferred,
Is plain as day. (Mus t you really open Word?)
Even if you've not the manual read.
(Right-click the taskbar now to k i l l it dead.)

Although the inner workings of design
(Hold on. I 'd better hack the reg’stry hive.)
Must be hidden from the untrainedmind,
(A re you absolutely sure you’re runn ing SP5?)
The centre core is kept in isolated blocks
I could quickly po r t i t to a Mac or other box
In ha l f a month. (What now?That COM port’s free!
I give up. Let’s go r un it on my own PC.)

Pronunciation guide to the M4corridor

Come friendly bombs and fall on Slough.
But Slough alone is not enough,
Since Betj’s tough stuff pu t Slough in a hu f f
The ro t has spread.
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Now IT growth and IT wealth
And pension schemes and plans for health
Havemagicked English towns by stealth
To Silicon Undead.

Soto Junction 10, and blow up Reading
Don’t hesitate! Plunge on unheeding
Zombies’ cries as they lie bleeding.
Zoom past without care.

Yet more must die. We’ll not be low key!
Head south and nuke foul Basingstoke
Leave just a mushroom cloud of smoky
Death in the air.

Come ordinance and cleanse New-bury;
When Twyford goes we'll a l l makemerry
And havea toast in Bristol sherry
To our murderous art.

Come bombs and ra inonce more on Slough.
John Betj was very hard on you
There’s others worse ‐ but what can one do?
You've got to start
{Somewhere.]

Waltz$
Ask B i l l whyfunction code 6[ i n MS-DOS, tooutput a str ing] ends i n a
dollar sign. Noone in the world knows that but m e ’- the late Gary Kil‑
dal l , inventor of CP /Mand founder of IntergalacticD ig i ta l Research,
quotedbyRobertCringely in Accidental Empires.

One night in his office, B i l l Gates is alone.
He's done al l his email and he’s ready for home.
But there’s a l ight in the corner from no glowing screen ‑
It ’s the ghost of Gary Kildall, a l l bearded and green.
Cries the spirit: Hey William, with a l l due respect
Windows is but CP/M, and I’ve come to collect.
Offer me no argument, I ’ l l not stand for tricks:
For I know why there's a dollar in function code 6.

Sing: We'll have no excuses, we'll have no more tricks,
Kildallp u t the dollar sign infunction code 6!
Then Gates eyes the spir i t without fear in his soul,
And calls to his rival: Gohence bearded ghoul!
Do you think I wi l l yield to this Scooby-Doo tactic?
Where now is the firm that was ‘Intergalactic’?
Your BIOS lies obsolete, your functions uncalled,
And if programmers saw them they'd be quite appalled,
It matters not a bit that you screamand you holler
For what kind of jerk ends a str ing wi th a dollar?

Sing:A currency display bugmust most surelyfoller,
Theghostends hisstrings not with NUL but with $!

Now when Bil l calls the shots we know who prevails.
And it seems so this instance. The spook stops his wails.
Itsextremities fade ‐ like the feline in Alice ‑
Ti l l only its head’s left, s t i l l leeringwith malice.
But it calls out defiantly: Now don’t you forget
You've won in this dollar-world, but there’s more to come yet.
CP/M’s st i l l wowing ’em where the folks aren’t so pure-oh:
For the demons of Hellfire have switched to the Euro.

Sing: The dominion of Beelzebubmakes us a l lfeel uneasy
But at least the exchange rate is on pa r with the EC.
One two three one three two three two onestop. ry]

Verity wishestoapologisetoFrancesCornfordandGKChesterton (‘Toafat
ladyseenfrom the train’/’Thefat ladyspeaks’), ThomasHood(A Parental
Ode to My Son, Aged Three Years andFour Months’), Sir John Betjeman
(‘Slough’)andRKipl ing (‘TheLooking-Glass’)for r ipp ingofftheirpoems.
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