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SOAPFLAKES |

Database technology for large
scale web applications

Today's web
developers face

the choice of
building a

, large-scale
{ ~ ~ ~ web

application against a
pure object database
or a relational

database. When deciding this, a
developer needs to consider
three fundamentalelements: the
scalability of the web
application from inception, the
abil ity of the database to
manage relationships between
complex data types, and the ful l
use of existing database systems
within the organisation.

Although increasing its
market share, the pure object
database management system
(ODBMS) market remains small
compared to the relational
database (RDBMS) market. It is
the abi l i ty to write object-to‑
relational translation layers
that work which explains the
success RDBMS vendors have
had in defending market share.
Most application developers do
not have to concern themselves
with the effects of a query that
takes a few hundred
milliseconds or even seconds.
However, when building a web
application, these effects have
considerable impact on the
performance of relational
engines. H i t rates of a million a
day are no longer rare, and will
be commonplace tomorrow.
Planninga high-performance
scaleable site should bedone
from day one.

Scalabil i ty and high
performance are separate, but
inter-dependent, issues. As
services are added, the cache
becomes more distributed and
shared so that the system
handles more users , but wi th
the same performance as
before. Common caching and
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clustering strategies include
logical, physical and divisional,
a technique where the cache is
split across the network.
Logical caching and clustering
is useful for a service managing
many different types of
operations, while applications
that handle geographical data
typically use a physical
part i t ioning strategy. ODBMS
caching and clustering wi l l
enable the system's
performance to remain
constant as the number of hits
the site receives grows.

Usingan object database is a
more naturalfi t for the
management of complex data
types. These store and
manipulate data types such as
text, image, video, audio, time
series, and spatial data.
Typically, a relational database
requires 25% to 40% of
additional coding to flatten and
rebuildobjects from relational
tables or flat files. For complex
data models, it can be higher.
Conversely, object database
management systems usually
require l i t t le more than 2% of
their application code to
manage object storage.

Thecode differential is
achieved by stor ing data wi tha
single-level storage model,
whereas an RDBMS usesa dual‑
level storage model ie the
application and the database
havedifferent representations
of the data. With an ODBMS,
objects and their associated
relationships are stored on disk
wi th the same representation as
in memory.

Since sol i t t le code exists to
manipulate database objects
and the relationships between
them, the ODBMS is able to
rapidly extend object-oriented
applications to incorporate new
data types by simply defining
an additional objectclass.

Whether us ing relational
tools for generating user
reports, or a relational database
to track customer account
information, al l these systems
need a gateway to keep the Web
site synchronised with exist ing
relational structures. A
synchronisation gateway is
much more than a simple
object-to-relational mapping
layer. When a record is updated
in a relational database that the
ODBMS needs, a trigger is sent
to a gateway, which queries the
relational database for the new
record. The new data is
migrated, and facilities in

Escape
?.

electricity (and
heaters)but no
telephone, no

television... and,of course, no
computer. I started to wonder if
in these remote conditions, I had
managed to escapecompletely
from computers and their
associated software. Okay, I have
to admit I did take with mea
handheldcomputer. I read a few
electronic bookson it.With the
screen not being ideal, it is
harder to readthan ‘old‑
fashioned’ books but it’s much
less bulky to carry (wehadto
br ingfood and skis with us).

So, apar t from the handheld,
were there a n y other processors
present? I ’m afraid there were
quite a few, ( m o s t , i f not al l o f
them, brought with us). First
we had some family staying
with us for a few days; they
brought a GSM phone anda
radio.The GSM phone probably

This Christmas I
, renteda cottage

“, onasnowy
_ mountain in

ODBMS synchronisation
gateways allow for numerous
configurations; the choice
depends on the relationship
betweenthe two systems.

The abil i ty of the intelligent
ODBMS to map onto relational
systems allows the enterprise to
harness i ts corporate data and
dynamically deliver it to
customers in the marketplace.
Object databases are sett ing the
standard for developing and
deploying complex business
applications in a dynamic
environment.
J im Beagle,
VP-Europe, Object Design.

has more electronics and
software than even my
handheld device. Then I hada
radio scanner, so I could listen
to the BBC, and an electronic
beard trimmer. (I heard a story
several years ago, thata
company, I think it was Philips,
bui l t an ‘artificial intelligence’
razor which cut ‘intelligently’ ‑
whatever that means). Last but
not least, I was car ry ing a GPS
receiver, another quite
sophisticated piece of
equipment.

In the cottage there was a
quite basic fridge, I doubt that it
hadmuchthat was electronic
inside it but I didn’t take it apart
to check! The fire alarm most
certainly hada small controller.

Processorsand software
really are ubiquitous today. You
would have to bereally
determined to spendseveral
days in a completely electronic‑
free environment. What is still
missing is a l ink between most
devices. The net and/or the web
has not yet permeated through
to these small appliances.
DavidMery
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Cosmic Software has upgraded
its C cross-compilers for
Motorola's 68HC05, HC08, HC11,
HC12, and HC16 microcontroller
families. Source-code compatible
with previous versions, version 4.1
introduces an extended debug
format and further processor‑
specific optimisations for each
microcontroller
0118 9880241

NAG has announced Release3 of
the Fortran 90 Library, NAG 7/90,
of numerical and statistical
routines. New areas covered in
Release3 include: Kelvin
functions, norms of a matrix, 2D
quadrature, and multivariate
analysis. Unix and Windows
compatible.
www.nag.co.uk

Open Market has introduced
siteDirector 4.1, for the delivery
and maintenance of large volumes
of data on the Web. It features
new searching capabil i t ies,
such as relevancy ranking and
phrase proximity. It runs on
Windows NT 4.0.
sitedirector.folio.com

Business Objects is shipping
its enterprise query, reporting,
and analysis system for the Web,
WebIntel l igence. I t is a thin
client decision support system
( D S S ) that uses a Java query
applet to extend DSS
capabilities to suppliers or
customers.
www.businessobjects.com

Telemedia Systems (TSL) has
released ProBuilder, a tool for
customising interactive network
multimedia applications. A suite
of ActiveX controls allow the
control, display, and recording of
both live streams and video on
demand.
www.telemedia.co.uk

Visual dBase 7 ships ‐ at last
The new 32-bit version of the data‑
base development tool includes
ActiveX support for reuse of com‑
ponents, a new integrated report
writer, avisual SQL query builder, a
Project Explorer for visually man‑
aging application files with hierar‑
chical and custom views, and an
enhanced 32-bit integrated compil‑
er for royalty-free application dis‑
tribution. There is data connectivity
for Microsoft FoxPro, Access, and
corporate database servers includ‑
ing Oracle, Sybase, Informix, and
DB2. xBase developers will use the
same RADWorkbench IDE found in
Delphi and JBuilder.

Other features include Web wiz‑
ards for the publishing of dynamic
data over the Internet and a pro ‑
grammatic grid control for the user
in te r faceto data.

InstallShield Express is bundled
for the creationof installation pro‑
grams. New Data Modules and
Object Containers manage and
maintain the relationship between
visual components and database
components.

‘Bie

Borland ships two editions of
Visual dBase 7: Professional and
Client/Server.The latter includes
everything in the Professional edi‑
t ion plus Interbase 95 Server for
building and testing client/server
applications, Borland SQLLinks for
database server connectivity, adata
migration wizard, and support for
Borland's MIDAS application serv‑
er. For a more detailed description
ofthese features and a matrix com‑

paring the two editions see theVisu‑
al dBase 7 web site.

Visual dBase 7 Professional is
expected to retail at £249.00. Cur‑
rent dBase and Visual dBase own‑
ers can u p g r a d eto the Professional
edition for £149.00. Equivalent
prices for the Client/Server edition
and upgrades from the currentVisu‑
al dBase Client/Server are £995.00
and £795 respectively.
wwww.borland.com|VdBase

Seeding the object-oriented database garden
Computer Associates ( C A ) and
Fuj i tsu have released Jasmine,
an object-oriented development
platform to provide support for
d y n a m i c mult imedia app l i ca ‑
tions together w i th the practical
data management required by
mainstream businesses. Fujitsu
has prov ided t h e ob jec t data ‑
base technology.

I t i s in tended to support a
wide-range of business applica‑
t ions including electronic com ‑
merce and customer support.
Appl icat ions c a n be deployed
a c r o s s the Internet or corporate
intranets and c a n be r u n in
Microsof t a n d Ne tscape web
browsers.

JADE, the Jasmine Applica‑
t ion Development Environment,
p r o v i d e sa code-free multimedia
authoring and application devel‑
opment environment wi th tools
for rapid design and debugging.

I t s o p e n architecture a l l ows a
va r i e t y of deve lopment tools,
including (100% pure) Java, C++,
VisualBasic, and ActiveX com ‑
ponents. Jasmine comes w i t h
class libraries fo r creat ing and
manag ing mult imedia data,
inc lud ing b i tmaps , animation,
audio, and full-motion video.

Jasmine’s object architecture
is designed to eliminatethe over‑
head associated w i t h mapping
objects to underlying relational
structures (in combination w i th
SQL class libraries to a c c e s s
ex i s t i ng da ta stores) . Na t i ve
access to relational and other
data sources is provided, includ‑
ing Openingres, Oracle, Informix,
SQL Server, CA-IDMS,CA-Dat‑
acom,and DB2. Support for OLE
DB and ODBC standards enable
compatibility with reportwriters
and decision support tools ( in te ‑
gration is providedwith ISGNav‑

i ga to r to provide Microsoft
ADO/OLE DB connect iv i ty) .

CA h a s a lso announced a
development par tnersh ip wi th
Excalibur Technologies to p r o ‑
vide Jasmine users wi th knowl ‑
edge  re t r i eva l  capab i l i t i e s .
Excal ibur ’s natural language

a n d  n a t i v e  i m a g e
retrieval w i l l be integrated w i th
Jasmine’s object-oriented data‑
base. Th is wi l l enable develop‑
ers t o a c c e s s
content suchas image, text, pic‑
ture archives, or complex HTML‑
based Web applications.

Pr ic ing for Jasmine starts a t
£550.00 w i t h d iscounts for vol‑
ume purchases. A D e v e l o p e r
Edit ion is cur ren t l y available a t
no charge.This in i t ia l release of

re t r ieva l

mu l t imed ia

Jasmine supports Unix and Win‑
dows NT servers and Windows
95and NT clients.
Ww www.cai.com
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ActiveX in search of an assistant
IntelliFlo’s ActiveAssistant pro‑
vides developers with the means of
producing an assistant ‐ i n the man‑
ner of the Microsoft Office Assis‑
tant - for their own applications.
This ActiveX control provides con‑
text-sensitive help and tips. It can
show specific animations based on
options users have chosen or steps
they have taken. Generally, it will
act as a guide to users of asystem.

You can add seventypes of infor‑
mation to the assistant's speech
bubble, all v i a methods: A d d B u t‑
t o n , AddLabe l , AddL ine , AddOp‑
t i o n , AddText, AddCheckBox, and
A d d T r i a n g u l a r op t i on . A n ani‑
mation builder is provided to put
t o g e t h e rthe i m a g e st o show. These
animat ions can be loaded at both
design and runtime. Positioning,

I'vehad alook through the form details

the workflow rules.
itseems to methat you may not wish tofita
sunrooffor oneof the following reasons:
@the carhas nothadanMOT

@the caris more than 3years old
@ nowarranty agreement
@c u s t o m e ri sabad payer
© c a r i sa convertible
@the car already has a sunroof
@other reason...

@ Cancel

that have been filledinfor this case to try
and establish why you wish to depart from

BLOB support for database server
Velocis Database Server2.0 has been released by Raima. N e w fea‑
tures concern binary large objects (BLOB) , v e r y large database
( V L D B ) support, and hot on-line back ups. I t includes programming
interfaces for Visual Basic, Delphi, and Perl 5.0.

Version 2.0 enables standardODBC inserting, deleting, and updat‑
ing of untyped data including graphics, text, sound, and video.This
includes support via SQL fo r the l o n g v a r b i n a r y type, which han‑
dies binary data, and forthe l o n g v a r c h a r type, which handles vari‑
able length text.

VLDB support received two new enhancements. Database files
in previous versions were l imi ted to approximately 2 gigabytes, and
a database could only consist of 256 files. The n e w version al lows
addit ional files to be logical ly added to exist ing files: a n e w fi le in
any locat ion is treated as an extension of one of the exist ing 256
database files. A change in database addressing a l l o w sa database
to contain 65000 files and over 2 bil l ion records.

In addit ion to access through ODBC, developers have an inter‑
face for Visual Basic. VB Global Defin i t ion fi les define low-level
function prototypes and the input to be passed to each function. A
Delphi interface allows developers to embed API functions in the
Delphi code.

There is mult ip le protocol server support ( t he same server can
communicate simultaneously with clients using different network
transport protocols), an enhanced SQL optimiser, an NML Client for
NetWare, and improvedTCP/IP features for Unix.

A hot on-line backup fac i l i ty increasesdatabase availabi l i ty. For
cons is tency checking, tools to check for key and data fi le cor rup ‑
t ion a r e bui l t i n t o the database (avai lab le through both an A P I and
aut i l i t y ) .Version 2.0 o f the Velocis DatabaseServer extends encryp‑
t ion capabilities by al lowing data to be encrypted prior to the trans‑
fer between client and server. Internationalcharacter sets are catered
for w i th Unicode.
w  w w w . r a i m a . c o m
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control is priced at £99 and is com‑
patible wi th any fully compliant
ActiveX host environment.
wwww.intelliflo.com

Integrating
requirements
RationalSoftware has released Req‑
u i s i t e P r o3.0, the latest version o fi t s
Windows-based requirements man‑
agement tool. Cross-project trace‑
ability, hierarchical requirements,
and enhanced integration (w i th
Rational’s ClearCase onWindows
NT, Rational Rose, and SQA Suite)
have been added to the product.

Hierarchical requirements allow
development teams, whatever their
p r o g r a m m i n g style o r methodolo‑
gy, to group related requirements
and automatically establish trace‑
ability between them.

Cross-project traceability
enables users to break large pro‑
jects in to smaller, more manageable
u n i t s , o r t o group common r e q u i r e ‑

ments into separate projects, and
still trace related requirements. For
example, c h a n g e sto a business rule
will visibly flag related requirements
in other projects.

Integrationwith C l e a r C a s eis to
enable development teams to man‑
age requirements in association with
the code being developed.

RequisitePro 3.0 supports Win‑
dows 9 5 and N T 4.0. U K p r i c i n g i s

£1050 and support.
w www.rational.com

N E W S

MKS has released version 6.1 of
i tsToolkit. Over 20new entries
include N T security u t i l i t i e s ,Web

development utilities, Windows
specific graphical applications, and
Visual KornShell scripting.
www.mks.com

Visual Intercept,a project‑
oriented bug tracking tool, has
been released by Elsinore
Technologies. It automates the
tracking of bugs, feature
requests, and support calls. It is
integrated with Microsoft's
Visual Studio and runs on
Windows 3.x, 95and NT.
www.elsitech.com|vintercept

Borland UK has announced the
availability of Interbase 5.0. It
has new SQL and server features
to provide improved scaleability
and concurrency.The Super‑
Server multi-client, multi‑
threaded architecture aims to
eliminate bottlenecks and reduce
the overhead of multiple-process
tasks.
www.interbase.com

JChart 2.1, from RogueWave, is
a charting tool for Java, offering a
palette of overlay charts built
from JavaBeans components,
with the a b i l i t yt om i x and match
the components to create custom
overlay charts. It enables multi‑
dimension v e r s i o n s of bar, area,
line, p i e , and scatter-plot charts.
www.roguewave.com

Information Builders, the
middleware vendor, has
announced Enterprise
Component Broker to provide
enterprise-wide Java based data
access. Developers can visually
develop and deploy Internet
applications that interact with an
organisation's existing
applications or data.
www.ibi.com



brews

An NT version of the OO case
tool Engineer has been released
byLincolnSoftware. Engineer
is used for the development of
information systems using
object-oriented techniques.
Engineer provides 100% code
generation to deliver two, three,
or n-tier Intranet, Internet, client/
server solutions.
www.linco/nsoftware.com

Web access to IBM mainframes
and AS/400 systems is available
with WRQ's Reflection for I B M
v6.2. It combines ActiveX
Document support with the
functionality of existing WRQ IBM
connectivity for Windows 95/NT
desktops.
www.wickhill.com

Object Team 7, from Cayenne
Sof tware , is acomponent-based
systems modelling tool. It
includes improved reverse
engineering and code generation,
and OMG UML 1.0compliance for
notation and diagram editors.
www.cayennesoft.com

REAL/32 Legacy Server, from
Intelligent Micro Software
(IMS), enables access to legacy
applicat ions from any Java
enabled d e v i c e .The server can
enable the design of Java or Web‑
based ‘front-ends' to any existing
DOS application, providing a link
into NT or NC environments.
www.imsitd.com

Embedded systems programmers
will be able to use Microsoft
Visual C++ 5.0 in conjunction
with Phar Lap's Realtime ETS
Kernel. It is the core component of
Version 9.0 of the company's
T N T EmbeddedTo o l S u i t e , and
provides aWindows compatible
realtime operating system for
embedded applications.
www.pharlap.com
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Sniffing out a development environment
TakeFive Software has released
SNiFF+ version 2.4. New wizards,
an improved GUI, third party tool
support , and expanded Java sup‑
por t are included in the project
development environment.

There is a ‘get to know SNiFF+'
helper for newusers. This wizard
automatically checks the installa‑
t ion and important SNiFF+ proper‑
t ies, to shorten installation t ime
and administrative tasks.

In addition to support for
Emacs, andTakeFive’s own Source
Editor, version 2.4 is integrated
with the vi and Premia Code‑
Wright editors. Functions such as
symbol and object highlighting are
available with these editors, in
conjunction with the browsing and
navigation features of SNiFF+.

Enhancements to the browsing
and navigation tools give the user
more information about source
code objects and symbols without
the necessity to launch a source

The Tao of
embedding
Tao Systems has released the Elate
runtime environment. The object
based system has been designed to
achieve optimum performance lev‑
els in conjunction with full portabil‑
i ty. It is targeted at the whole
embedded market place, up to and
including NCs. With i ts ‘v i r tual
processor’ (VP) i t incorporates a
unique translation technology
enabling a range of dynamic or sta‑
tic binding. It has a real-time kernel
within which elements, such as a
particular type of scheduler, are
user selectable. Portability is acen‑
tral feature; Elate can not only run
natively, but as a runtime on top of
other platforms, such asWindows.

It may offer support to the future
of widespread, commercial Java
development by achieving an opti‑
misedC level of performance out of
Java, running on an embedded plat‑
form, with a small footprint. Only
the application specific ‘tools’ are
loaded in memory.
w www.tao.co.uk

editor. Information about the struc‑
ture of the source code, and the
relationship of the objects within
the program st ruc tu re , i s pre‑
sented to the user.

Expanded Java support can be
found in SNiFF+u. It works with
Sun's JDK 1.1 and offers support
for language elements like anony‑

mous and inner classes, and
threads. A graphical Java debug‑
ger provides thread and data
browsing facilities.

SNiFF+ 2.4 will be available,
from the Web and on CD, by Febru‑
ary. I t supports Windows 95 and
NT, and most Unix derivatives.
w www.takefive.co.at

HTML 4.0 a W3C Recommendation
‘TheWorld Wide Web Consortium (W3C) hasannouncedt h e release
of the HTML4.0 specification as aW3C Recommendation.This indi‑
cates that a specification is stable, contributes to Web interoper‑
ab i l i t y, and has been reviewed by a l l W3C Members, who are in
favour of supporting i ts adoption by the industry.

HTML 4.0 improvesthe look and funct ional i ty of Web pages. Fea‑
tures include advanced forms, in-lineframes, enhanced tables, and
support for objects and scripts.

Advanced forms enable content providers to display rich HTML
in a n y bu t ton , create read-only contro ls , g r o u p f o r m con t ro l s
together, add labels to controls, and provide keyboardshortcuts on
controls. Advanced frame features, including in-line frames, allow
authors to create compound documents by placing frames in HTML
documents. Table enhancements involve r o w and column group ‑
ings, and improved border control. Objec t support provides a stan‑
dard w a y for authors to embed ob jec ts a n d scr ipts , a n d support
s ty le sheets in their documents.

HTML4.0 provides the markup needed fo r a n y language, includ‑
i n g mult i l ingual documen ts , a l l ow ing authors to m a n a g e di ffer‑
encesin language, text direction, and character encodingschemes.
HTML 4.0 is more accessible to users w i t h disabilities, a l l ow ing
table and form text to be rendered in to brai l le or speech.

W3C has introduced a W3C HTML Validation service at http://val‑
idator.w3.org. Content providers c a n u s e th i s to val idate their Web
pagesagainst the HTML 4.0 Recommendation. ( I t can also be used
to check conformance against previous versions of HTML, including
the H T M L 3.2 Recommendation and the IETF HTML 2.0 standard.)
w www.w3c.org
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M A Y H E M

FightingTamagotchi
L° August I lamented that,
he order to play modern

games y o u need as much
processing power on one desk
asexisted in the world ten
years ago. It has been pointed
out to me, in the most direct
manner possible, that I was
wrong, and that it’s possible to
play the most fashionable game
of all on the simplest of
machines. I have even been
given one of these machines.
It’s called a Tamagotchi.

Probably you have heard of
Tamagotchi ( o r in very loose
translation, Cyberpets), but
since you're l i ke ly to be a sane,
intell igent adult, you’re
un l ike ly to have played wi th
one.My benefactor, however,
must have thought that I had
the intellectualprowess and
attention spanof a ten-yearold,
because after giving me the toy,
he suggested I use i t .

Here’s a mini-review. The
machine integrates
motherboard, processor, display,
and keyboard into one case,
which is about an inch square
by an inchdeep, and is
pleasantly curved to fi t the
hand. There are several colour
options; mine wasa brilliant
orange with acid yellow details ‑
acolour scheme which was
rather less soothing than the
physical shape of the case. After
pul l ing out the paper tab and
setting the time, an eggappears
on the display, which, after a few
minutes, wriggles and then
hatches into a thing which looks
like a Pac-man, but eats more.

The point of the game is that
this creature lives in the device,
and requires constant care.
When it wants something it lets
you know, by bleeping. If i t ’s
hungry, you feed it . I f it’s bored,
you either feed it snacks or play
a stupid and pointless (and very
noisy) game with i t . Sometimes
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A f te r ge t t ing bored w i t h multimedia high-speed CD ROM games
consoles, Jules has been playing w i t h the smallest g a m e of al l .

it’s neither bored n o r hungry, it
just wants attention, so it needs
discipline (a very non-PC
smack). If it gets i l l , you take it
to the vet for an injection, and if
it craps on the screen (which it
does from time to time), there’s
a duck which comes and clears
it up. (Why a duck? Dunno. I
guess it is probably some
hysterically funny pun in
Japanese.) When it goes to sleep,
you can’t do anything wi th i t , so
you turn out the lights. The
device is controlled using three
buttons to navigate around and
make selections from a
hierarchical menu (which is
surprisingly effective ‐ this
three-button interface could
control absolutely anything!).

Assuming you look after i t ,
and don’t either starve i t ,
overfeed i t , condemn it to lonely
misery, a l inger ing illness, a
screenful of excrement or ‑
heaven forfend ‐ a lack of
discipline, it mutates into
somethinga b i t bigger. Then it
mutates again, and again, and
again, un t i l eventually it packs
its bags and leaves, leaving
nothing but an empty screen
(sniff !) and a few statistics. My
first one lasted eight days ‐ no t
a patchon the record (held, no
doubt, by some obsessive ten‑
year old) of 58days. E igh t days
is stil l my personal best.

In order to look after the
stupid thing, you have to take it
everywhere. It would bleep at me
in the pub, when I was watching
telly, even in meetings. (‘Aren’t
you going to answer your phone?’
Not on your life!) It has been
designed to havethe same body
clock as a Japanese schoolchild,
so it got me out of bed at six am
every day, crying for a feed.

Schoolchildren the world
over have discovered to their
cost that the appeal of these
things is precisely their
nuisance value. But it says a lot
about the resilience of children
that they st i l l persist.

At one level, I can see the
advantages. Today, American
couples treat bags of flour as
babies to see how they cope
with the responsibility of real
parenthood, and these
Tamagotchi do something
similar for children. Also, I ’m
sure that m a n y parents would
be delighted wi th a gadget
which would get their children
up in t ime fo r school.

But there are two things
which concern me about them.
Firstly, the fact that the
creatures make demands which
have to be fulfilled r igh t away ‑
when they’re hungry, for
example, feeding them is al l you
can do. The game you play to
entertain them is not
cooperative at all. There’s no
scope for shaping them; making
them fit your routine rather
than vice-versa. At the end of
the day, you’re left with a
creature which is, in any real
sense, wild, and no more
rewarding asa pet than a spider
or stick insect. Secondly (and
even more worry ing), there is
the next generation of
Tamagotchi; after you've raised
them, you can get them to fight
each other by plugging the cases
together. Whilea figh t is the
inevitable consequence of
any th ing Japanese and cutesy
(as any fan of Japanese comics
wil l testify), I don’t think even
Japanese children would
consider ra is ing a puppy just so
it could tear another kid’s pet

l imbfrom l imb - unt i l the
Tamagotchi taught them to do
so, of course. I have no doubt
that the world’s children are
better at separating real l ife and
games than adults give them
credit for, but if so, what value
is left of the original design?

If you ask me, an educational
toy which children enjoy so
much that they collect them is
too valuable an idea to waste on
a virtual fight. I think that the
gadgets should be trainable,
that they should be able to learn
tricks, and that the game should
be a cooperative pattern‑
recognition game, something
l i ke a Simon. Not only that,
when a creature dies, it should
require the input of two other
machines to create a new one
(and those two machines should
genuinely contribute to the kind
of creature which will emerge).
Teach children to make
something persistent, teach
them about genetics and
pedigree and mutation (and the
dangers of inbreeding, too), and
allow them to create a bloodline
wi th real, cash value to their
friends. Finally, create agame
which gets more sophisticated
wi th time, requiringlarger,
more expensive receptacles ‑
something which continues to
be rewarding to children (and
the manufacturers) as they tu rn
in to adults.

I quite fancy w r i t i n g that
program. Net pets, anyone?

Tamagotchi is made by Bandai,
and is available in toy stores,
chemists, market stalls, and
schools worldwide. Jules is st i l l
torturing his Tamagotchi, and
lives in hope of extending the
poor creature’s life to two weeks.

E X E f e b r u a r y 1 9 9 8





L E T T E R S

Area 51
Dear reader,
As you probably noticed, page
51of the January issue was
somehow mysteriously
scrambled. You can view an
HTML version on EXE OnLine
or downloada PDF version of
the page as it should have
appeared. Go to the Codebin
section. If you donot have Web
access and would like to receive
the correct page by email, fax,
or snail-mail, donot hesitate to
contact me (contact details are
at the bottomof the contents
page). I promise that we'll do
our utmost to ensure that this
never happens again. Please
accept my apologies.

What happenedto cause this
problem?Well, this layout is
possibly the result of a software
bug! Pagesarecreated at EXE in
Quark XPress, then uploaded to
our typesetter where they are
output to films. The films are
then sent to our printer for the
magazines to be printed,bound,
and sent. At the typesetter,
Quark XPress obviously didn’t
correctly interpret the code for
this page. It somehow
misinterpreted the ‘leading’ ( the
space between two lines)for
most of the linescontainingthe
Courier font (used for the code).

Why did this happen? We
have not yet found out why. It
has never happened in EXE
before, not even when test
pr in t ing in the office and never
before at our typesetter. We
compared the content of the
problematic file wi th files of
other articles and couldn't find
any particular formatt ing
difference apart from Quark
suddenly choosing relative
values insteadof absoluteones
for the leading, but even that
didn’t cor rupt our test print ing.

Once again,apologies. I hope
that this wi l l not stop any
volunteer giving a handto Will
Watts (willw@cix.co.uk) to
create an English help file for
RxLib.
DavidMery, Editor
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Dear Sir,
First, Mr Howells (Letters,
January 1998) is wrong in
stating that the expression is
undefined behaviour as&&i s a
sequence point, otherwise how
else would common expressions
such as:
i f (p != NULL && *p != x)

work if the right-hand side
could beexecuted before the
left-handside test was
performed?

Second, the statement from
Mr Harman:

‘Most compiler
implementations donot observe
the ISOstandard.”

Agreed, there areprobably no
compilers that obey the ISO
standard 100%,and many
implementations have their own
extensions,but the commonones
suchasGNU,Microsoftand
Borlandonly fall down in
extremeexamples.

Third, and what reallymade
mewant towrite toyou, was
later in the replyhe states:

‘It is important to define
transformations which work on
the sourceasaccepted by the
localdevelopmentenvironment,
rather than that expected by the
standard.’

If code violates the standard,
just because it happens to work
today with the current compiler,
any change to the compiler
version, compiler options,

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 to : The

E d i t o r ,E X E Magazine,S t . G i l e s H o u s e , 5 0 P o l a n d

S t r e e t , L o n d o n W I V 4 A X , o r e m a i l

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

machine spec, or just the day of
the week could render the
program invalid.Take these two
examples which really do
produce undefinedbehaviour:
a ( x ] = x + + ;

and:
x = 3 ; f o o ( x = 4 , x ) ;

Ihaveseen real production code
that invokes these types of
undefined behaviour. Possible
interpretations are:
a ( x ] = x ; x + + ;

or
a [ x + 1 ]  =  x ;

and:
f o o ( 4 , 4 ) ;

or
f o o ( 4 , 3 ) ;

or the compiler could crash,
reformatyour harddrive or fire
up Quake. Either of the pairs of
interpretations could be
producedby a compiler,
depending on how it felt, and, as
Mr Howells r ight ly pointed out,
weneedto return to the
original programmer to find
out what he or she really meant.

On another point in the
originalarticle, I’vejust noticed
that given:
f o r ( e l , e 2 , e 3 ) s ;

and s i s c o n t i n u e , i t i s not
equivalent to:
e l ; w h i l e ( e 2 ) { s ; e 3 ; }

KenNicolson
kenn@owl.co.uk

Well, of course you’re
completely r i g h t about the
example. Thank y o u fo r
p o i n t i n g that out. I t ’s q u i t e
amaz ing that none of us d id
spot i t .

What m i g h t have confused
us in the standard is tha t
‘between the previous and
next sequence p o i n t an
object shall have i t s stored
value modified at most once
by the evaluation of an
expression. Fur thermore,
the p r i o r value shall b e
accessed only to determine
the value to be stored.’ But it
is fur ther stated ‘except as
indicated by the syntax or
otherwise specified la te r ( f o r
the function call operator (),
& & , | | , ?:and comma
opera tors ) , the order of
evaluation of subexpressions
and the order in which side
effects take place a r e bo th
unspecified.’

So effectively, the short‑
circuit evaluation of &&
means that there’s an
unambiguous order of
evaluation. ( ‘ I f the firs t
operand compares equal to
zero, the second operand is
not evaluated. ’ )

As f o r y o u r last po in t ,
there i sn ’ t r e a l l y sucha
s t r o n g conflict between y o u r
remark and M a r k Harman’s
art icle. T h e art ic le was
focus ing on the prob lem of
p r o g r a m comprehension
which is equa l l y val id
whether the code is
conformant or not. The
issue was t r y i n g t o
understand what p rog rams
do independently of
whether what t hey ’ r e do ing ,
o r how they ’ re d o i n g i t , i s
good or bad. - Ed.
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They say wisdom
} comes with age,

A The coa
| or iented, DBMS-independent,

a n n a t i v e c o d e , m u l t i t h r e
Kpuilteaison Developinient Wellings

is wisdom in a box. It is powerful, intuitive to
use and completely customizable. The high demands of today c a n only be fulfilled by advanced future‑
The Wise Installation System, a Windows- oriented development tools. Alaska’s Xbase++ is no stranger to GET,
based installation editor, creates professional TBrowse, Codeblocks and PreProcessor. Thanks to its
setup programs in hours, not days. It creates a 100% sourcecode compatibility, seamless migration and today’s and
single installation that runs in Windows 3.1x, tomor row ’s brave new 32 bit world is guaranteed.

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

The Wise Installation System Enterprise Edition
combines the award w i n n i n g Wise Installation System with multi‑
generational patching, web based installation support, and a
repackager for converting existing installations. Sophisticated object-oriented p r o g r a m m i n g model with multiple inheritance,

encapsulation and polymorphism.£420) Exchangeable DatabaseEngines bridge t h e gap b e t w e e n the p o w e r f u l Xbase
language and “state of the art” DBMS l i k e SQL s y s t e m sand others

Multi-platform availability a l l o w s t source code to r u n on different
o p e r a t i n g s y s t e m s such a s 2 i d d W i N T

Generates 32bit multithreaded r e a d y native code for fast and solid application:
without a n y l i m i t s

Seamless m i g r a t i o n f r o m character to graphical user in te r faces .

NOW Gg...snipe an
Pricing: Win NT/95: £350 OS/2: £350

Yo u r complete answer to all y o u r software distribution needs: a | a Ss ka

www.alaska-software.coms o f t w a r e
> Enquiry No. Fb5 The dotabeee p r o f e s s i o n a l s > Enquiry No. Fb6

HOCTONEID superior onine netp
f r o m a S ing le Source

wise)
i a t

Less Work.
ED br ings y o u t h e power,
flexibility, and ease of use to I m p r o v e s Produc t i
mee t your m o s t chal lenging

F i n d out why at edi t ing needs. Source code J poc-To-Help’s in te l l igent single source approach enables you tind out w ! a u s h e r j a e e e i c k l ‘ o c - T o - H e l p ’ s intelligent s i n g l e source approach e n a b l e s you t o

» eae riabe irae m n y a u t o m a t i c a l l y create and m a i n t a i n professional printed documentationwww.getsoft.com ee a and online Help for Windows 3.x, Windows 95and Windows NT
p r o j e c t s , e cola n d download y o u r = s y n t a x highl ight ing makes | 2°C-To-Help features include

free evaluation c o p y code much easier to read, » “ N o compromise” control over format and content o f pr in t and

s m a r t l anguage sensi t ive
ed i t ing formats code as you
w r i t e , a n d a u t o c o r r e c t , >
s m a r t y p e , temp la tes a n d
skeletons wr i te code for you.
Wi th s u p p o r t for 32 languages
p l u s the abi l i ty to define your

psners:ts eh nda h a a Doc-To-Help: superior documentation,essential wh i le leaving the
mundane behind. superior online Help...from a single source.
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online Help
» Automatic generation of conceptual, procedural, and What’s This

Help topics
Automatic generation of hierarchical .CNT files

With Doc-To-Help, you'll e n j o y increased productivity with less e f f o r t ,
while re ta in ing the flexibility that comes f r o m complete control over
e v e r y aspect of your printed and online documents

* pr i ces , subject to change and exclusive of shipping plus VAT
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The Benelits
Time to market

It's the biggest challenge every develop‑
er faces. But now there’s something that can
help you conquer it. An amazing new
framework that will enable you to develop
your applications much, much faster than
before

Unicenter TNG vu
environment rep!

It provides all of the common services
your applications will ever need. Basics like
calendar management, object repository, and
virus detection are just a few of the dozens
of services that are included for free.

LAN f e r VIW)
|YEAR . ‑

Sure, you could
write your own but

#0 ‑
Developers Time'{mes.) “Mos.” With TNG Framework

Are Invaluable.
dozen companies
are shipping the

do you have count- Beerintriace Unicenter TNG
less months to do it? | Repostory Framework with
And would it be as Jee See their systems.
robust as everything | Rianapement Companies like
TNG can give you | wsDetection HP, DIGITAL,
today? Not tomen- | NCR, Tandem,
tion, it would take | SGI, Data
even the most gifted | General, SCO,
developer a very long
time to develop some
of the very uncom‑
mon services the
TNG Framework offers. Like a revolutionary
3-D interface that incorporates virtual reality.
And innovative Business ProcessViews™ that
let users look at their systems and processes
any way they like

Why spend the next five years building
your applications from scratch, when you can
use the Framework to get an edge on your
competition today?

UnicenterTNGFramework
ProvidesAll YourApplications
WithCross-PlattormSupport.

With the TNG Software Development Kit and
FREE TNG training programs, you'll beable
to develop for the broadest variety of UNIX
and NTplatforms. In fact, Unicenter TNG is
the most open, interoperable, and scalable
management solution available. Today, over a

se
Why waste time? Unicent

s a v eyou coun

and Fujitsu, to
name a few. They
ship it, so you
don't have to

U n i c e n t e rTNG Is Widely Recognized As
The Industry Standard For Network

AndSystemsManagement.
Unicenter TNG is the only management
solution that has been publicly endorsed by
virtually every major hardware and software
company including Microsoft, Sun, SAP, Intel
HP, DIGITAL, Tandem, NCR, SGI, and Data
General. Information Week summed it up
best when it recently said “Unicenter TNG is
a generation ahead of the competition.”

Call01753 6 7 9 6 7 9Today For Your
FREEUnicenterTNG Framework,
OrVisitwww.theframework.com.

Call today and give yourself a free head start
on every single application you develop.

It just might bethe competitive edge
you need. To finish first, every time

OMPUTER®
ISSOCIATES

Software superior by design

TNG

U n i c e n t e rTNG Framework
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Developing applications
for handheld computers

lain Barclay reviews the development

languages and tools used for creat ing

applications for Windows CE, PalmPilot,

Ps ion Series 5, and the Nokia 9000

Communicator, the most popular
handheld platforms.

Heecomput ing has fina l l y come of age! Long saddled wi th
over-hyped claims and disappointing realities the smallest class

of comput ing platforms has fina l l y shed i ts much deridedPDA (Per‑
sonal D ig i ta l Ass is tan t ) labeland is a t last beg inn ing to deliver solu‑
tions that are both useful and usable.

Microsoft’s entry in to the handheldcomput ingworld w i t h i tsWin‑
dows CE operating systemhas given this sector of the indust ry much
neededcredibility. This has been complimented by the noveland use‑
fu l functionality of devices l ike 3Com’s PalmPi lot , Nokia’s 9000 Com‑
municator (a combined GSM telephone and computer), and Psion’s
new Series 5machine.
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Platformdescriptions
Windows CE
Windows CE is the handheld oper‑
ating system of choice for the major
PC hardware manufacturers, includ‑
ing Compag, Toshiba, Casio, Philips
and Hewlett-Packard.Windows CE is
like a mini-Windows 95and presents a
familiar user interfaceto its users. Windows
CE comes complete with ‘pocket’ versions of
popular Microsoft applications, includingWord, Excel,and PowerPoint.
Windows CEdevices aretargeted at userswho arealready familiar with
theWindows interfaceand who are lookingfor something more portable
than a laptop to take ontheir travels.Windows CEcomes complete with
connectivity to the desktop PC, so that files and data can be easily
shared and exchanged between the two devices.

Palm Pi lot
3Com's PalmPilot is a shirt pocket sized organiser
which has pen-only input. PalmPilot users enter
information using a pen and a novel character
recognition system called Graffiti. Graffiti repre‑
sents eachcharacter with a unique key stroke,and
is surprisingly quick to learnand use. The PalmPi‑
lot offers foolproof connectivity to either a PC or
a Mac which enables the handheld’s diary,
address book, and memo pad to synchronise with their desktop com‑
p a n i o n s .The great strength of the PalmPilot is its small sizeand the ele‑
gant simplicity of the applications it comes with.

Windows CE is the operating system of choice for the major com‑
puter hardware manufacturers, and has been adopted by Hewlett‑
Packard,Compaq, Hitachi, and others for their handheld computing
devices.That's not to say that it is the only option availablewhen start‑
inga development project.The PalmPilot is currently the best selling
handheld device and has an almost evangellistic following. Psion’s
devices are sti l l very popular and well regarded,especially in Europe,
where they haveachievedgreat success. And if your application needs
to communicate information back to base, then Nokia’s 9000 Com‑
municator with its built-in GSM phone is well worth investigating!
More details on each of todays most popular handheld platforms is
given in the box Platformdescriptions.

Unfortunately each of these popular handheld computers runs
its own operating system ‐ soapplications developed for machines
r u n n i n g Microsoft ’s Windows CE won’t r u n on PalmPilots or
Psions, for example. You should carefully consider which platform
to target your development to before beginningwork, as they are al l
quite different. If you want an application to r u n on multiple hand‑
held plat forms then you wil l need to develop a new version of the
application for each.

The same,only different
Developingapplications for handheldcomputers has much in com‑
mon with the development of applications for the desktop. Indeed,
development of applications for handhelds is usually carried out
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Psion Series 5
Psion's latest handheldcomputer is the Series 5. This modeldraws upon
the strengths of the incredibly popular Series 3machines.The Series 5
has a much updated operating
system and a novel - and highly
usable ‐ keyboard which offers far
more than the traditional tiny-but‑
toned keyboards usually associ‑
ated with handheld computers.
Psion Series 5's come witha set of
built-in applications which share data
formats with the popular Microsoft desktop applications ‐ including a
Word compatible wordprocessor. Psion providesexcellent desktop con‑
nectivity withWindows through its PsiWin product.

Nokia 9000Communicator
Nokia's 9000 Communicator is one of the grooviest gadgets around,and
is certain to bring out the James Bond in every one who uses it!At first
glancethe Communicator looks likean old fashioned mobile
phone, but stand by for gasps as you open it to
reveal a screen and keyboard hidden
inside! This is the ‘computer’ part of
the Communicator which provides
simple diary and memo taking capabil‑
ities along with a rich set of communi‑
cation-capable applications. These
include programs to send and receive faxes
and email, and anaddress book which dials the numbers for you!

on a desktop PC, wi th the resultant application only sent to the tar‑
get device for the later stages of testing and debugging. Similari‑
ties exist in the languages used for development, as well as in the
development tools. We'll look shortly at the development languages
and tools usedfor creating applications for the most popular hand‑
held platforms.

To develop applications which work well on handheld comput‑
ers it is important to remember that handheldapplications are used
in a different w a y to those in the desktop world. By the i r v e r y
nature, handheldcomputers are held in the hand,and carried from
place to place. Software designed and developed for these platforms
wi l l be used in a l l kinds of places and under many varied circum‑
stances. Keener users w i l l take their handhelds everywhere wi th
them, soyour software could really makean impact on the way they
do things in their lives ‐ not jus t when they’re in the office, but in
the supermarket, at the beach, or on the gol f course! Developers
need to make sure that their software supports this type of casual,
often hu r r i ed , use. Handhelds only have t i n y keyboards ( i f they
have keyboards at al l ) so users can’t beexpected to entera lotof text.
The most common mode of interaction wi th an application should
be tapping points on the screen ‐ it’s quick, easy, and can be done
standing up!

The small size of handheld devices places many constraints on
developers. Memory and system resources areat a premium. It’s l ike
going back in time to the days when applications consumed kilobytes
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Internet resourcesfor handheld
computers

Windows CE
General: http://www.microsoft.com|windowsce
Developers: http://www.microsoft.com|/windowsce/developer

PalmPilot
General:http:iipaleipioesconce ts

ahtiectthtpctuarsinoti coat ae ieeeeereteraces pig

of space rather than megabytes. Efficiency andoptimisation rule and
every feature and function added needs to bejustified. My experience
in the PalmPilot world is that users wil l careful ly assess the ut i l i ty
that an application provides compared to the amount of space that it
wi l l occupy in their machines. It is far better to create several smaller
applications which all do something specific, rather than one b ig
application which attempts to doeverything.That way, each user can
just choose the functionality they need.

Lets turn our attention to the details of buildingapplications. Each
platform has its own operating system and set of development envi‑
ronments and languages. (See the box Internet resourcesfor handheld
computers for a summary of useful Web l inks . )

Windows CEapplication development
Microsoft calls devices which run its Windows CEoperating system
Handheld PCs,or HPCs. This makesa lot of sense, as Windows CE is
effectively Windows 95for smaller devices! Not only is the user inter‑
face instantly familiar to users, but the development environment is
well known to mil l ions of developers. Windows CE usesa slightly
reduced version of the Win 32API, and Microsoft claims that if you
know Win 32then you already are a Handheld PC programmer!

While this migh t make application development simpler, it does‑
n’t mean that a Windows 95application can r u n directly on a Win‑
dows CE machine. For a start, HPCs don’t use the x86 series of
microprocessors. Although the actual processor choice is left up to
the hardware manufacturers, most are based on Hitachi's SH-3 32‑
bit RISC processor.

Microsoft releasedthe secondversion of Windows CE- version 2.0
‐ i n December 1997. As well as numerous improvements to the func‑
tionality, performance,and user interfaceof Windows CE, version 2.0
came with a new set of development tools. At the time of wr i t i ng beta
versions of these areavailable from Microsoft's Windows CE web site
~ http://www.microsoft.com/windowsce. Like the operating system,
Microsoft'sWindows CEdevelopment tools should beinstantly recog‑
nisableto developers with experience of itsdesktop development tools.
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The first of Microsoft’s HPC development options is Windows CE
Toolkit for VisualC++.This ispurchasedasanadditionalcomponent
to Visual C++ 5.0 and adds new versions of MFC, AppWizard, and
ClassWizard. The toolkit gives developers the abil i ty tocross-compile
projects developed in Visual C++ to the processors used in Handheld
PCs. The Windows CE component adds a Windows CE emulator to
Visual C++ so that compiled applications can be tested on the desk‑
top. Source-level debugging is provided to enable y o u to step through
the application while it runs in the emulator. A set of tools wil lgive
support for remote debugging, once the application is actual ly run‑
ningon the Handheld PC.

For developers not familiar wi th C++ or Win32, Microsoft offers
Windows CE Toolkit for Visual Basic and Windows CE Toolkit for
Visual J++. Be warned that the applications produced by these toolk‑
its will not beasefficient in terms of application sizeor performance
as those coded in C++, but if you are looking to develop an applica‑
t ion quickly then they could beperfect for you.

The Windows CE Toolkit for Visual Basic provides a high-level
path into Windows CE development. The Toolkit hides parts of the
Visual Basic functionality which are not available on the Windows
CE machine and adds new components to support handheld-specific
capabilities. Developers taking this routewi l l need to ensure that the

It’s like going
back in time to
the days when
applications
consumed
kilobytes of space
rather than
megabytes.

Visual Basic runt ime component is installed on the target HPC.
Microsoft has left it up to the manufacturersof devices runningWin‑
dows CE to decide whether to pu t this component in ROM. It is avail‑
able for downloading from the web for those userswho needto install
it themselves ‐ though this wi l l occupy RAM in their machines.

The Windows CE Toolkit for Visual J++ enables Java developers
to build applications for Handheld PCs. The toolkit comes witha set
of Java classes which give access to Windows CE functionality, aswell
asan emulator and support for debuggingapplications once they are
on the target device. Again, developers need to ensure that the Java
virtual machine is installed on the machine which the HPC applica‑
tion is to run on - with Microsoft leaving the decision to put it into
ROM up to the manufacturers.

PalmPilotapplication development
Developers looking to develop applications for the PalmPilot have a
number of programming options open to them.
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The ‘official’ route is to use the C development environment
CodeWarrior from Metroworks. CodeWarrior for PalmPilot is a
Windows or Macintosh based product which providesa fu l l visual
development tool, a l l the l ibraries for the PalmPilot, a cross-com‑
p i l e r to the PalmPilot’s 68xxx series processor (MC68328 Drag‑
onBall), and tools for debugging either in a desktop emulator or on
the PalmPilot itself.

There are also many third party solutions for PalmPilot develop‑
ers to choose from: commercial products, shareware, andeven some
which are free.

The commercial products include two form-based development
tools, Satellite Forms and Pendragon Forms. These tools provide a
very high-level visual way of designing and developing data capture
applications. They enable desktop integration, so that applications
can be deployed on the PalmPilot and be used remotely. When users
return to base they candock the PalmPilotand transfer the data back
toa PC, for integration intoa database or whatever.

The Nokia 9000
provides a glimpse
of the future of
computing and
communications.

The free solutions for PalmPilot development include implemen‑
tations of Basic, L isp, and Forth, and a por t of the GNUC libraries
and tools. cBasPad is one of the few development solutions for hand‑
held computers where development is actually carried out on the
device itself ‐ and given the PalmPilot’s small screen and pen-only
input this is nomeanfeat! The ports of theGNUC librariesanddevel‑
opment tools to the PalmPilot provide a more practical approach to
developingrealandusableapplications - for a long time this was the
only w a y to develop PalmPilot applications f r om a PC.This Internet‑
based project has provided a fu l l development solution for Windows
and many Unix platforms. Many of the applications available for the
PalmPilot havebeendeveloped wi th these tools.

Psion Series 5 appl icat ion development
Psion’s recent releaseof the Series5modelbuildson the strength and
success of i ts popular Series 3 range. The Series5 is the firs t Psion
machine to use the new 32-bit operating system, EPOC32.

There are two Psion-supportedchoices for developers planning to
p rog ram the Series 5. The first of these is the language OPL32, an
update of the OPL which has been built-in to Psions since the early
days. The second official option, and the one most l ikely to bemade
by professionaldevelopers, is the EPOC32C++ SDK.
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OPL32 is a simple language, akin to Basic, which is both writ ten
and runon thePsion. I tsstrength is its simplicity. Programsare devel‑
oped on the Series 5 itself. OPL32 is easy to learn anduse, and is ideal
for prototyping ideas and applications.

The EPOC32 C++ SDK runs on Windows NT and makes use of
Microsoft’sVisualC++ development environment.The SDKprovides
a PC-basedEPOC32emulator which can be used for development and
in i t ia l testing. Whenthe time comes to compile the applicationfor the
Series 5 computer itself the SDK uses aGNUGCC compiler to gener‑
ate the appropriate ARM code for the Series 5’s processor. Psion pro‑
vides extensive support to developers us ing the C++ SDK through its
subscription-based EPOCWorld service.

A nice twist to the C++ SDK is that it can be used to build compo‑
nents knownasOCXmodules.TheseOCXmodules can becalledfrom
with in OPL applications in the same way asany other OPL function.
This combination of the flexibi l i ty of C++ components and the sim‑
p l i c i t y of the OPL environment for application development couldbe
the perfect answer in many situations.

Developing applications for Nokia9000Communicator
The Nokia 9000 providesa glimpse of the future of computing and
communications.This device is jus t a l i t t le larger than a standardcell
phone, but incorporates bo th a phone anda fu l l y fledged computer.
Developingapplications for the Nokia 9000 is far from futuristic.

The device runs on an operating system called GEOS,which was
developed by a small US-based company called Geoworks. GEOS
was or ig inal ly developed asan alternative operating system for the
Commodore 64 home computer and has morphed i t s way in to
becoming a handheld computer operating system! This does mean
that the operating system is mature and stable, although the devel‑
opment environment lacks the gloss of the Microsoft, PalmPilot,
and Psionproducts.

Nokia9000 development is carriedout usingGeowork’sownobject‑
orientedvariant of C.The language is complex, anddoes take awhile
to get to grips with, but is r ich in funct ional i ty and was designed
specifically to support devices wi th minimalmemory resources.

The Nokia 9000 Development environment comes witha set of
libraries for the Nokia 9000 aswell asuti l i t ies to sendapplications to
the device itself. These libraries cover al l o f thenovel funct ional i ty of
the Communicator, inc lud ing the abi l i ty to send SMS messages and
faxes via the GSMnetwork and to initiate phone calls (for bothvoice
and data transmission) from insideapplications.

The SDK includes debuggingtools which allow applications to be
stepped through line-by-line when they are runn ingon a Nokia 9000
connected to the development machine by serial cable.

Get to i t !
Just as handheld comput ing technology has come of age, so has
handheldsoftware development. Software development tools for the
popular platforms are plent i fu l and varied, and there is a develop‑
ment solution to meet every developer’s background and ambition.
Whether you are looking to redesignor por t an exist ing application
into a newmarketor looking to develop newapplications, you' l lfind
the world of handheld computers ready and wa i t i ng ‐ and able to
meet your needs. a

Tain Barclay is thefounder andweb master of theRoadCodersweb
site ‐ www.roadcoders.com ‐ which offers links to hundredsof
handheldprogramming resources. I a i n is aPalmPilotdeveloper and
can becontacted byemail at iain@hausofmaus.com.
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MFCDEVELOPERS!

Have you ever tried to add docking windows, like Microsoft
Developer Studio? What about shortcut bars like Microsoft
Outlook? Or.multi-selection tree controls? Do you want '97
“cool style” toolbars with drag and drop customization with‑
out spending months coding? Objective Toolkit™provides
these and over 70 extensions that add the coolest GUI func‑
tionality ‐ in just a fraction of the time it would take you to
build them from scratch. New Objective Toolkit PRO™
goes beyond Objective Toolkit to solve some of the more
complex problems in the MFC architecture.

If you need grids and charts to present different views of
your data ‐ but the schedule is just too tight, then
Objective Grid™ and Objective Chart™are for you. You
save hundreds of hours by using the built-in wizards and now
Objective Grid has complete Excel formula support.

Do you want to provide graphical layouts in your applica‑
tions? Don't spend months struggling with the GDI , use
Objective Diagram™. It comes complete with zoom and
print support plus OLE automation to transfer your layouts

to other programs.
Stingray’s latest product Objective Edit™ adds a full fea‑
tured multi-colored syntax editor to your program in just a
few hours. You (and your end u s e r s ) can specify different
colors for keywords, c omme n t s , strings and text. Rich fea‑
tures such asFind/Replace and full OLE drag and drop are
also included.

With a family of over 12products Stingray Software is fast
becoming the one stop shop for the object oriented devel‑
oper. To find out how Stingray Software can help you keep
afloat, surf to our web site for free demos and white papers.

eeinStingray Software, Inc. * 919-461-0672 * email: sales@stingray.com J conene

w w w . s t i n g r a y . c o m ™
The Next Generation of Development Tools
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“ I love t h e In ternet ,
everything on it is free!”

Source: Overheard at COMDEX ‘97

It’s so easy to upload copied software from diskette or CD-ROM to an internet site, from
there it is freely available for download by anyone, anywhere in the world.

If your PC-based application is not protected by a hardware key then your software is
likely to bepirated.

For an information pack to see how cost-effective PC software protection can be, please contact:
Softiok International Limited
Softiok House
2 Bark Street East
Bolton
Lancashire
BL1 28a
United Kingdom

Sales: 0 8 0 0 7 3 1 2 8 6 0
h t t p : / /www.so f t l ok . com Tel: +44 (0)1204 436000Softlok Fax: +44 (0)1204 436025e-mail: sales@softlok.com
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PalmPilot
software
development
lain Barclayshows that there is a lot more to the PalmPilot than

first meets the eye. Farfrom being just an electronic diary, it is in fact

a fully programmablecomputer wi th a diverse and well-supported set

of development options.

a making its debut in the middle of 1996, the PalmPilot Organ‑
iser has taken the world of handheld computing by storm. The

pocket-sized device is marketed heavily as a PCcompanion and its
seamless in tegrat ion wi th desktop applications has made it a b ig
hi t around the world.

Development for the PalmPilot, in common with most handheld
computing platforms, usually takes place on a desktop computer,
w i th the resu l t ing source code being compiled for the device’s
processor. The application is loaded onto the device only when it’s
t ime for test ing and execut ing. Th is model of development has
advantages in that one gets to use ‘proper ’ development environ‑
ments and can take full advantage of the resources of a desktop com‑
pu te r ‐ not to mention the large screen and proper keyboard! The
downside to this is that the development cycle becomes that much
longer, introducingan extra download-to-device step to every itera‑
tion. The situation is aided somewhat by PalmPilot emulatorswhich
run on the desktop platform, but for serious testing you really do
need to r u n the application on the device itself.

The PalmPilot uses a Motorola processor (MC68328 DragonBall).
Motorola chips have long been associated with the Apple Macintosh
series and it was no surprise that early PalmPilot development tools
only r a n on Apple Macs - sadly l imi t ing development opportunities
for the masses.

Fortunately, things have moved on and the latest release of the
‘official’ development environment ‐ Metroworks CodeWarrior for
PalmPilot ‐ includes a version that runs on PCs with Windows 95or
NT.There is also a very lively Internet-based developer scene for the
PalmPilot , wi th a variety of development environments and tools to
choose from. The tools range from the ‘official’ Windows and Macin‑
tosh-based Metroworks CodeWarrior through free implementations
of the C libraries on Windows and Unix to interpreters, which actu‑
ally r u n on the device itself. Adescription of each of these develop‑
ment tools and some Internet development resources are listed on
pages 27 and 29.
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T E C H N I Q U E S

Found me?
In this article I ' l ldiscuss the development of a simple PalmPilotappli‑
cation. The application was originally developed usingCodeWarrior,
though most of this article is applicable to development using any of
the C-based development tools - and in particular the free tools based
on the GNU GCC project.

The application I ’mgoing to dissect is calledFoundMe?. It is fairly
simple - but it’s a real application (downloadable from a l l good
PalmPilot software archives) and it illustrates many of the key tech‑
niques of PalmPilot programming.

Found Me? sits in the application launcher screen of the PalmPi‑
lot, displaying a cheery icon with the message ‘Found Me?’ under‑
neath(Figure2). The hope(and I ’ l ladmit that it isan ambitious hope)
is that someone finding the PalmPilotwil l pick it up,switch it on, see
the FoundMe? Icon,and tap it! If they do then they'l l be greeted with

Figure 1- Code Warrior Constructor, the tool used for building user
interfaces.
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PalmPilot development
tools & environments

CodeWarrior -The official C-based development kit,
as used to develop FoundMe?
Attp:||www.metrowerks.com

GCC -A free port of the GNU C compiler for
targeting PalmPilots.
http:||www.shoppersmart.com|jlehett|gccwin32.html

CASL -A full featured and high-level Basic-like
language.
Attp:||www.caslsoft.com

cBasPad ~A Basic interpreter for programs actually
written onthe PalmPilot itself!
http:||www.nicholson.com|rhn|pilot.htm/

ASDK -A collection of tools for 68xxx assembly
language development.
http:||www.massena.com|darrin|pilot/index.htm/

a message set by the PalmPilot’s owner, typically showing some con‑
tact information and the promiseof a reward if the device is found
(Figure3). Believe it or no t , I’veactually hademail messages from two
people saying that their lost PalmPilots had been returned to them
thanks to Found Me?

Anatomy of a PalmPilot application
Before we dive into the details of Found Me? we need to look at the
way PalmPilot applications are put together.

CodeWarrior is a project-based development environment. When‑
ever you want to begin development of a new applica‑
tion you need to create a new project, containing all
the componentsnecessary to build the application
for the PalmPilot. These components include the
source code anda description of the application’s
user inter face, as well as some essential b i ts and
pieces which CodeWarrior places in every new project.
CodeWarrior for PalmPilot comes witha set of exampleappli‑
cations and often the best way to start the development of a new
application is to make a copy of one of the example projects and take
it from there.

The source code of aCodeWarrior PalmPilot p r o j e c t is written
in Cand it makes useofextensive libraries to support the PalmPi‑
lot’s funct ional i ty. These libraries provide hundreds of funct ions
which make calls to the PalmPilot operating system’sAPI. Fortu‑
nately, CodeWarrior comes wi th extensive API documentat ion,
which is freely available for downloading f rom 3Com’s developer
web site, http://www.palmpilot.com. The header files for al l the
libraries can also bedownloaded from this site. We'll look in more
detail at some of these function calls when we step through how
Found Me? works.

The user interface components of a PalmPilot project area bi t of
a hangover from the days when PalmPilot development was a Macin‑
tosh-based task. Early versions of CodeWarrior for PalmPilot used the
old Mac favourite ResEdit to create the user interfaces for PalmPilot
applications. Thankful ly, the Windows development environment
comes with a visual user interface building tool, called the Construc‑
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Figure 2- The PalmPi lot appl icat ions
screen wi th the cheery FoundMe? icon.

Figure 3 - The FoundMe? screen,
showing the owner's information.

tor (see Figure 1). It allows you to pick the user interfacecomponents
froma palette - called the Catalog - and drag them onto the applica‑
tion’s main form. You can then easily change the properties of the
componentsthrough a form in the Constructor. The PalmPilot does
support all the user interface components that you'd expect, includ‑
i n g buttons, lists, text fields, and many more. The user interface
description produced by the Constructor is called a resource. It con‑
tains a ‘recipe’ for bui lding the user interfacefor the application. We'll
see shortly how the screen is actually bui l t when the application is
r u n n i n g on the PalmPilot itself.

Once the source code and the user interfaceof anapplication have
been defined there are just a couple more tasks to perform before

the project can becompiled and the application tested.
Each application needs to have a unique identifier asso‑

ciated with i t . These are four character tags, called Creator
Ids, which the PalmPilot’s operating system uses to send

instructions to theapplication once it is installedon the
device. It uses the Creator ID to identify each applica‑
tion and to send it messages. For example, if y o u r appli‑
cation needs to set an a l a r m , then the operating system
wil l use the Creator ID to find y o u r application when

the alarm needs to beraised. You can choose any four character com‑
bination for the Creator I D , but if you want to release y o u r applica‑
t ion to a wider audience then you need to make sure that you have
chosen something unique, and register it so that no-one else uses i t .
3Com’s Developer Web Site is the place to do this.

The application's project is compiled and linked from inside the
CodeWarrior environment. Successful compilation results in an appli‑
cation file which can be loaded onto the PalmPilot device. The quick‑
es t way to install the application onto the PalmPilot is to use the
HotSyncapplication which comes with the device. HotSyncis usually
used to synchronise the applications which r u n on the PalmPilot with
their desktop equivalents, movingmeetings from one diary to another
and copying phone numbers between PalmPilot and PC.

We'll now t u r n our attention back to Found Me? and follow the
sequence of events which takes placeon the PalmPilot when the appli‑
cation is installedand run.
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How close would you like to get
to Microsoft technologies?

With QA Training, you can get even closer.
QATraining remains the leading edge Microsoft ‐ recognised throughout the industry. In fact, competitors make sure you use QAfor your
technical training provider. Our close most impressive ofall, our instructors work Microsoft training
relationship with Microsoft means that wereally alongside Microsoft's to help deliver training You don't even have to take our word that we
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We've been training companies of all sizes on Microsoft courses, covering products from their ‘Awards for Excellence’ every year since its
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Internet PalmPilot
development resources

RoadCoders-A massive collectionof linksto resourcesfor
handheld softwaredevelopers.
http:||www.roadcoders.com

Wade's PalmPilot Programming FAQ- Answers toa l l the
questions about PalmPilot programming.
http:||www.wademan.com|Pilot/Program|FAQ.htm

3Com’s PalmPilotSite-Theofficial homepagefor the PalmPilot.
http:||www.palmpilot.com

Calvin's PalmPilot FAQ ‐A huge listof questions and answers
aboutthe PalmPilot in general.
Attp:||www.pilotfag.com

PalmPilotGearHQ-Thecentral resourcefor developersand users
o fthe P a l m P i l o t- ahuge shareware library.
Attp:||www.pilotgear.com

t y p e d e f s t r u c t
{

C h a r  m e s s a g e [ 3 0 0 ] ;
}  F o u n d P r e f e r e n c e Ty p e ;

F o u n d P r e f e r e n c e Ty p e p r e f s ;

DWord P i l o t M a i n ( W o r d cmd, P t r cmdPBP, Word l a u n c h F l a g s )
{

E r r  e r r o r ;
i f ( c m d == sysAppLaunchCmdNormalLaunch)
f

/ / S e t u p i n i t i a l f o r m .
F o r m P t r f r m ;
F i e l d P t r o p P t r ;

/ / Check t h a t t h e p r e f e r e n c e s h a v e b e e n s e t
i f ( P r e f G e t A p p P r e f e r e n c e s ( ' F o u n ' , 1 , & p r e f s ,

s i z e o f ( F o u n d P r e f e r e n c e T y p e )) = = N U L L )
S e t P r e f s ( " \ r \ r T h i s d e v i c e b e l o n g s t o \ r

( Y o u r n a m e ) r I f y o u ' v e f o u n d i t p l e a s e c a l l \ r
( y o u r n u m b e r ) \ r \ r A reward w i l l b e p a i d ! " ) ;

/ / I n i t i a l i z e and d r a w t h e main f o r m .
f r m = F r m I n i t F o r m ( m a i n F o r m );
F r m D r a w F o r m ( f r m )  ;

/ / D i s p l a y t h e message o n t h e s c r e e n
o p P t r = ( F i e l d P t r ) (FrmGetObjectPtr(frm,

( F r m G e t O b j e c t I n d e x ( f r m , m a i n O P F i e l d ) ) ) ) ;
F l d S e t T e x tPtr ( o p P t r ,p r e f s . m e s s a g e ) ;
F l d R e c a l c u l a t e F i e l d ( o p P t r , t r u e ) ;

/ / S t a r t u p t h e e v e n t l o o p .
E v e n t L o o p( ) ;

/ / B n a p p S t o p E v e n t m u s t have a r r i v e d !
/ / O u r a p p l i c a t i o n i s a b o u t t o e x i t , s o t i d y u p
FrmCloseAl lForms ( ) ;

}
r e t u r n ( 0 ) ;

List ing 1 - PilotMain
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Start ing up
After a successful HotSync the new application’s icon wil l appear on
the PalmPilot’sapplication launcherscreen.Applications areusually
started up by the user of the device tapping the icon.This icontap is
conveyed by the launcher to the application witha call to i ts P i l o t ‑
Main function. This is analogous to the main function in any C pro‑
gram; every application must have one, and it is the known star t ing
point. P i l o t M a i n is passed a number of parameters, one of which ‑
cmd ~ tells the application why it has been woken up. An application
started by an icontap wi l l receive asysAppLaunchCmdNorma lLaunch
parameter in the P i l o t M a i n call. Applications wi l l actually receive
calls t o P i l o t M a i n fo r a number o f reasons ~ but the reason wi l l
always bestated in the cma parameter.Applications can usethe value
of cmd to decide what to do and can quite happily ignore many of the
requests which they receive.

When act ing o n a call with a s y s A p p L a u n c h C m d N o r m a l L a u n c h
value P i l o t M a i n has to get the application into its in i t ia l state and
then passcontrol back to the event loop,sothat the PalmPilotcan con‑
tinue with normal operations.

The P i l o t M a i n function i n Found Me? (see List ing 1 ) i s simple,
but typical. When it is called it first checks to see why. FoundMe? is
only interested if it has beencalled by the user from an icon tap, so it
checks the cmd parameter for a sysAppLaunchCmdNorma lLaunch
value. If it doesn’t receive that then it re tu rns
immediately, giving control back to
whatever part of the system made
the call. If the value matched then
Found Me? is happy to start up.

I t s next job is to find the prefer‑
ences set by the user the last time that
it was run. Each PalmPilot application is
able to store a set of preferences for i ts own use
and these make i t possible t o maintain c o n t i n u i t y
between the sessions which the user has with the applica‑
tion. The application developer is able to choose which pieces of the
session state that he would like to preserve for the next session. In
Found Me? we want to keep the text of the message which the user
entered, sothat it can bedisplayed each time the application is run.

An application’s preferences are marked wi th the application’s
unique Creator ID and its version number.These are used in the call
t o the system’s P r e f G e t A p p P r ef e r e n c e s function. Also passedt o the
function is apointer ( t o the placewhere wewant tostorea copy of the
preferences for use in the application)and the sizeof the preferences.
If the system can’t find any preferences for our application ‐-which
would bethe case if the application is runningfor the first time - then
the search for preferences returns NULL. This allows the application
to usedefault hardcoded values instead.Applications typically store
these default values as preferencesstraight away. Acommon trick, in
more sophisticated PalmPilot applications, is to use the absence of
preferencesat startup asa sign that the application is r u n n i n gfor the
first time and to welcome the new user wi tha message in a dialogbox.

Most PalmPilot applications have a user interface. The next job of
P i l o t M a i n is to initialise that interface and display it on the screen.
As we have already discussed, user interface elements in our applica‑
tion sit besidethecode in a separate resource.Ourprogramminginter‑
face to the UI components is througha setof UI functions andthere are
separate UI functions for each class of user interface component.

PalmPilotapplicationwindowsarecalledforms,andthere is a whole
bunchof systemfunctions which deal with forms. The first one which
we use in FoundMe? is F rm In i tFo rm .This takes the nameo f the form
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(ie the name we defined for the form in the UI resource)as a parameter
and returnsa pointer to an instantiation of that form. In other words,
wetell it that wewant a form of the type whichwecalledmainFormand
it makes one for us, returning a handle to the one it made. To get the
formactually displayedo n thescreen w e callF r m D r a w F o r m ,passingthe
handleasa parameter. F r m D r a w Form Willdrawthe formwindow andall
the components of the form onto the PalmPilot’sscreen.

One of the components on Found Me?’s main form is a text area ‑
or Field, in PalmPilot terminology ‐ which displays the user’s mes‑
sage. The Pi lotMainfunction needsto put that message intothe field.

It first needs to find a pointer to the text field component which
exists on the PalmPilot’s screen. This involves a few function calls,
aswehave to doa mappingbetween the name which wegave the text
field in the UI resource when we designed the application and the
actual text field which has been created by the form when it was
bui l t b y the call t o F r m I n i t F o r m . The first t h i n g w e d o i s t o get the
index number of the text field in the fo rm, ie where it is in the l ist of
components that the form has created. We then ask the form to give
us the memory pointer to the component at that
posit ion in the list. Finally, we cast
that to the type of component we
are lookingfor - in this c a s ea text
field. This is a b i t complicated but
it’s a standard pieceof PalmPilot
programming, and soon becomes
second nature.

Havinggot a pointer to the field component,
placing the text message in it is easy ‐ just a call to the
F l d S e t Te x t P t r function, passing the str ing w e want dis‑
played as a parameter.

PilotMain’s work is almost done. It has created a screen for the
applicationandfilled in the blankswith thedata which the current user
has specified. Itsfinal task is to call the event loop, sothat its own user
interfacecanreceive interactionfromthe userand~more importantly
~the PalmPilot system can continue to receiveand process events.

The main event
The function E v e n t Loop (see List ing 2) is an infinite loopwhich col‑
lects events from the system event queue and passes them down to
handling functions. The loop is broken only by a system event indi‑
cating that the user has chosen to launch another Pilot application,
this i s the a p p S t o p E v e n t .

At the top of the loop a call is made to the system function E v t ‑
G e t E v e n t i n order t o retrieve a n event from the system event queue.
The function then goes througha l istgivingdifferent partsof both the
operating system and the application itself chances to handle the
event. When an event is handled, a t r u e is returned and the loop
begins again, fetching the next event from the operating system.
Events are caused by all sorts of things. They can be caused by the
user tapping on the screen, the time changing, an alarm goingoff, or
just about anythingelseyou can think of. Most events wi l l behandled
by the operating system,but some wi l l trickle through to the appli‑
cation’s own functions ‐ these are the events which the application
needs to beable to handle itself.

FoundMe?hasbeenprogrammedto handle several user interface
events. Partof its functionality is to let the user change the message
which is displayed on its main screen. It does this by popping up a
dialog box with an editable text field when a ‘Set Menu’ i tem is cho‑
sen.Theaction of popping up the dialog box comes in response to an
event which is detected in the main form’s event handler (see List‑
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About the PalmPilot :
The PalmPilot is produced by3Com,who inherited it fromUSRobot‑
icsduring its recentt a k e o v e r.The PalmPilotwasfirst releasedi n1996,
and updated in1997. There aretwo modelsof PalmPilot-thePersonal
and the Professional. Both models are pocket-sized and come com‑
plete with a set of built-in organiser-type applications ‐ including a
diary, address book,and a memopad.The Professional modelhasthe
added functionality of aTCP/IP stack and email application, as well
as morememory (1MB versus 512 KB). ;

The PalmPilotachieves itssmall sizebynothavingakeyboard.All
input from the user is made via a stylus. Characters areenteredona.
touch-sensitive screen using the handwriting recognition software
called Graffiti.This assigns a unique keystroketo every character.It
is surprisingly quick to learn as the keystrokes closely resemblethe
characters they represent, and isa nice way around the traditional|
problemsof true character recognitionwhich blightedearly handheld
computers ‐ Apple's Newton in particular. i

The PalmPilot comes with a cradle that can beconnected to a
desktop PC. This offers the ability to synchronise data betweenthe
built-inapplications onthe P a l m P i l o tand their desktop equivalents‑
either those bundledwith the deviceorthird partysolutions.The cra‑
dle and synchronisation functionality is also the way that additional
applications are added to the PalmPilot.There is a very productive|
third-party software scene, encompassing free, shareware and com‑
mercial applications of alltypes. i

s t a t i c v o i d E v e n t L o o p ( v o i d )
{

E v e n t T y p e e v e n t ;
Word e r r o r ;

/ / T h i s i s where t h e a p p l i c a t i o n s p e n d s m o s t o f i t s
/ / t i m e j u s t g e t t i n g and d i s p a t c h i n g e v e n t s . . .

do
{
/ / G e t t h e n e x t a v a i l a b l e e v e n t .
E v t G e t E v e n t ( & e v e n t , e v t W a i t F o r e v e r ) ;

/ / G i v e t h e s y s t e m a chance t o h a n d l e t h e e v e n t .
i f ( ! SysHand leEven t ( & e v e n t ) )

/ / G i v e t h e menu b a r a chance to u p d a t e a n d
/ / h a n d l e t h e e v e n t .
if (! MenuHandleEvent (NULL, & e v e n t , & e r r o r ) )

/ / G i v e t h e m a i n f o r m a chance to h a n d l e
/ / t h e e v e n t .
if (! MainFormHandleEvent (&event) )

/ / G i v e t h e S e t t i n g s D i a l o g a chance
/ / t o h a n d l e t h e e v e n t .
if (! SetFormHandleEvent (&event) )

/ / L e t t h e f o r m o b j e c t p r o v i d e d e f a u l t
/ / h a n d l i n g o f t h e e v e n t .
FrmHand leEvent ( F r m G e t A c t i v e F o r m ( ) ,

& e v e n t )  ;
}

w h i l e ( e v e n t . e T y p e ! = a p p S t o p E v e n t );

L is t ing 2 - T h e event loop.
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These Windows NT*

software building blocks work so well, you'd think we were working

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

develop and deploy Windows NT applications, integrate them with

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

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

live up to qualities you expect from our side of the family: Availability.

Integrity.Scalability. Support. For mo r e information, just call Melanie

Pearson on 01705 498151 or visit us at
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s t a t i c B o o l e a n MainFormHandleEvent ( E v e n t P t r e v e n t )
{

Boolean h a n d l d e d = l s e ;
i f ( e v e n t - > e T y p e = = m e n u E v e n t )

{
/ / A menu i t e m w a s s e l e c t e d .
i f ( e v e n t - > d a t a . m e n u . i t e m I D = = s e t t i n g s C m d )
{

/ / L o a d t h e s e t t i n g s f o r m ,
f r m i t F o r m ( s e t F o r m ) ;
F r m S e t A c t i v e F o r m ( f r m )  ;
FrmDrawForm (frm) ;

t h e n d i s p l a y i t .

/ / T e l l t h e s y s t e m t h a t w e ' v e h a n d l e d t h i s
/ / e v e n t s o i t c a n l o o p
h a n d l e d = t r u e ;

}

r e t u r n h a n d l e d ;

L is t ing 3 - Handl ing events

ing 3). The event handler first looks at the type of the event which has
been received. If it is atype which the application wants to process
then i t looks a l i t t le further, ident i fy ing the n a m e oft h e event . Found
Me? first identifies amenu event and as it is interested in some menu
events it looks further to see which menu i tem has caused the event.
Depending on the menu i tem which has been chosen by the u s e r , dif‑
ferent events can take place. If Found Me? detects that the use r has
chosen the Set t ings menu then i t w i l l pop up the s e t t i n g s d ia log .

LPA's industry-leading 32-bit Prolog compiler provides
everything you need to build self contained graphical
Windows applications, or build intelligent components
to add to your C/C++, Delphi, Visual Basic or Java

__LPA Prolog for Windows features:
@Robust & reliable run- t ime system

Interfaces for DDE, OLE, ODBC
@Code encer, graphical call graph, dialog painter

| @State-o a r t source level debugger
» Other modules include:

@ProWeb Server - for exploiting the Web
& Intelligence Server - to deliver intelligent components
@DataMite - a powerful da ta mining utility
@®Flex - for frame based expert systems
@ Flint - for Fuzzy Logic r e a s o n i n g

Logic Programming Associates Ltd
Phone (US Toll Free): 1-800-949-7567
Phone: + 4 4 ( 0 ) 1 8 1 871 2 0 1 6
F a x : +44 ( 0 ) 1 8 1 8 7 4 0 4 4 9
Email: lpa@cix.compulink.co.ukVem Www: http://www.|pa.co.uk
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Whenever a Found Me? function handles an even t it r e t u r n s t 7
this causes the loop to begin a g a i n , a procedure which c o n t i n u e s
unt i l the user returns to the PalmPilot’s application launcher and
chooses to run another application. When this
happens Found Me? r e c e i v e s a n

e n t and ( a s shown in
L i s t i n g 2 ) the loop breaks and con‑
trol r e t u r n s t o the P i l

t i o n ( s e e L i s t i n g 1) . P i l o t M a i n j u s t
does a l i t t l e b i t o f t i d y i n g u p and
Found Me? closes, passing control to the

a i n func‑

new application.

Take it away
Ofcourse, there is much more that can beadded to a PalmPilot appli‑
cation than j u s t displaying a simple text message. The PalmPilot’s
operating system includes suppor t for a v i r t ua l l y unl imited range of
applications and even a quick perusal of the Internet’s PalmPilot
resources will show what a PalmPilot developer and some imagina‑
t i on can deliver.

I hope that this has whetted y o u r appet i te for PalmPilot develop‑
m e n t and has shown that there is far more to this little organiser than
first meets the eye. a

Ia in Barclay develops PalmPilot software under the name Haus Of
Maus. F o u n d M e ?and other fineprograms can bedownloaded from
his Web s i te http:
email at iain@hausofmaus.com

www.hausofmaus.com. You can reach Ia in by

Prevent copying of your software with the Ultimate
Copy Protection system

Supports DOS, Windows, networks, backups, disk caches,
CD ROMs, cover disks ete.
Control where, when and how often your programs are run
Control the number of simultaneous network users
Noadd on hardware or special disks required
Beats all bit copiers and disassemblers
Compatible with all IBM PCcomputers
Remote changing of parameters

MICROCOSM
Fax:

1 EastfieldRd, Westbury-On-Trym, Bristol BS9 4AD, United Kingdom
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Developer Tools? - Look No Further.
FEBRUARY ’98

ProtoView ActiveX Component Suite
comprises Data Explorer (£135).
DataTable (£135) , WinX Component
Library (17 display/edit_ components,
£135). Normal price is £249 Until
31.3.98, buy it from us f o r just £199.
New Version. InstallShield version 5.1
with many new and improved features.
Upgrades from v3 and v5 available
New products. Check o u r website for
info on PhotoPro, Doclmage, Basic
Consituents, VB Commander and
Address Rapid Addressing SDK

QBS Software News
WISSUE

Do you automatically r e c e i v e our cata‑
logue. QBS Software News? It’s 100
pages full colour with sum‑
m a r i e s of the products listed
on this page. We also fea‑
t u r e articles by leading soft‑
ware journalists. It's a mus t
for s e r i o u s developers

WEBINTERNETJAV:
3D Webmaster NEW £795
Arpeggio Live! Starter Pack
Borland Datagateway for Java Pro
Borland Datagateway for Java C/S
Codebase 6 with Java Does
Cold Fusion Pro
Cold Fusion Workshop
Cold Fusion Homesite
Cold Fusion Forum
Crescent FTP Internet Data Control
Crescent Internet ToolPak
DataDirect WebDBLink
Distinct Vis Internet Toolkit 16
InstallForTheWeb v2add-on NEW
PackagedForTheWeb add-on NEW
InstallShield 5 Java Edition
Jamba Professional
JBuilder Pro/ Client/Server
JBuilder Pro Delphi Special
Java Workshop
IClass B W T / ( + s o u r c e )

JClass C h a r t / ( + s o u r c e )

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

JDesignerPro
IFactory for Win9S/NT
JMoney for Win95/NT
JSuite/ ( + s o u r c e )

ITools for Win95/NT
s for Win9S/NT

s o u r c e )

MS FrontPage 98
NetObjec ts Fusion
Power!
Stingray Objec t ive Blend
Stingray Objective Grid f o r Java
SuperCede Java Edition
SuperCede Database Edition
SuperCede Java/ActiveX Edition
Symantec Ca
S y m a n t e c Visual Café / Pro
S y m a n t e c Visual Page
W i n ] Component Library
TreeView

MI
Office 97 Pro (incl. Access)
Office 97 Developer Edition
Office 97 Dev. upgr from 97
Project 98

SQL Server 6.5 + 10 users
SQL Server 6.x Single Client
SQL S e r v e r 6.x 2 0 Client
SQL Server 6.x Wkstation
Visual Basic 5 Pro/Ent
Visual Basic 5Pro Comp Uper
Visual Basic 5 EnvPro Upg
Visual FoxPro Professional/Upgt
Visual Studio Prof/Ent
Visual Studio Pro/Ent Upgr.
Windows NT single client
Windows NT 4 Server + 5 user
Windows NT 4 Server + 10 user
Windows NT 4 Workstation

WwW.

Addsoft (Upgrades available)
Gantt VBX/OCX
Resource Manager VBX
Schedule VBX/OCX

Apex (Upgrades available)
TrueDBGrid ActiveX v 5
True DBInput Pro NEW
True DBList Pro NEW

Crescent (upgrades available)
ClassAction £95
DBpak £120
PDQComm VBX/OCX £85/130
PowerPak Pro OCX £445
PowerPak Enterprise £445
QuickPak Pro VBX £125
QuickPak VB/J £149
Scope/VB £75
VB Appframework £120
VBNet £130

Desaware (Upgrades available)
SpyWorks 5 Pro (incl upgrade subs) £185
StorageTools OCX £90
Version Stamper VBX/OCX £99

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

Greentree
DataTree/DataMask/DataList
DataView
ActiveX Suite
Active Toolbox Std/Pro NE

Luxent (upgrades available)
Luxent 3D Business Std/Pro
Luxent Does & Images Std/Pro
Luxent Audio & Video S
Luxent Magic Menus Std/Pro
Luxent Power Pack Std/Pro
Luxent Vectors&Layers Std/Pro

Pegasus (ImageF:
Fractal FX
FXPic
FXTools Gold
PhotoPro/PhotoPro Gold NEW

£189
£189
£189

£225
£115
£115

£95/95/95

£165/299
£65/89

£330/530
£165/299

£150
£205
£265

£199/265
£200
£245

<Component Suite SPECIAL £199
Data Explorer 32 bit £135
DataTable OCX/DLL £135/1
Interact Diag. OCX/DLL £275/£2
Interact Diagram combo £345
WinxX Library £135

Sheridan
3D Widgets £75
Calendar Widgets £90
ClassAssist £169
Component Suite (Cal+Data+Des) £235
Data Widgets £90
Designer Widgets £90
Sp_Assist £415
VBAssist £125

VideoSoft (Upgrades available)
VS Data ActiveX
VS Direct
VSFlex VBX/OCX
VS Reports ActiveX NEW
VSVBX/VSOCX

£115
£145

£89/115
£115

£40/75

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

Uti
‘Arpeggio 2 Desktop/Developer _£320/400
Arpeggio Solutions Pack £750
Crysta l Reports Pro v6.0/upgrade £249/149
Crystal Comm 32(+source) £135/(275)
DemoShield 16bit/32 bit £239/360
DemoQuick Sim. plus 16/32 £375/595
Doclmage NEW £Call
Doc-To-Help 16or 32 bit £295
Documentation Studio £495
ExtraFax for Lotus Notes/ (lite) £599/(299)
Forehelp 2 16/32 £275/275
ForeHelp Premier Suite £485
Help2HTML £145
InstallShield 5 Professional £525
Installshield Express Pro
Net-Install f rom 20-20
PC-Install Win Pro 16/32 bits
PC-Install DOS&WIN super combo
R&R ReportWriter xBase 32bit v8
RoboHelp / upgrade £375/199
Shrinker 3.0
soft SENTRY
SOS Help! Info Author
Track Record/ +per seat
Wise Version 5.0
Wise SmartPATCH
WebDeploy for Wise
Wise Enterprise

3D Graphics Tools 16/32
Active Bar
ActiveX Galimaufry
Address Rapid Addressing SDK NEW £149
A e g i s single v 35 1/5 user
Basic Constituents NEW
Chart FX 16/32/bundle
CodeReview Pro
DevPartner Studio
DBest Barcodes for DOS/Win
ED for Windows v 3.7
ErgoPack for V B , VC+
Erwin Desktop for VB
FailSafe Standard/Pro
Graphics Server SDK
LeadTools Pro 8.0 32bit OCX £325
MKS Source Integrity ( incl PCS) £499
MultiEdit Pro/Evolve £135/109
Olectra Chart ActiveX
Olectra Resizer ActiveX
PVCS Version Manager
Report FX 16/32/bundle
Soft lee
Sybase SQL Anywhere 1 User
Sybase SQL Anywhere 4 User
TX Text Control OCX
VB Commander NEW
VBCompress 4.0
VB Language Manager 3.0
Visual Expert

£199/34

C/C++
£225
£315

£389/239
£1279/1089

£449
£220/300/400

£179
£239

£350/2420
£250/3

£205

Borland C++ 5
Borland C++ 5 Dev Suite
Borland C++Builder Pro/Upg
Borland C++Builder CS/Upg
BoundsChecker Pro C++
CC Rider 16/32/bundle
C-Vision from Gimpel
Codebase 6.0
CodeSQL 5user/unlimited
Great Circle D e b u g g e r Std/Pro

f Datawindows
HiProf from TracePoint

Edit SDK/PRO

Advanced Developers Toolkit
PowerDesigner Appmodeler
Appmodeler Desktop
Component Pack
PowerBuilder 5Desktop
PowerBuilder 5 Pro
PowerBuilder 6 Enterprise
FUNCky for PowerBuilder

Leadtools 7 WinPro DLL 16
M K S Toolkit
MS Visual C++ 5 Pro/Enterprise
MS Visual C++ Pro/Ent Upg.
Object Master
PC Lint from Gimpel £179
Power++ Dev/Pro/Ent £339/679/1369
Power++ Dev Upg from Optima
Stingray Objective Chart
Stingray Objective Grid 5.0
Stingray Objective Diagram
Stingray Visual Case
TrueDBGrid Pro for Visual C++ NEW £265
VBTrv for C+ £245
Watcom C++ CD only/docs £240/90

DELPHI
Abbrevia 1.0
ABC for Delphi Pro
ACE Reporter Professional
Advantage Client Engine for Delphi
Apiary Dev. Suite Netware 16/32
Apiary OCX Expert
Apiary NetBIOS Custom Control
Apollo 4 Standard
Apollo 4 Professional
Apollo 4 Source Code Kit
Argos Clipper to Delphi Utility
Asyne Pro 2.0 for Delphi
BoundsChecker for Delphi
Component Create
Conversion A:
DB Power Standard
Delphi 3Standard/Professional
Delphi 3 ClienvServer
Delphi 3 Pro/CS Upgrade
Direct Access
Distinct TCP/IP Internet Toolkit
DynaZIP 16bit/32 bit
Eagle CDK 16bit
Eagle CDK 32 bit
Essentials Vol 1 VCL directory
ImageLib Combo 16& 32 bit
ImageLib@TheEdge
Infinity Reporting Component
Infinity MAPI Component
InfoPower v e r s i o n 3/+source
InfoPower v e r s i o n 3 upgrades
Innoview Multilanguage/Pro
List & Label for Delphi £275
MK Query Builder (+s o u r c e ) £149 (299)
Orpheus £129
Piparti Standard New Version 3
Piparti Professional New Version 3
Piparti Report Component
Quick Reports 2 with source
Shoreline Dialog PROS
ShorelineVisual PROS
Silverware Win Comms Kit
TOLEAutomationClient
Titan for Btrieve/+ source
Titan for Accs source
TrackRecord/ +per seat
Transform Component Expert
TRPKCrypto Single User
WinG Sprite Kit

BORLAND
C++Builder Standard
C++Builder Professional
C++Builder Pro/CS Upgrade
C++Builder Client/Server
Datagateway for Java Pro
Datagateway for Java C/S
InterBase 4.0 w / g r p server 5 User
InterBase 4.0 additional licence
InterBase 4.0 10add. licences
IntraBuilder Std/Pro
IntraBuilder Pro upgrade (Delphi)
IntraBuilder Client/Server
Visual dBASE7 Professional
Visual dBASE 7 ClientServer

A r g o s - Clipper to Delphi migration
Blinker Linker
Clip-4-Win
GE Graphics
FUNCky 2.5
NetLib Network Library
NovLib Network Library
Scripton PostScript Library
SilverClip SPCS Comms
Summer '93 Code Optimiser
Telepathy Clipper Comr

Find demos, evals etc. of many
products at our file archive at:

ftp.qbss.com
our homepage: www.qbss.com

QBS Software Limited
11 Barley Mow Passage,

London W4 4PH, United Kingdom
Tel: +44 (0)181 956 8000
Fax: +44 (0)181 956 8010
BBS: +44 (0)181 956 8011

Web: www.qbss.com



Our Database and Rapid Application Development tool features:

Graphical Development Tools with Source Code Generation
@Form Designer

® Report Designer

® Dialog Editor

® Menu Editor

® IconB a r Editor

® Macro Recorder

Object-Oriented Programming
@Superbase Object Model

_ @Object Browser

A]Super Basic Language

Modern Features Built-In
@EMail Support ‐ MAPI and VIM

® OLE2 Automation

@COMI-COM9 Supported f o r Programmable Communications
@2-D and 3-D Crosstab Queries

® Fi le, F o r m , and Report Templates

® Form and Report Design Assistants

OpenAccess f o r E a s y €xternal Data Integration
@ODBC and dBase

@Smart Queries

@ import / Export

@ Direct SOL Connect iv i ty to Oracle. saLServer. DB2/2...

Integrated Multimedia

@Comes w i th Internal Image Support P lus Image API f o r €xternal
Image Filters

® Support f o r any MCI registered format (AVI, WAV. etc.)

System Requirements
Microsoft Windows 3.x. 95 or NT

PCusing Intel 3 8 6 or higher processor

4 MB RAM. IS MB available disk space



1pSuperboxes v.40

Software and RegistrationCard Inside
i 9

UoOU c a n

The n e w version 3.2 of the legendary database contains

The only database capable of reading more t h a n 2 5 0 file f o r m a t s

Unique rotatable textboxes

The only database in the world which can handle huge integers
u p t o l 2 2 . 8 8 0 digi ts i n length

RSA encryption w i th user-definable key lengths

Huge integer mathematics

Volatile files

Superbase Developers pic
14 Regent street
Cambridge CB2 IDB UK

Tel: O18 9 4 4 8 9 6 2
Fax:01l8 9 5 4 0 7 6 0

email: rifaat@superbase.com
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AstroStar M i n i v a n ¢

Baronvi l le Grand
4-Door Sedan

“The PerfectMulti-Layer
Navigational Tool.”

Sheridan
The Developer's Edge

OINTEMPORARY
c o f t 1 }( EW a

Ta lk ing you r Language

Tel: 01344 873434 Fax: 01344 872228
E-Mail: sales@contemporary.co.uk
The Mews, Kings Ride Court, Kings Ride, Ascot, Berkshire SLS 7JR
©1987 Sheridan Software Systems, Inc All nghts reserved ActveListBar, Shersoft, and the Sheridan logoare trademarks ofShendan
Software Systems, In Vi
E x p l o r e rare trademarts of Microsoft Corporator Intormabon and p r i c e sut

Pricesquoted exclude VAT and delivery.
te change without novce
demarks of Microsoft Corporation. ActiveX and Internet

withActiveListBar it’s easy to
develop the right outlook

for today’s Active Office.
ActiveListBar is an ActiveX™component that
helps give your applications the "look and feel"
of Microsoft® Office '97. ActiveListBar helps build
programs that users find friendly andfamiliar.
= Sliding Groups - Multiple sliding panels that
emulate the look and feel of Office '97’s Outlook bar.
Groups slide vertically or horizontally.

= Asynchronous Graphics Download -When used
on aWeb page, graphics download asynchronously,
allowing the rest of the application to be active before
all of the graphics have been downloaded.

= PNGCompression - PNG compression files make
downloads from the Web noticeably faster.

= Framework Control - A lightweight 32-bit control
(that doesn’t require bulky MFC dll’s) minimizes
run-time distribution size.

= Custom Property Pages - Point and click Custom
Property Pages allow users to configure groups, list
items, and images in a snap.

= Customizable Group Backgrounds - Each panel
can have its own picture or colored background.
Backgrounds can be tiled, centered or stretched.

= OLE DragDrop- Allows quick and easy placement
of objects via drag and drop. Users can easily drag
OLE objects into the ActiveListBar.

= ActiveBorder Icon Button - Automatically highlights
the border of the icon asthe mouse passes over the
button, as in the toolbar in Internet Explorer.

= Sound Effects - Adds sound to your applications.
Sound files are downloaded asynchronously when
on aweb page.

= ActiveListBar is compatible with any fully-compliant
ActiveX host environment such asVisual Basic®,
Visual C++°, and Internet Explorer™3.02 or greater.

Toorder call: 01344 873434
Order ActiveListBar™
NOW
£99

© Enquiry No. Fb17

http://www.contemporary.co.uk



R E V I E W S

Bucket overflow
Peter Collinson takes a look at the Unix
programming interface for using hash

tables, D B M and i t s clones ( D B and the

NDBM suite).

think most of the programs which I have ever wr i t ten
manipulate text in some form, rather than dealing with

numbers. I ’ m sure I ’ve made this observation before in
these pages. At some point, when you are dealing wi th
text ‐ from the user, the data, or the program itself - you
want to use i t as an index or a key into a data array,
t rans lat ing f rom the text into some other set of
information.

Of c o u r s e , the way that the translation is
effected depends on the application. If I amtak‑
ing commands astokens from a user and want
to convert them into some constant fo rm for
syntactic analysis, then I often use a simple
linear table embedded in the program. A
command set is smal l , doesn’t al ter
over t ime, and is essentially a set of
constants. As the program designer,
Ican pick the strings which are used
so that they are easily differenti‑
ated. Also, I can make decisions on
possible frequency of occurrence
of each keyword so that the
most used words appear
near the top of the table,
speeding recognitionby
reduc ing comparison
time. I commonly use
the t r ick of comparing
the firs t character of
each token and o n l y
enter ing the st r ing com‑
parison rout ine if a
match is found.

Processing text
s t r i n g s derived f r o m
user data is more complicated because there is l ikely to be grea te r
var ia t ion in the keys which a r e used and we can r a r e l y make
assumptions about the keys.Trad i t iona l ly, we'll use a hash table to
speed up processing. Weapply a function to the text key we are look‑
ing up, and use the result of the function to access a data structure
conta in ing the value which matches the key. The name of the game
is the reduction of mult ip le character comparisons to ident i fy the
key and thereby to obtain the correct value quickly.

a
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When the key and its
value vary slowly over t ime,

we want to s tore the hash table on d isk , so that we
don’t have to rebuild the hash table everytime we

call the program. Perhaps we w a n t to bu i ld up
the hash table slowly over time. For lookup,

we'd l i ke to open the file, and then say
‘get me the data that matches so-and-so
key’. We want o u r hashing access rou‑
tines to efficient ly handle a disk file.
Ideally,we want there to be a minimum
amount o f disk access before we find
the data which we need. We'd also l ike

the number of disk accesses to
remain re la t i ve l y constant as

the data set we are inspecting
grows from tiny, to medium,
to large and huge.

DBM access routines
Unix has long hada program ‑

m i n g interface which is
aimed at this last app‑

l icat ion. The DBM
access rout ines
were created by
Ken Thompson and
made their appear‑
ance w i t h the Ver‑
sion 7 release of
Unix . The A P I is
easy, there is a pa i r
of rout ines which
open and close a
database:

i n t d b m c l o s e (void) ;
The r e t u r n values are used solely fo r success or fai lure condi‑

tions. Then there are three rout ines which read, wr i te, and delete
data records:
d a t u m f e t c h ( d a t u m k e y ) ;

d a t u m s t o r e ( d a t u m k e y , d a t u m v a l )

i n t d e l e t e ( d a t u m k e y ) ;

37



Visual 3Space Control V2.4 (328it ActiveX) £189.00

Desoware ActiveX Galiimoufry £45.00
Basic ConstituentsV1.0 (328i) £89.00

milProlog Server Pro V4.0 (32Bit) £290.00
Amzi! Prolog+ Server P e r s o n a l4.0 (328it) £145.00

39 Tools V3.0 Single User Licence £75.00
Barcode -32 Developers Kit V4.0 (16832Bit DLL/OMX) £105.00
dBorcode -2D DevelopersKit V1.0 (32Bit OCX/DLL) £225.00
Font Barcode Fonts for Windows - from £55.00
UPC Tools V3.0 Single User Licence 70.00

ForPoint ButtonMaker V1.0o (16832Bit ActiveX/DLL/VBX) £45.00

Calendar Objx V2.0 (168328it) £75.00
Calendar Widgets V1.00c (16832Bit ActiveX/00X) £69.00
iColendar V2.0 (32Bit ActiveX) £39.00

NuMega CodeeviewPro. V5.0 (16832Bit) £190.00
Pretty Printer V5.0 (16832Bit VB3/4/5) £59.00

‘App-Link V2.0 RADX ControlSet (16832Bit ActiveX/VBX) £75.00
Crescent PDQComm V3.3 (16832Bit ActiveX VBS Ready) £95.00
Sax Comm Objects Standards £79.00
SuperCom V3.5 (32Bit) +v3.0 (16 Bit) £399.00

ActiveGoteway SDK VI.32 (32Bit ActiveX/DLL) £145.00
SchedCom for Netware £80.00

Developers Suite for Netware V5.0 (16832Bit) £235.00

Crusher! Data Comp. Toolkit V3.12 (32Bit DLL) £170.00

ForPoint input Pro. V2.0 (16832Bit ActiveX/DLL/VBX) £69.00
ProtoView WinX Component Library V1.0 (32Bit ActiveX) £105.00
Vontoge Control Set V2.0 (16832Bit ActiveX/VBX) £75.00

DBExport ActiveX £49.00
OpenExchange Dev.Kit V1.0x (16832Bit OCX/VBX) £270.00

Logic Works ERwin/ERX V3.0 (16&32Bit) £2,450.00

Mopper VBPro £130.00
VB/ISAM 4032 for VB(168:328it DLL) £99.00
VideoSof VSDATA VIO (328it ActiveX) £115.00

MemCheck for Windows V5.0 (Win 95/NT) £145.00
NulMega BoundsChecker V5.0 VC++ (W95/NT) £335.00
NulMega BoundsChecker V5.0 Delphi (W95/NT) £235.00
Vermont High Test Plus V3.0 (16832Bit Win 3.1.1/95/NT) £140.00

AddFlow ActiveX Control V1.0.1 (32Bit ActiveX) £69.00
‘MetaDrow V1.0 (16&32Bit OCX) £120.00
ProtoView InterActV1.5 (16832Bit ActiveX/0OX) £245.00

Complete DX3 Suite V2.0 £119.00
Phantom DirectV1.02 (DLL/Lib) £105.00
VideoSoft VSDIRECTV1.0 (32Bit ActiveX) £110.00

NuMega FoilSafe Pro. V5.0 (16832Bit) £190.00

Ave TreeView V1.0 (328iAciveX) £95.00
ProtoView Data Explorer V1.0 (32Bit ActiveX) £105.00

FaxdMan V2.5 (168328DLL/OO/VBX)+ 10,00 rntime £260.00

SPEED Ferret for Vsul Basic 5ond Acess 97(328i) £99.00

Graphics Server V5.0 (16832Bi AciveX/DLVBX) £170.00
Olectra Chart V5.01 (16832Bit ActiveX/DLL) £170.00
Pro. EssentialsV2.0 (16&32Bit ActiveX/DLL/VBX) £190.00

‘APEX True DBGrid Pro. 5.0 (16832Bit ActiveX)
VB4/5 upgrade £109.00
DatoWidgetsV2.0b (16832Bit ActiveX/O(X) £95.00
Objective Grid V5.0 for MFC (16832Bit) £199.00
ProtoView DataTableV3.1 (16&32Bit ActiveX/OCX) £105.00
VideoSoft VSFLEX V3.0 (16832Bit ActiveX) £140.00

A u t h o r

ForeHelp¥2.96 (32Bit Win95/WT) £185.00
ForeVBV2.0 (Add-In for VBS 32Bit) £45.00
Helping Hand V3.11 (32Bit) £79.00
05 Help! infoA u t h o rV2.3 (Win3.1/95/NT3.51) £149.00
VideoSoft VSDOCK V1.0 (328it) £140.00

ImageFX PhotoPRO V1.0 (328it ActiveX) £185.00
ImogeMan ActiveX Suite V5.04 (168328it ActiveX/O0X) £260.00
TWAIN OCK V2.0 (328 i 001) £99.00

LEADTOOLS ActveX32 Pro. VB.0 (328i ActiveX) £205.00
Victor image Processing Library V4.11 (32Bit DLL) £245.00

Exemplar Setup Toolkit Pro.Ed. for VC++ 5.0 V1.3 (328it) £99.00
InstallShieldExpresV2.0 (32Bit) £160.00
PInstol for Windows Pro. V6.01 (168328it) £109.00
Sax Setup Wizard V2.0 £85.00
Setup Factory V4.05 (328i) £99.00
WISE V5.0 Enterprise Edition (168.328) £285.00
WISE InstelltionSystem VS.0g (168:328i) $99.00

strumentat ion ¢

InstrumentationActiveX Lib. V3.1 (32Bit ActiveX) £180.00
RSAnimator V1.0 (32Bit AciveX) £99.00
RSToolPok | V1.00.19 (328it ActiveX) £95.00
RSToolPok i! ¥1.00.19 (328it ActiveX) $119.00

ForPoint List Pro. V2.0 (16832Bit ActiveX/DLL/VBX) £115.00
The List Collection V3.0 (168&32Bit OCX/VBX) £120.00
Thst Pro. V3.0 (16832Bit ActiveX/0CX) £95.00

VBLink for Lotus Notes V4.2 (16&32Bit ActiveX/OCX) £545.00

GeoView LTV5.0 (32Bit ActiveX)- Royalty free £140.00
Moplnfo MopX SDK V2.0 (328it 0(X) includes] Run-Time £899.00
MopObjecs UT £159.00

Sax mPower for Exchonge £790.00

ImageFX FXTools Pro. V4.0 (16&32Bit ActiveX/VBX) £209.00

DynamiCube ¥2.010 (32Bit ActiveX) £240.00

VideoSoft VSVIEW V3.0 (16832Bit ActiveX/0CX) £140.00

Grescent QuickPok VB/J++ V1.0 (16&32Bit ActiveX/DLL) £119.00
Mabry Mega Pack 2(16832Bit OCX/VBX) £95.00
OLETools V5.01 (32Bit ActiveX) £109.00
VBTools V5.01 (16Bit VBX) £59.00

ProtoView ActiveX Component Suite V1.O{ActiveX/DLL/VBX) £150.00
Sheridan ComponentSuite £170.00

VAs VS.0 (328 VBS, 0) £89.00
VBCommander V1.0 79.00

CrystolReports Pro. Upgrade V6.0 (168328) £155.00
VideoSoft VSREPORTS V1.0 (328it ActiveX) £90.00

ProtectionPusPo. V404 Enterprise (168328i DLL) £240.00
sofSENTRY V1.1 FullVersion (1683282) £775.00

MabryMIDI Pack (168328001/VBX) £55.00

Sentry Spling-Checker Engine V4.21 (16832Bi DLL) £145.00
VideoSot VSSPELV1.0 (16832BtActveX/VBX) £90.00

Faint Spread V2.5 (16832Bh AciveX/DLL/VBX) £150.00

sp_Assist V1.1 (32Bit) £290.00
Structured Stors o o l s

StorageTools V1.0 (16832Bit ActiveX) £69.00
b Control

ForPoint Tab Pro. V2.0 (16832Bit ActiveX/DLL/VBX) £60.00

ALL Text HT/Pro. V4.0 (16832Bit OX) £195.00
HighEdit ProActive V1.0 £189.00
HighEdit Pro. V5.2 English Ed. (168&32Bit DUL/OCK/VCL) £240.00
TXText Control V5.01 (16832Bit ActiveX/DLL) £210.00

ExocTicks V1.1 (16832Bit DLL) 75.00

AdtivelistBor V1.0 79.00
‘AceToolbar V1.2 (16832Bit ActiveX) £45.00
‘ActiveBor 1.029 (32Bit ActiveX) 75.00
ActiveThreed V2.01 (328it ActiveX) £69.00
Designer Widgets V2.02 (16832Bit ActiveX/O(X) £69.00
Eidesys SPLIT Suite ‘97 V2.0 (16832Bit ActiveX) £50.00
Olectra Resizer V1.1 £89.00
ReSize V2.5 (16832Bit ActiveX/OCX) £25.00
VideoSoft VS-OCK V5.0 (16832Bit ActiveX/O(X) £59.00

Sox Basic Engine V4.0 Pro £259.00

GP-Version V2.1] {168328it Single User Licence £60.00
Versions 2.0¢ (328i) £59.00
VersionStomper V5.0 (168328itAciveX/VBX) £69.00

dows API

SpyWorks Pro. V5.0 Ind. Subs. (16832Bi ActiveX) £135.00
WWW & Inter
App-Link IMS (workstation) V1.0 £219.00
Complete Mail Suite V2.0 £199.00
escent InternetToolPok V3.01 (168328it ActiveX) £95.00
Distinct TCP/IP SOK V2.0 (328it DLL) £249.00
DistinctVisual internet Toolkit ¥2.0b (32Bit ActiveX) £175.00
Idle ISAPI V2.0 (328it ActiveX/DLL) £119.00
(OSMail OLE Server V4.1 (Win 3.1/95/WT) £735.00
IP*Works ActiveX V1.0 £99.00
Mabry Internet Pock (16832Bit ActiveX/VBX) £70.00
PowerTCP InternetToolkit for C/C++ V3.0 (16&32Bit DLL) £285.00
PowerICP internet Toolkit for Delphi V3.0 (16832Bit) £285.00
PowerTCPInt.ToolkitforVB4/5 V3.02 (16832Bit ActiveX) £285.00
VBnet V5.0 £95.00

EgeworX V1.1 (Developer) £105.00
Hitelpinddex ¥2.16 (Developer Lic) £399.00
NobleNet Web V2.0 $1,190.00
1Works(‘Weblink’) Stondord V2.1 £120.00

Prices exclude VAT

g e . For information onall our products call usnow!



A datum structure is a pointer and a length:
t y p e d e f s t r u c t {

c h a r * d p t r ;
i n t s i z e ;

}  d a t u m ;

Note tha t d a t u m structures are passed by value, not by u s i n g a
pointer. It was rare to define interfaces which passed structures by
value at the time DBMwas created. However,Thompson knew
his system and had deep knowledge of how the C compiler
worked on the PDP-11. It was possible to pass two 16-bit values
back from routines in registers, soreturningthe d a t u m in
this way was efficient.

When reading data, fa i lure to find a matching key
was signalled by the NULL d p t r value in the returned
d a t u m structure. A couple of routines pe rm i t the
enumeration of all the items in the file:
da tum fi r s t k e y (void) ;
d a t u m n e x t k e y ( d a t u m k e y ) ;

To use the database, it ’s necessary to call
the d b m i n i t routine supplyinga filename.
The database is actually stored in two files:
i f you gave the name d a t a b a s e t o d b m i n i t
then i t would use d a t a b a s e . d i r and d a t a ‑
b a s e . p a g . These files need t o exist when
dbmini t is called.To create a n e w database,
two zero lengthfiles wi thappropriate names
have to exist.

The . p a g file stores the data which com‑
prises the database. Each key and value pai r isstored in a fixed sized
‘bucket’ which maps ontoa disk area. The original system useda 1024‑
byte bucket, mapp ing onto two disk blocks. The . d i r file stores a
bitmap which is used by the hashing algorithm, and this bitmap is
read into memory by the DBMroutines. When lookingupa key, i ts32‑
b i t hash value is computed and then that value is used to determine
which bucket needs to be read to find the key and its associated data.

In fact, not a l l of the hash is used, the . p a g file is kept small by
mask ingthe key and only usinga port ion of it to determine where to
find the bucket. The size of the mask is controlled by the bitmap in
the .d i r file. As the database expands, buckets get ful l and are split,
some (key, value) pairs w i l l be copied to a new bucket depending on
an extra b i t of their hash value.

The bitmap in the . d i r file is used to indicate which buckets are
ful l and have been split, and which have remained unsplit . So, the
bitmap in the .d i r file controls the maskingapplied to the hash,and
this variable maskingallows the file to grow while retaining the sin‑
gle disk access lookup. Actual ly, the algor i thm is best described by
lookingat the code used to gofrom a key to a bucket:
h a s h  =  c a l c h a s h ( k e y )  ;

m a s k  =  0 ;
w h i l e ( i s b i t s e t ( ( h a s h & m a s k ) + m a s k ) )

m a s k = ( m a s k < < 1 ) + 1 ;

b u c k e t  =  h a s h  &  m a s k ;

Eachbucket holds variable length sets of data, with a 16-bitbyte
count be ing used between each key and value to provide space man‑
agement and the a b i l i t y to fi n d each (key,value) pair. Once the
bucket is located, byte by byte data comparison is used to find the
appropriate key.
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The . p a g file can have ‘holes’, places where there is no data. Unix
supportsfiles wi th holes, only allocating disk resources to blocks in
a file which have been written; the . p a g file can appear to bevery
large, but w i l l only occupy enough blocks on the disk to contain the

data. Well, th is is true unt i l you copy the file, general
~ purpose copy programs cannot see the holes

( } and the new copy wi l l be filled w i t h rea l d isk
blocks contain ing no th ing but zeros.

D B M in act ion
The DBM system worked well , and was used by m a n y sys‑

tems which needed to look up values by keywords. F o r
example, mai l systems have used DBM to map aliases
into user names, allowing fast translation. Most alias
lookups w i l l fa i l , so you need to use a system which

w i l l fa i l quickly, hopefully without performingany
byte-by-byte key comparison. When I was r u n n i n g
the UK’s UUCPgateway, I neededto translate f rom

a domain name on the network to a path, and
DBM was used to contain the huge table of
machine names,and the path through the
network to those machines.

I ’ve used the D B M system fo r years to
generate an index to my text based per ‑
sonal address book. Each p e r s o n in my
address book is represented by a variable
length record, w i th several variable length
fields con ta in ing t h e i r work and home
addresses, phone numbers, and the l ike .
For speed of access, I bui ld aD B M index

which points at this file. The keywords I m i g h t want to use are:
fi rs t and last names, the email address spl i t in to name and host
fields, values f rom a space separated key field in the record, etc.
The value attached to each key is a comma separated l i s t of by te
offsets for the start of the record which contains the key.To finda
relevant record, I can use s e e k to get to the r i g h t point in the file,
and then jus t p u l l the text l ines which comprise the record. So, I
can do very fast lookups into my database. F o r instance, find ing
a l l the people who are called ‘David’ or whose email address host

.

is dotexe.demon.co.uk.
Incidentally, the t r ick w i th this type of system is to make access

work even when the DBM index is out of date. Access is slower with‑
out the index, but s t i l l generates a result. I choose n o t to rebui ld the
index whenever I update the address book because I often want to
makeseveral changes and hav ing to wait for an index rebui ldevery
t ime would b e a pain . S o the p r o g r a m s complain that the index
needs rebui ld ing, but they s t i l l generate the information which I
need at that moment.

Berkeley addressed a problem with the original DBMroutines in
one of i ts early system releases. The routines had no provision for
deal ing wi th more than one database at a time, and there were occa‑
sions where the ab i l i t y to deal w i th multiple databases was needed.
Berkeley created the NDBM, the new DBM suite, which retained the
algorithms but added an external data structure to the interface. The
data structure is used to contain the state of the database including
the file handles into its open pai r of . d i r and . p a g files.

Other problemsremained, and are somewhat insidious. The sys‑
tem is l imitedby the size of the bucket which it was compiled to use.
A key and a value must occupy less than 1024 bytes. Also, the sys‑
tem didn’t cope wel l w i t h hash collisions. You were stuffed if the
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hashing a lgor i thm placed a great m a n y keys into one bucket and
the total data size which was needed summed to greater than 1024
bytes.These failures could be catastrophic, because there was no
provision to check for them and the database access could con‑
tinue but give misleading results.

In -memory hash tables
While the DBMsystem is great at dealingwith databases
which are fa i r l y permanent, i t ’s n o t so hot at dealing
with programs, like compilers and interpreters, which
require a hash table for short-term intensive use.
There’s no good reason why such a hash table
should beplaced on disk, the application generally
wants to have the object in memory. The folks
who created Unix SystemV realisedthis and
produced a small suite of routines which
were derived from various Knuth algo‑
rithms. Perhapsthe most usefulof these was
h s e a r c h , a l lowing you t o create and main‑
tain an in-memory hash table.

The API is simple too:
i n t h c r e a t e ( s i z e _ t e l e m s ) ;
creates the hash table and initialises it. You
can trash it by:
i n t h d e s t r o y (void) ;
Then a single rout ine is used to add or
lookup elements:
ENTRY * h s e a r c h ( E N T R Y i t e m , A C T I O N a c t i o n )

Actions are anenumeration with two values (FIND and ENTER)and
an ENTRY is similar to the data structure used by DBM:
t y p e d e f s t r u c t {

c h a r  * k e y ;
c h a r  * d a t a ;

}  E N T R Y;

The k e y is constrained to bea null terminated string, the d a t a can
be anything. Since the data only resides in memory, there’s no need
to worry about its length.

I'veused these routineson a couple of occasions to take the strain
out of generating a hash table. Its biggest problem is the guesswork
needed to supply a sensible value to the h c r e a t e routine. The value
is used to condition the hash algorithm and if it’s too small then the
algorithm can degrade.When hashbucketsget full, the algorithm gen‑
erates a secondary hash value used to probe for an overflow bucket,
and additional computation is needed. If the value is too large, then
you can end up witha sparsely populated table which may not make
best use of resources. You have the Goldilocks problem: p i ck i ng a
value that’s just r ight.

The DB library
DBM, NDBM,and h s e a r c h pose deployment problems. They are part
ofofficial Unix systemreleasescreatedatsome point byAT&T andare
not freely available. Various peoplehavecreatedclones of the code over
time, notably the Free Software Foundation’s gabm for the DBMsuite.
Cloners have also tr ied to tackle the fundamental problems with the
systems: the bucket size problems with dbm and the init ial value prob‑
lem with hsea rch .

In the early 1990’s,MargoSeltzer teamed up with OzanYigit to take
a fresh look at the algorithms. Seltzer was a graduate student work‑
ing in Prof. Stonebreaker’s department at the University of Califor‑

~ nia,Berkeley. Stonebreaker hadbeen responsi‑
ble for a great many database systems, notably
Ingres, so the department was clued up about
files, access times, and performance. Seltzer is

sti l l an academic, an Assistant Professor in Com‑
puter Science (a lecturer in UK terms) at Harvard.

OzYig i t was responsible for one of the early clones of the
DBM suite, cal l ing his version sdbm. Yigi t was then at
York University ( i n the USA) work ing as amember of
the software staff. I don’t know where he is now.

The result was the Berkeley DB library. DB pro‑
vides an interfacewhichclones the NDBMone, and
alsoone which replicatesh s e a r c h .These two inter‑

faces meant that existing code which usedthese
two differing systems could simply berecom‑
piled to take advantage of the new library.

The DBlibrary uses a modifiedversion of
Larson's l inear hashing a l g o r i t h m pub‑
lished in Communications of the ACM
( C A C M ) i n 1988. The idea i s that the hash
table starts as a single bucket and grows in
generations, where a generation is defined
as a doubl ing in size of the hash table. I t
starts at 1 bucket, and goes to 2, 4, 8, etc. At
the start of each generation there is a range
of buckets which starts at zero and extends
to the maximum split point (the bucket at the

cur rent size of the fi le ) defining the current active size. A l l num ‑
bering starts at zero, and this allows easy conversion between masks
and values. As the data expands, buckets are split into the space
above the maximum split point.

To split a bucket, its contents aredivided betweenthe current split
bucket and a new empty bucket which is computed by (1 + current
bucket + the maximum split po in t ) . Pairs of keys and values are
moved into the new bucket depending on the nth bit of their hash
value, where n is the generation number.

When the last bucket in a particular generation has beensplit, then
the generation number is incremented; and the process starts again,
recomputing the maximum split point by doubling the old point and
addingone.To locatea key,weusetwo masks: the low mask is equal to
thecurrent maximumsplitpointand the highmask is equal to the next
maximumsplit point. The bucket can then be computed:
h  =  c a l c h a s h ( k e y )  ;
b u c k e t = h & h i g h _ m a s k ;
i f ( b u c k e t > m a x _ b u c k e t ) b u c k e t = h & low_mask;

The DBMl ibrary only split a bucket when i t was full. DB wi l l dothis
too,butalsosplits buckets whenadefined fi l l factor is exceeded (thefil l
factor is computed as the average of the number of keys per bucket).

The DB l ib ra ry paid considerable attention to the major defi‑
ciency of DBM: what happens when data which we want to legiti‑
mately store in the bucket is too large to fit. Extra overflow buckets
are allocated betweeneach generation, and bitmaps are usedto indi‑
cate which buckets have overflowed. The bitmaps are themselves
stored in overflow pages.

The l ibrary usespagingtechniques to mappageson thedisk file into
memory. In fact, the m p o o l system it employs is usable as a standard
methodof managingpages fromfiles in your program’smemory space.
Where supported by the underlying implementation, mpoo1 routines
wil l use memory-mappedfiles to further improve file-handling speed.
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B u i l d b e t t e r a p p l i c a t i o n s f o r W i n d o w s a n d t h e W e b .
A d d p e r f o r m a n c e , f u n c t i o n a l i t y & v e r s a t i l i t y .

NuMega DevPar tne r f o r VB
A must for anyVisual Basic user. Decrease
the time spent finding and fixing software
errors and performance problems, and
enhance your team productivity. Includes
CodeReview which examines VB source
code for hundreds of potential problems,
components, logic, Windows and VBitself;
Failsafe, the only automatic error recovery
system for VB, and SmartCheck for
automatic run-time error location and
diagnosis. Complete suite for only £443

WinHelp Office 5.0
The Complete Help Authoring Solution
Includes everything you need to quickly
and easily create professional Help
systems for Windows 3.1, Windows
95/NT, Microsoft HTML Help, N e t s c a p e
NetHelp, printed documentation; an
intranet/Internet web sites ‐ all in one
box! WinHelp Office is power-packed
with the award-winning RoboHELP,

RoboHTML, Mastering WinHelp, Help Video Kit, Help Tool Kit,
and Moving to HTML Kit ‐ over 16 innovative, time-saving
tools for creating quality Help systems. £425

Btrieve 6.15
Btrieve 6.15 for Netware, Windows, 3.1, NT
and 95 is the de-facto standard database used
by developers working with 3rd, 4th or 5th
generation languages to build mission critical
client/server applications. Features include
multi-tasking, registry support, dynamic file
expansion, true WinDLL requesters, dual mode
requesters (NT and Netware), improved
memory use, SFT Ill support, and more...
Btrieve Developers Kits for Win, Win 95/NT &
DOS are available. from £359

= P o w e r B u i l d e r6.0 ‐ Now shipping ‐ i nEnterprise, Professional
& Desktopv \ the new componen
o b j e c t si n C++, A C O M / D C O M , CORB,
N e v b development f e a t u r e slet you m o v e a p p l i c a t i o n st o the

Web c l i e n t , i n c l u d i n g Java and HTML

yu C a n save
Beans proxy etc

Internet and support
Call f o r upgrades.
= Borland C++ Builder/C++ 5.02 Bundle- C all C + +

specially p r i c e dp Available in Professional and
Client/Server edi t ions, w i t p r i c e s for existing Borland C + +
users. Cal l f o r detai ls.

bases
w i t h these

@ PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR IS
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CATALOGUE @PRICES ARE EXCLUSI AT
@ SHIPPING TO MAINLAND UK
DELIVERY AT COST @ PRICES Ai TOCHANGE
PLEASE CALL TOCHECK @VISA, ACCESS, & MASTERCARD
ACCEPTED WITH PHONE ORDERS

TO ORDER CALL
0 1 7 1  8 3 3  1 0 2 2
FAX 0171 837 641|

InstallShield Java Edit ion
Create installations for all your Java
applications on all platforms ‐ it’s quick, easy
and convenient. Cross-platform installation
capabilities, extensibility and customization,
includes distribution media and compress ion
technology equal to PKZip. Full Windows
platform capabilities to rapidly create menu
icons and short cuts, make registry entries
and uninstall from the control panel.
InstallShield Java Ed£345

LEADTOOLS 9
LEADTOOLS is a complete and extensive
imaging development toolkit with more
than 500 functions, properties and methods
for color, grayscale and bitonal imaging.
Imaging technology in 14 general
categor ies: scanning, color c o n v e r s i o n ,
display & special effects, multimedia
audio/video, annotations, image processing,
compression, image format, import/export
filters, Internet imaging, database imaging,
printing and add-on modules for FlashPix, OCR, and Video.
From only £245

CodeWright 5.0, the programmer's
favourite editor, helps with tasks like;
‐ Locating and navigating to specific
code - Creating & maintaining
comments ‐ Working with version control
Typing repetitive constructs ‐ Renaming
variables across hundreds of files ‑
Working with others and their revisions.
CodeWright synchronises with your Visual
C++ and Delphi environments. For
Windows 95 or NT and Windows 3.1 £159

Codewziel
Programmer's Editor

Visual Components Studio
4 in 1!; dbComplete 1.5 (32 bit); Better
database apps with greater functionality, in
less time. Formula One 5.0 (32 bit). For
database access, reporting, &constricting:

3.First Impression 5.0 (32 bit). More than
unique chart types; 2&3 dimensional
options, Chart Wizard and Chart Designer.
VisualSpeller 2.1 (16/32 bit) Seamless spell
checking in reusable component form.
4 for on ly £235

S Y S T E M
S C I E N C E
System Science, 1Bradley's Close, White Lion St. LondonN19PN
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While the DB l ib ra ry was designed to use extant APIs , it does
have its own d b o p e n routine which allows you to set up things spe‑
cially for your application: you can choose your own hash funct ion,
set fi l l factors, and the like.

Al l of this might n o t have been much to wri te home about, but
Seltzer did goon to measure the performance of her system andcom‑
pare it w i th the extant mechanisms. On al l her tests, the DB l i b r a r y
performedfaster than the libraries which were availableat the time,
in some cases there was a 75% to 80% speed increase, which can’t be
bad. Incidental ly,she found that gdbm was desperately slow, although
I ' l l guess that something has been done about improving it in the
interim.

You m a y have noticed that the DB systemonly uses a single
file to store its in fo rma t ion , the routines generally call the file
database. db . I f you use Netscape, then you m a y have noticed
that i t uses . db files to store its internal in fo rma t ion , and
yes these are DB files.

The widespread version 1.85 of the l i b r a r y has been
stable for some t ime, and is the version being used by
Linux and most (free and non-free) BSD systems to
provide DBM interfaces.

DB 1997
Margo Seltzer and her spouse, Keith Bost ic ,
have put considerable effort into expanding
the DB l ibrary in the last year, creating Ver‑
sion 2. The underly ing database format has
altered, and a complete set of native access

>BOOCH U M L IDEF3 “ i b i stse caseJAVA PowerBuilder IDL

http://www.sleepycat.com.
If you pull the distribution, you'll find PostScriptversionsof theoriginal
Usenix papers from which this article is largely derived. Incidentally,
bothversionsof the DB library will compile and run onWintelmachines.

> routines has been implemented. The major
changessupply transactional funct ional i ty
for database management, with database log‑
ging, data security, and file lock ing al l being

bundled into the main package. The API is in C,
but there are ‘thin’ C++ and Java interfaces.

Actually, I do wonder about Version2 of the library. I
think that one of the appealing things about Version 1
was its simplicity and this l ibrary appears to compli‑

cate things greatly. You are st i l l able to use the old
DBM, NDBMand h s e a r c h interfaces, and I won‑
der whether people wil l continue to do this rather
than take a new API on board. |

Peter Collinson is afreelanceconsultant
specialising in Unix. He can bereached
electronically aspc@hillside.co.uk, by phone
on 01227 761824 or on the Web at
http://www.hillside.co.uk.
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TECHNIQUES

Nicola Baldini,

Michele Bini, and

Duncan Wilcox cont inue

their look at Corba and

consider the possible role

of C++ in the distr ibuted

object space.

Corha &
n the p r e v i o u s i s s u e w e outlined Corba ( C o m m o n Object Request
Broker

t ive ly easy s ta r t s i n c e the Java language bindings, which we used, are
A r c h i t e c t u r e ) and some o f i t s complexities. I t was a rela

n i c e , clean, and standardised. However, a more probable s c e n a r i o of
e the use of Java to implement a multi‑

either to implement a high-per.
a Corba based s y s t e m wi l l s

platform client wi th the use of C + +

formance server o r a s g l u e that i n t e g r a t e s a legacy sys tem i n the
distributed object space.

produced by the same IDL
looks l ike in C++

( T h e s c e n a r i o was of a superpower ‘World Crisis Manager ’ , a faci l i ty

W e wi l l show what a r e m o t e object
( I n t e r f a c e Definition Language) w e used for Java

to circulate the rumours that agents and a n a l y s t s , scattered over the
world, have collected and analysed! These distributed ‘ r u m o u r mil ls’
were implemented as Corba objects.)We have no need to show a C++
client as the Java client we presented in our p r e v i o u s art icle works
correctly wi th the C + +

We should t r y n o t to repeat this too often: C + + distributed objects
server.

are less natural and harder to implement than their Java equivalent
In p a r t , this comes from the well-known language differences: the
principles of coding ease versus efficiency. On the other hand , some
problems a r i s e simply because the Corba C++ mapping predates
ANSI/ISO C++ standardisation and , in particular, makes no use of the
standard C++ l i b r a r y .To make m a t t e r s w o r s e , some o f i t s c o n v e n t i o n s

blend badly with thoseoft h e standard library.

A free C++ O R B
An ORB (Object Request B r o k e r ) can take m a n y forms. It can b e a
library that is linked to y o u r code, for example, or it can be adaemon
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that talks with y o u r code t h r o u g h shared memory.
the ORB has, i t should provide the implementat ion repository and the

Whatever shape

interface repository.
The implementation repository is a collection ofORB-dependant

i n f o r m a t i o n , such a s how t o s ta r t a g i v e n s e r v e r, whether i t can serve
mult iple objects, etc. The interface r e p o s i t o r y is amachine-readable
collection of IDL-equivalent object descriptions ofi n t e r f a c e s , act ions,
and data types implemented by an ORB. The interface r e p o s i t o r y is a
key component of the Corba Dynamic Invocation Interface ( D I I ) and
Dynamic Skeleton Interface ( D S I ) . Both of these interfaces deal wi th
the problem of u s i n g objects without u s i n g the stubs generated by the
language b ind ing process. ( D I I is something for the c l ien t , which deal
with object interfaces. DSI is for se rve rs , which deal with object imple‑
mentation code skeletons).

A l though DII and DSI are of l i tt le in teres t to mos t programmers,
they enable automated and in te rac t i ve development tools and some
special applications such as bridges and proxies - servers a c t i n g as a
r e l a y for a group of Corba objects.

Final ly, a desirable feature for a n ORB i s c o n c u r r e n t e x e c u t i o n o f
method invocations. While an ORB can use the mul t i task ing features
o f the host O S t o some e x t e n t , c o n c u r r e n t requests from different
c l i en t s , t o di fferent i n s t a n c e s , o r t o d i fferent actions o f the same
i n s t a n c e , o r all o f these a t the same time are possible. I t i s clear that
mult i threaded design is a winner.

A m o n g the candidate ( f r e e ) ORBs we found the Ol ivet t i /Orac le
omniORB2 and Frankfurt University’s MICO to be the mos t interest‑
i n g . The omniORB’s strength is i t s performance; i t s authors claim it to
be the fastest Corba O R B , and we certainly found it to be quite fast.
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modu le C r i s i s l {

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

}
e x c e p t i o n o u t O f R e s o u r c e s { } ;

i n t e r f a c e i t e r a t o r {
c r i s i s c u r r ( ) r a i s e s ( o u t O f R e s o u r c e s );

v o i d n e x t ( ) ;

/ / A f t e r l a s t ( ) r e t u r n s TRUE t h e
/ / i t e r a t o r i s n ’ t v a l i d .
b o o l e a n l a s t ( ) ;

ye
t y p e d e f s e q u e n c e < c r i s i s > c s e q ;

i n t e r f a c e R e p o s i t o r y {
e x c e p t i o n n o t P r e s e n t { } ;

v o i d  p i n g ( ) ;

v o i d a d d ( i n s t r i n g d )

r a i s e s ( o u t O f R e s o u r c e s );

v o i d r e m o v e ( i n c i d i d )

r a i s e s ( o u t O f R e s o u r c e s ,

n o t P r e s e n t )  ;

l o n g l e n ( ) ;

v o i d r e t r i e v e ( o u t c s e q s )

r a i s e s ( o u t O f R e s o u r c e s );

i t e r a t o r i t e r a t o r ( )

r a i s e s (outOfResources) ;

Listing 1-1IDLfor the base server.

MICO’s greatest shortcoming in this regard is i ts single threaded
nature ‐ and mult i threading doesn’t seem to be a pr io r i t y for the
authors. On the other hand, MICO offers both an implementation
repositoryandan interfacerepository,whileomniORBdoesn’t include
either, making i t , strictly speaking, a non-compliant implementation.

Wedecided that performance and ease of use (due to threads) off‑
set the potential compatibility problemswith advancedtools: for this
article, we chose omniORB. In the spir i t of a free development envi‑
ronment, we used it under Linux. The omniORB platform compati‑
bi l i ty is defined mostly in term of threads and sockets
implementations; in addition to L inux , it currently runs in pthreads,
Solaris, AIX, and Win32 compatible environments.
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Porting the server to C++
List ing1presents the IDLdescription.The basicstructureof the C++
server is the same asthe Java one: wedeclarea class,deriving it from
a skeleton stub class generated by the omniORB IDL-to-C++ transla‑
tor ( R e p o s i t o r y _ i stands for ‘Repository implementation’):
c l a s s R e p o s i t o r y _ i : p u b l i c v i r t u a l
C r i s i s l : : _ s k _ R e p o s i t o r y  {
p u b l i c :

R e p o s i t o r y _ i ( ) ;
v i r t u a l ~ R e p o s i t o r y _ i ( ) ;

p r o t e c t e d :
omni_mutex m u t e x ;

m a p _ t d a t a ;
C r i s i s l : : c i d u n i q u e _ i d ;

To implement our high-performance server we need an efficient
data structure to store our crises. An associative array (map<key,
v a l u e > in STL)mappingthe uniquecrisis id to itsdescription comes
to mind.The type m a p _ t is declared for brevity as:
t y p e d e f m a p < C r i s i s l : : c i d , C o r b a : : S t r i n g _ v a r > m a p _ t ;

TheomniORBserversare inherently multithreaded,sowemustpro‑
vide for synchronisedaccess to shareddata. While in Java we can rely
on language constructs to handlemutual exclusion and synchronisa‑
t ion, in C++ we must handle it explicitly, resort ing to OS-level thread
facilities. LuckilyomniORB provides itsownthread librarywhichhides
the differences between thread implementations on omniORB sup‑
ported platforms. The omni_mutex class is defined by the omnithread
l ibrary to handle a mutual exclusion device (a simple kind of sema‑
phore).We willusei t via a m u t e x _ o w n e r class, implementingthe ‘object
acquisition is initialisation’ policy often used in C++ to handle m u t e x

locking and unlocking. In other words, the m u t e x wi l l lock when an
instanceof the mutex_owner class is constructedandunlockwhen it is
destructed, for example whenan automatic variable goes out of scope.

Since the hardwork of decoding incomingIIOP(Internet InterORB
Protocol)requestsandassemblingIIOPreplies is handledby the stubs,
simplemethodsdon’t lookmore complex than their Java counterpart:
C o r b a : : L o n g R e p o s i t o r y _ i : : l e n ( ) t h r o w ( )
{

C o r b a : : L o n g r ;
{

m u t e x _ o w n e r m ( m u t e x );

x r  =  d a t a . s i z e ( ) ;

}
r e t u r n  r ;

As soon as a method needs to handle variable length arguments
( o r re tu rn values) however, we h i t hard into the C++ explicit alloca‑
t ion policy and Corba C++ mapping rules:
v o i d R e p o s i t o r y _ i : : a d d ( c o n s t c h a r * d )

t h r o w ( C r i s i s 1 : : o u t O f R e s o u r c e s )

c o n s t c h a r * s = C o r b a : : s t r i n g _ d u p ( d ) ;
i f ( s N U L L )

t h r o w C r i s i s 1 : : o u t O f R e s o u r c e s ( );

m u t e x _ o w n e r m ( m u t e x );

d a t a [ u n i q u e _ i d + + ]  =  s ;
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C++ mapping specifies that any str ing received from or passed to
the Corba ORB must be duplicated before the server can store i t . A n y
allocation and deallocation must be accomplishedby dedicated func‑
tions i n the Corba class (such a s C o r b a : : s t r i n g _ d u p ( ) above), not
by the C++ str ing class and not even byC st r ing handling functions.
Sinced a t a i s a n array o f Corba: : S t r i n g _ v a r elements,w e are using
C o r b a : : S t r i n g _ v a r : : o p e r a t o r = ( ) when assigning t o i t .Th is i s why
we assign the newly createdst r ing to a variable of c o n s t c h a r *
instead o f c h a r * . The function C o r b a : : S t r i n g _ v a r : : o p e r a t o r = ( )
calls C o r b a : : s t r i n g _ d u p ( ) i f w eare assigning toacons t c h a r *
( o r another C o r b a : : S t r i n g _ v a r ) , b u t i t does a simple copy-assign‑
mentif we assign it toa c h a r *.

In fact, for simplicity we could have written:
d a t a [ u n i q u e _ i d + + ]  =  d ;
wi thout messing w i th explicit duplication of d at all. However we
mustchecki f s t r i n g _ d u p ( ) returns a N U L L value t o signal a n out-of‑
m e m o r y condition.

Writing a Corba server in C++,
while not very difficult, is
trickier than writing it in Java,
and certainly takes more time

Along wi th Corba: : S t r i n g _ v a r , the Corba C++ mappingdefines
a _ v a r type for al l s t r u c t types you declare in the I D L file. Just like
S t r i n g _ v a r , even these ‘ u s e r defined’ _ v a r types take care o f mem‑
o r y allocation and deallocation. Moreover, their copy constructor and
assignment functions do deep copies of all the data they contain ( ie if
the structure containsa s t r ing i t i s correctly s t r i n g _ d u p () ’d, etc.).
As we'll see later, managingCorba object references instead ( ie imple‑
mentation instances of some IDL interface) is no t so easy.

The constructor fo r R e p o s i t o r y _ i reveals another t r i c ky point.
The type Corba : : L o n g (as well as other type names in the Corba
namespace) is defined with a t y p e d e f as an alias for a suitable 32-bit
integer (usually C++ l o n g ) . However, since the semantics for the con‑
struction of nativeC++ types are to leave them uninitialised,we must
explicitly handle its initialisation:
R e p o s i t o r y _ i : : R e p o s i t o r y _ i ( )

Just likewith the Java server, the r e t r i e v e ( ) method i s the most
complex. First , we need to lock the repository:
v o i d R e p o s i t o r y _ i : : r e t r i e v e ( C r i s i s 1 l : : c s e q * & s )

:  u n i q u e _ i d ( 0 )  {  }

t h r o w  ( C r i s i s 1 : : o u t O f R e s o u r c e s )

m u t e x _ o w n e r m ( m u t e x );

Corba conventions are that, when a parameter requires dynamic
allocation, the caller passes a reference to a pointer ( i n this case s)
and the callee allocates the pointed object and sets the pointer:

C o r b a : : L o n g 1 = d a t a . s i z e ( ) ;

t r y  {
s = n e w C r i s i s 1 : : c s e q ( 1 ) ;

}
c a t c h ( c o n s t s t d : : b a d _ a l l o c & e x ) {

t h r o w C r i s i s l : : o u t O f R e s o u r c e s ( ) ;
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N.of ops C(local) C(net)

1278.6 434.6

1271.7 426.3 81.2

Java( local) Java(net)

169.45000 138.0

93.5

The size 1 we are asking for s is only a h in t to optimise memory
allocation, s m a y g row larger if required and its real length w i l l be
zero un t i l we explicit ly set i t :

t r y  {
s - > l e n g t h ( 1 ) ;

Now we have fixed the length of s and we are required fi l l a l l and
only the first 1 items:

m a p _ t : : i t e r a t o r  j  =  d a t a . b e g i n ( ) ;
f o r ( C o r b a : : L o n g i = 0 ; i < 1 ; i + + , j + + ) {

: : e r i s i s & c = ( * s ) [ i l ;
Cota. = ( # 5 ) A r s e ;
¢ . d e s c r i p t i o n  =

C o r b a : : s t r i n g _ d u p ( ( * j ).second) ;

}
c a t c h ( c o n s t s t d : : b a d _ a l l o c & e x ) {

d e l e t e  s ;

t h r o w C r i s i s 1 : : o u t O f R e s o u r c e s ( ) ;

}
Note that no t fi l l i n g some items of s (aswell as accessingan itempast
i ts end) is an error and wi l l lead to runtime memory corruption.

Finally, the g e t I t e r a t o r ( ) method must return a Corba refer‑
ence to an iterator object. Corba references come in two flavours: a
_ v a r reference,handl ingautomatic deallocation asdescribed earlier
anda ‘plain’ p t r reference. It is usually easier to use _ v a r refer‑
ences, as they free us from the burden of expl ic i t deallocation, but
g e t I t e r a t o r ( ) must r e t u r n the reference and Corba cal l ing con‑
ventions state that the caller is responsible for r e t u r n value deallo‑
cation. W e must resort t o a n i t e r a t o r _ p t r ( i t e r a t o r _ i i s our
implementation class we’ll describe in a moment) :
C r i s i s l : : i t e r a t o r _ p t r R e p o s i t o r y _ i : : g e t I t e r a t o r ( )

t h r o w ( C r i s i s 1 : : o u t O f R e s o u r c e s )

i t e r a t o r _ i * i ;

{

References
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m u t e x _ o w n e r m ( m u t e x );

t r y  {
i = n e w i t e r a t o r _ i ( d a t a );

}

c a t c h ( c o n s t s t d : : b a d _ a l l o c & e x ) {
t h r o w C r i s i s l : :outOfResources () ;

}

Note that the call to the i t e r a t o r _ i constructor is protectedby a sem‑
aphore. This eases the implementationof i t e r a t o r _ i .

Wemust now inform the ORB that our object is ready to handle
requests. This is accomplished through the Basic Object Adaptor
(BOA) that behaves as an interface between the object implementa‑

Mayhe the real question is
‘can you afford a longer
development time?’...

tion and the ORB. It provides, among other things, object reference
generation,client authentication, and activation and deactivation of
implementationsand objects. Weneeda Corba referencefor the BOA,
which is handledjust asa regular Corba object.Corba C++ mapping
specifies we can use the _ b o a ( ) member function:

C o r b a : :BOA_va r b o a = _ b o a ( ) ;
b o a - > o b j _ i s _ r e a d y ( i , N U L L ) ;

Since boa is declaredasa referenceof the _ v a r variety, we won't have
to explicitly call C o r b a : : r e l e a s e ( ) .

F ina l ly w eneed t o tu rn our i t e r a t o r _ i * intoa Corba object ref‑
erence. While the C++ object pointer, or t h i s , is only a pointer to the
implementation object, the _ t h i s ( ) function returns an IOR refer‑
ence to the object in Corba te rms , and that’s what we use:

r e t u r n  i - > _ t h i s ( ) ;

An iterator class
Implementing the i t e r a t o r _ i class shows us a couple of tricks:
c l a s s i t e r a t o r _ i : p u b l i c v i r t u a l
C r i s i s l : : _ s k _ i t e r a t o r  {

M a p _ t d a t a ;
M a p _ t : : i t e r a t o r  i ;

p u b l i c :
i t e r a t o r _ i ( m a p _ t & d ) ;

v i r t u a l ~ i t e r a t o r _ i ( ) ;
v i r t u a l C r i s i s l : : c r i s i s * c u r r ( )

t h r o w ( C r i s i s l : : o u t O f R e s o u r c e s );
v i r t u a l . v o i d n e x t ( ) t h r o w ( ) ;

v i r t u a l C o r b a : : B o o l e a n l a s t ( ) t h r o w ( ) ;

‘i
F i rst , the constructor copies the repository data it is passed (this

is not efficient but,aswediscussed in our previousarticle, is the only
easy solution). It accomplishes this simply by invoking the STL map
copy constructor:
i t e r a t o r _ i : : i t e r a t o r _ i ( m a p _ t & d ) : d a t a ( d ) ,

i ( d a t a . b e g i n ( ) )

{}

Correction
After the first article hadbeen published,wewerealertedto a bugthat
affects the behaviour of the Java server. Specifically,the iterator isn't
copying the array of crisis report stringsaswe intended,butonlycopy‑
ing the re fe rence .The following code should beused instead o fthe
original constructor:
p u b l i c i t e r a t o r S e r v a n t(ORB o o r b , V e c t o r d ) {

o r b = o o r b ;
d a t a = ( V e c t o r ) d . c l o n e ( ) ;
d a t a . t r i m To S i z e ( ) ;

Then the c u r r methodmust fiddle with explicit allocationand out-of‑
memory checks. It’s in these easy housekeeping tasks that Java shines
over the C++ shown here:
C r i s i s l : : c r i s i s * i t e r a t o r _ i : : c u r r ( )

t h r o w  ( C r i s i s l : : o u t O f R e s o u r c e s )

C r i s i s l : : c r i s i s * r = N U L L ;

t r y  {

r = n e w C r i s i s l : : c r i s i s ;

r - > i d = ( * i ) . fi r s t ;
r - > d e s c r i p t i o n = C o r b a : : s t r i n g _ d u p ( ( * i ).second) ;
i f  ( ( ( c h a r  * )

t h r o w s t d : : b a d _ a l l o c ( ) ;
r - > d e s c r i p t i o n ) = = NULL

7
c a t c h ( c o n s t s t d : : b a d _ a l l o c & e x ) {

i f ( r ! = N U L L ) d e l e t e r ;
t h r o w  C r i s i s 1 l : : o u t O f R e s o u r c e s ( ) ;

}

r e t u r n  r ;

}

Final ly, there is the l a s t ()method. We must destroy our object in
order to avoid resourceleaks,and we must release references to i t , too.
C o r b a : : B o o l e a n i t e r a t o r _ i : : l a s t ( ) t h r o w ( )

{

i f  ( i  = =  d a t a . e n d ( ) )  {
C o r b a : : B O A _ v a r boa = _ b o a ( ) ;
C o r b a : : O b j e c t _ v a r t h i s o b = _ t h i s ( ) ;
b o a - > d i s p o s e ( t h i s o b );
r e t u r n  1 ;

}
r e t u r n  0 ;

}
Note that w e call d i s p o s e ( ) fi rs t , t o tell the BOA that the object n o

longer accepts incoming requests and that it asks to be destroyed.
The BOA defers object deactivation unti l the last request the object
is serv ing completes ( th is enables us to commit suicide in a clean
way: the object w i l l exist unt i l l a s t ( ) r e t u r n s ) .
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The main function
Weare only missinga m a i n ( ) function to have a work ing server. First,
we need to set up the ORB and the BOA:
i n t m a i n ( i n t a r g c , c h a r * * a r g v )

{

Corba : : O R B _ p t r o r b =
C o r b a : : O R B _ i n i t ( a r g c ,

a r g v

“ o m n i O R B 2 " )  ;

C o r b a : : B O A _ p t r b o a =

o r b - > B O A _ i n i t ( a r g c ,

a r g v ,

" o m n i O R B 2 _ B O A " )  ;

Then w e create a R e p o s i t o r y _ i object and w e tell the BOA that it’s
ready to accept requests:

R e p o s i t o r y _ i * m y o b j =
n e w R e p o s i t o r y _ i ;

b o a - > o b j _ i s _ r e a d y ( m y o b j , N U L L ) ;
Then comes a long par t dealing with object registration in to the COS
(Common Object Services) naming service. The important point is a
call to a u t i l i t y function we have written (we’ l l describe the COS nam‑
i n g service in more detail later):

C O S S u p p o r t :  : b i n d O b j e c t To N a m e  (
o r b ,

m y o b j R e f ,
n a m e )  ;

F inal ly, we tel l t h e ORB that the whole server is ready. The
i m p 1 _ i s _ r e a d y ( ) function wil l never re tu rn except i n consequence
of a fatal e r ro r or explicit implementation deactivation:

t r y  {

b o a - > i m p l _ i s _ r e a d y ( N U L L ) ;
}
c a t c h ( c o n s t

C o r b a : : E x c e p t i o n & e x ) {
b o a - > d i s p o s e (myobj) ;
t h r o w ;

}
And that’s all.

Performance comparison
Wr i t ing a Corba server in C++, while not very difficult, is trickier
than wr i t ing i t in Java,and it certainly takes more time. The question
is: is it worth the effort?

We wrote a simple benchmark that repeatedly adds str ings to the
server. You can see the results in Table 1.While benchmarks of this
k ind are often meaningless, there are some facts that we can extrap‑
olate from the numbers.

First , given the similar results obtained from localand networked
use,the Java server is probably CPU bound,and this wil l probably get
worse as the Java remote method gets more complex. On the other
hand, the C++ server throughput seems to be limited by the network
speed for this simple test case.

... oF‘can you afford a
much slower performance,
bya factor of four?’

Second, while C++ server t imings are roughly constant for differ‑
ent number of requests, Java ones are not , probably due to the Java
memory allocation policy and garbage collection: it makesJava easier
to use but h i ts performance. If we looked at single-method invocation
timing, the scenario would beeven worse: methods whose invocation
triggers the garbage collector would befar slower than average.

So, is it worth developing a C++ server? Maybe the real question
for y o u is ‘can you afford a slower performance, bya factor of four?’,
or ‘can you afford a longer development time?’.

Common Objec t Services
Beyond the basic connectivity func t iona l i t y provided by the ORB,
the OMG defines the Common Object Services (COS).Most services
that are part of COS are layered above the ORB (ie they are imple‑
mented as Corba objects), and some partially extend ORB function‑
al i ty ( f o r example, the securi ty services). Others provide additional
functions such as fu l l object persistence, t rue asynchronous com‑
municat ion, and ‘data push’, or transaction control. Other services,
however,are only guidelines f o r object implementors. F o r example,
the lifecycle service is a set of recommendations on how to handle
objects created on the fl y ( l i ke the iterator objects in o u r example
server). As always,the OMG doesn’t provide an implementation, but
only guidelines and specifications for the service implementor.

Two of these services are very important because they accomplish
the basic task of finding other services. One is the n a m i n g service,
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which enables object retrieval ‘by name’. The
second is the trader service, which is capable
of retrievingobjects ‘by function’. Alas, while
the namingservice is widely available in free
implementations, the trader service is not.

The naming service
The n a m i n g service is modelled after the
fami l ia r hierarchical disk fi l i ng systems. It
associates IORs to a rb i t ra ry str ings called
name components. These name components
a r e , in fact , pairs of strings: an ‘ id’ (a
mnemonic n a m e ) and a ‘k ind ’ , which can be
used to describe the type of the object. Name
components, in t u rn , are collected in a nam‑
i ng context (a fancy name for a directory). A
naming context is naturally implementedas
a Corba object, so naming contexts can be
nested. You can use a Corba
sequence of name components
(called, unsurpr is ingly, name) to
retrieve the IOR for an object.

B u t , unl ike y o u r PC fi l ing sys‑
t e m , the n a m i n g service has no
‘root’ context. This is important, so
that different applications can han‑
dle separated name spaces thus avoid ing
name clashes. Let’s explain th is wi th an
example. Figure 1 is a snapshot of some hypo‑
thetical naming service content. Let’s pre‑
tend we already have the IOR for f o o ( y o u
may suppose it’s stored on disk somewhere
for the m o m e n t ) . To retrieve dummy, a Java
client wil l do the following:
i m p o r t o r g . o m g . C o s N a m i n g .

N a m i n g C o n t e x t Package. * ;

N a m e C o m p o n e n t [ ]  n c  =  {
n e w N a m e C o m p o n e n t ( " b a r " , " " ) ,

n e w N a m e C o m p o n e n t ( " d u m m y " , " " )

;
dummy = f o o . r e s o l v e ( n c ) ;

If b a r ' s IOR is known the client canalso do:
N a m e C o m p o n e n t [ ]  n e  =  {

n e w NameComponent ( " d u m m y " , " " )

};
dummy = b a r . r e s o l v e ( n c ) ;

As you can see, the client asks a naming
context to resolve names on i ts behalf. The
naming context then looks for a child of i ts
own , with name nc [ 0 ] , and so on. Another
unrelated cl ient can start a l l i t s name
lookups f rom ‘ a n o t h e r ’ , s o i t w i l l never
know that the name hierarchy rooted in f o o
exists. However, there is s t i l l a problem.
How can the client find the first IOR point‑
i n g to f o o or another? Well, IORs are just
strings,so it could beretrieved from disk or
read from a socket, o r any th ing else. But
these are n o t standard, interoperable solu‑
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tions. To solve this problem Corba specifies
that the ORB must provide the action:
r e s o l v e _ i n i t i a l _ r e f e r e n c e s ( s t r i n g )

This action accepts a string and returns
an IOR associated (supposedly by the ORB
admin is t ra to r ) with that string. To retrieve
the r o o t assigned to u s , our client does
something like:
C O S N a m i n g R o o t  =

o r b . r e s o l v e _ i n i t i a l _ r e f e r e n c e s (
" N a m e S e r v i c e " )  ;

Currently, OMG doesn’t specify how the
ORB retr ieves these ‘ i n i t i a l IORs’. An
omniORB reads them from a configurat ion
fi le, while JavaIDL retrieves them via an
extension to the n a m i n g service daemon.
This causes some interoperability problems
and , in real world applications, i t ’s cur‑

rently best to resort to some other
method. Forour example server we
w r o t ea short per l script that reads
omniORB configura t ion files and
writes the IORs ona socket to any‑
body r e q u i r i n g them. Instead o f
using r e s o l v e _ i n i t i a l _ r e f e r ‑
e n c e s () o u r clients open a socket

connection to the server and read the IOR
they require. Obviously this is not an opti‑
mal solution and OMG is work ing toward a
standard way for the clients to retrieve the
initial references, probably modelled after
the JavaIDL extension to the naming ser‑
vice. By the way, the added complexity of
retrieving the in i t ia l reference is the main
reason we chose to hide the naming service
calls in someut i l i ty functions.

Scratched the surface
Corba has some t r i cky aspects, but we find
that it’s a perfect technology to complement
Java wi th C++ or to integrate legacy sys‑
tems in openclient/server environments.
Moreover, it ’s reaching matur i ty w i th i ts
second major release being consolidated by
a number of very complete commercial
implementations.

Wehope the two articles have tickled your
interest,and the free toolsandsamplecode will
get you started without too mucheffort. a

Nicola Bald in i , Michele Bin i , and Duncan
Wilcox work on databases anddata min ing
applied to decision support system
applications in client/server environments.
You can reach them at www.psitrust.com.

Thefullcodementioned in
m i m e s h i sarticle isavailableon
EXEOnLineanddirectly viaf t pat :
Stp.exe.co.uk/pub/exestuff/9802_Corba.
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Virtual machine functionality
The most basic funct ional i ty provided by a Java VM is the abi l i ty to load and l ink Java classes.

Tom Guinther covers the basics of processing and manipulating the Java class file format.

De the Java virtual machine implement the semantics required by
the Java language,or does the language incorporate and reflect the

design semantics of the virtual machine? At times, it can bedifficult to
separate the Java language and its APIs from the Java runtime envi‑
ronment, b u t don’t spend too much t ime t h i n k i n g about the answer
because the point is probably moot.

The Java v i r tua l machine is a runt ime execution environment,
which is to say that it is very similar to, but completely unlike,an inter‑
preter.Partof the purposeof the JVM is to model, in software, the oper‑
ation of a computer processor which, among other things, defines and
executes an instructionset. But the Java VM transcends basic instruc‑
tion execution. It dives headfirst into the realmof the traditional oper‑
a t i n g system, prov id ing a secure environment in which Java
applications and applets can execute. The vir tual machine also pro‑
vides system services suchasmulti-threading, garbage collection,just‑
in-timecompilation, andother dynamic optimisations, aswell asa host
of specialised features such as debugging APIs and hooks.

Vir tual machine specificat ion
Java’s creators have documented the theoretical workings of the Java
vir tual machine in the book The Java Virtual Machine Specification
published as part of the Java Series by Addison-Wesley. It contains
most of the basic informationabout the JVM, includinga description
of the Java class file format and the J V M instruction set.

The most basic functionality provided by a J V M is the ab i l i t y to
loadandl i nk Java classes. Loading is the act of finding a specific Java
class file, and translating from the Java class file binary format into
a m o r e manageable class data structure defined by the JVM. Dur ing
the loading process the vir tual machine wil l , at aminimum, make a
superficial check that the class file is well formed. This m i g h t include
version and revision checks, and that a l l sub-components of the class
file appear to beproperly constructed. Once the loadingphase is com‑
plete the J V M w i l l pe r fo rm the l ink step.

L i n k i n ga class file is much more complicated than loading the
class file. One major reason is that, according to the specification, dur‑
i n gthe l ink phase the Java virtual machine shouldperformextensive
verification of the class. One part of this is an exhaustive bytecode
verification of a l l methods within the class.

The Java class file format
If you need to write a Java VM or develop tools which work directly
wi th the J V M or Java classes there aretwo thingsthat are difficult to
avoid; the Java class fi le format, and the J V M instruction set. This
monthI w i l l cover the basics of processingand manipulating the Java
class file format and provide a C++ implementation ofa class file
dump ut i l i ty, ClassDump. This ut i l i ty displays the contents of a binary
class file, which toa l l intentsandpurposes is the definition of the orig‑
inalJava class. Next month, du r ing the discussion of the Java instruc‑
t ion set, I w i l l present an extended version of the ClassDump u t i l i t y
which includesa Java bytecode instructiondecoder and disassembler.
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Central to any discussion of the Java class
file format is the Java constant pool. The con‑
stant pool acts as a reposi tory for ‘symbol ic ’
in format ion used w i t h i n the class file. In
l ieu of hav ing each i t em w i t h i n the class
file make exp l i c i t reference to pieces
of data such as constants, strings, or
methodand field type descriptions,
the components of the class fi le
use indices into the constant pool.
By centra l is ing access to class fi le
data, the class file format is dramati‑
ca l ly s impl ified; redundant data is coa‑
lesced (sav ing space) and val idat ion is
both simplified and made more effective.

The constant pool itemtypes are relatively
simple. The types C l a s s , F i e l d , M e t h o d ,

I n t e r f a c e M e t h o d , and NameAndType each contain indices t o other
constant pool items which describe the class name or the name and
type of a field or method.The type St ring contains an index to a con‑
stant item which represents the actual s t r ing value. Final ly, the inte‑
gral types I n t e g e r , F l o a t , L o n g , D o u b l e ,and U t £ 8 contain the actual
values referred to by other constant pool types.

Overall structure
The overall layout of the class file is similar to the following C pseudo
structure. It’sa pseudo structure because most of the sub-components
are of variable length and thus are difficult to describe using static
description methods.
s t r u c t C l a s s F i l e {

s t r u c t C l a s s F i l e H e a d e r {
u 4  m a g i c ;
u 2  m i n o r _ v e r s i o n ;
u 2  m a j o r _ v e r s i o n ;  } ;

s t r u c t C l a s s F i l e C o n s t a n t P o o l {
u 2  c o n s t a n t _ p o o l _ c o u n t
c p _ i n f o  c o n s t a n t _ p o o l [ c o n s t a n t _ p o o l _ c o u n t - 1 ] ;  } ;

s t r u c t C l a s s F i l e I n f o {
u 2  a c c e s s _ fl a g s ;
u 2  t h i s _ c l a s s ;
u 2  s u p e r _ c l a s s ;  } ;

s t r u c t C l a s s F i l e I n t e r f a c e s {
u 2  i n t e r f a c e s _ c o u n t ;
u 2  i n t e r f a c e s [ i n t e r f a c e s _ c o u n t ] ;  } ;

s t r u c t C l a s s F i l e F i e l d s {
u 2  fi e l d s _ c o u n t ;
fi e l d _ i n f o fi e l d s [ fi e l d s _ c o u n t ] ; } ;

s t r u c t C l a s s F i l e M e t h o d s {
u 2  m e t h o d s _ c o u n t ;
m e t h o d _ i n f o m e t h o d s [ m e t h o d s _ c o u n t ] ; } ;
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s t r u c t C l a s s F i l e A t t r i b u t e s {
u 2  a t t r i b u t e s _ c o u n t ;
a t t r i b u t e _ i n f o  a t t r i b u t e s [ a t t r i b u t e s _ c o u n t ] ;  } ;  } ;

L ike most file formats the Java class file starts wi th a header
which contains an identifiable signature and version information.
The Java class file signature is the hex constant 0xCAFEBABE, and
the current version number is 45.3. Following this simple header is
the variable leng th c o n s t a n t _ p o o l , which i s made u p o f c o n ‑
s t a n t _ p o o l _ c o u n t - 1 variable lengthentries. Constant pool indices
are zero-based, where index #0 is always a ‘null’ index. Because the
first physical entry in the class file is index #1 the constant pool has
one less ent ry than might be expected. This subtlety is acommon
source of bugs sobeware! Beyond the constant pool is a small infor‑
mationsection which contains the access flags for the class ( p u b l i c ,
p r i v a t e , a b s t r a c t , etc.) and constant pool indices for the name o f
the class ( o r interface),and its super class.

After the class file information are the three ‘member’ sections,
i n t e r f a c e s , fi e l d s , and methods. The i n t e r f a c e s section i s sim‑
ply an a r ray of constant pool indices that detail the name of each
interfacedirectly extended by the class.The fi e l d s andm e t h o d s sec‑
tions arevariable lengtharrays,wi th oneentry for eachfield or mem‑
ber.These containadescriptionof the item, includingitsname,access
flags,a type description, and a variable length number of attributes
that provide special information related to the field or method. For
example, a constant field wi l l have an attribute which specifies the
constant value. Everymethodwithin the class has,at aminimum,one
attribute which contains its bytecode.

The final sectionof the class file is a variable lengtharray of attrib‑
utes for the class, which provide information exactlyl ike the attrib‑
utesfor fi e l d s andmethods. Attributes area very important part of
the class file format because they provide a simple mechanism for
extending the class file format without breaking cur ren t virtual
machines.This is possible because attributes are identified by name,
some of which are well known. Current virtual machine implemen‑
tations look for attributes by these well known names. If necessary,
you can add extra information to a class or any of i ts fields or mem‑
bers by adding new, uniquely named, attributes. This new attribute
would be ignored by current v i r tual machines but stil l be available
for your use. Microsoft and other vendors make extensive use of
attributes to describe special featuressuch asCOM(Component
Object Model) or J/Direct. Sun has also added new attributes to
extendfeatures of theJava language,specifically an attribute, I n n e r ‑
C l a s s e s , to describe classes contained within other classes.

ClassDump - the implementationdetai ls
The ClassDump ut i l i t y is written in C++ (Visua l C++ 5.0) and was
designed and tested under Windows NT 4.0. The code is relatively
portable to other platforms and should generally work for Windows
95althoughI didnot test it explicitly. If you planto port the code watch
out for explicit uses of Unicodefunctions and types. Windows 95may
not implement some or a l l of the required functionality.

Because the Java class file format uses the big-endian (high byte
first) format for multi-bytevalues and the Intelx86 series of CPUs and
all versions of Windows NT use little-endian ( low byte first) any val‑
ues readfrom the class file have to be byte-swapped.

To solve this problem you could use macros or inl ine functions
whenever you reference an item which needs to be byte-swapped.
Unfortunately (speaking from years of experience port ing between
Windows and Macintosh systems) this method is extremely error‑
prone. With C++ there is a better approach which solves the problem
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in a manner that is very transparent. Youguessed i t , inline-operators.
A l l the Java programmers out there have been told that use of inline
operators is a bad thing, but when they are used appropriately they
are extremely powerful.

Here’s how it works. Rather than describing the Java class file
data structures using primitive types such as u n s i g n e d s h o r t or
u n s i g n e d l o n g , create special data types such a s c l a s s JavaU2
( fo r u n s i g n e d s h o r t ) a n d c l a s s J a v a v 4 ( fo r u n s i g n e d i n t ) .
These act a s wrappers around the p r i m i t i v e type. For each
type/class define one in l ine operator that acts as its conversion
routine. In this conversion function perform the byte-swap inline
or call a helper function.

Here is a slightly abbreviated version of the class used for trans‑
lat ing u n s i g n e d i n t values. The helper function L i t t l e E n d i a n i s
overloaded to per form the appropriate byte-swap, in this case
s i z e o f ( u n s i g n e d i n t ) o r four bytes.
c l a s s JavaU4 {
p u b l i c :

o p e r a t o r u n s i g n e d i n t ( v o i d ) c o n s t

{ r e t u r n L i t t l e E n d i a n ( m _ j a v a Ty p e ) ; }
p r o t e c t e d :

u n s i g n e d i n t m _ j a v a Ty p e ;
};

If you need multi-platform code, for big-endian systems just add a
type definit ion, such as:
t y p e d e f u n s i g n e d i n t J a v a U 4 ;
and you're all set. For more information, see the ClassDump files,
ClassFileTypes.h and ClassFileTypes.cpp (available on EXE Online).

The second technique I use is a C++ template class which acts as a
base class for each class file component type. This is useful because
most of the items in the Java class file are of variable length and a
method for easily accessing them is needed.ClassDump uses the tem‑
plate class C J a v a A c c e s s o r t o store pointers t o each item i n a n array.
t e m p l a t e < c l a s s T > c l a s s C J a v a A c c e s s o r {
p r o t e c t e d :

ULONG
T  *  m _ I t e m s ;

m _ i t e m C o u n t ;

p u b l i c :
C J a v a A c c e s s o r ( U L O N G n u m I t e m s )

{ m_Items=new T [ m _ i t e m C o u n t = n u m I t e m s ] ; }
};
c l a s s C o n s t a n t P o o l A c c e s s o r

CJavaAccessor<PCONSTPOOLENTRY> { . . . } ;

For example, when we walk the constant pool for the class file we
use the C J a v a A c c e s s o r base class functionality t o allocate a n array
of the appropriate number of items. Then as we parse each constant
pool item we save a pointer to it under the appropriate index in the
array. Laterwhenwe needto lookup the indexvalue it becomesa sim‑
ple matter to correlate that to the array.

There is a lot of code for the ClassDump ut i l i t y but if you trace
through it a few times you should get a good idea of how the class file
format fits together. It wi l l keep you busy unt i l next month when we
add the bytecode dissassembly. a

p u b l i c

Tom Guinther is workingfor Vireo, acompany developingdevice‑
driver tools. He can be reachedvia e-mailat tomg@vireo.com.

Thecodefor this article isavailableonEXEOnline
a m a s anddirectly via ftp at

Stp://ftp.exe.co.uk/pub/exestuff/9802_Java.
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| nacoup le of previous columns I wrote about the criteria for choos‑
i ng books on programming. That is only one aspect of developing

professionalskills. It is arelatively cheap one. Buying the wrong book
can waste upwards of £50, hours of time, and considerably raise y o u r
blood pressure. However,you can throw it in the bin( i f it is really bad,
return it and demand your money back). Training is another matter
altogether. It wi l l cost a four-figure sum of money and take up a week
or moreof your time. Neitheryou nor your employer caneasily write
off a baddeal.

Howcanyou choose a good trainer? BeforeI t r y to answer that I need
to declarea direct interest asI present C andC++ training courses both
individually andfor a couple of training companies. As doseveralother
senior members of the Association of C & C++ Users.

It hasbeenourcollectiveexperience that almost invariably the first
thing we haveto requireof a company which contracts us to present its
course is that the course be rewritten. The overwhelming majority of
courses are like most of the books, of very little use. To make matters
worse, many training companies require their presenters to present
the material as provided. Good, well-informed presenters wil l not do
this. Many courses are slickly presented rubbish. ‘Slickly’ because the
presenter needs to g e t a good ra t ing from the delegates, ‘rubbish’
because most often the presenter does not know enough to insist that
the many gross errors in the course material be corrected.

Let me focus on C++ training, though much of what I write can be
applied to other courses. Nowthat we effectively have a C++ standard,
courses should converge on an accurate presentation of C++ at an
appropriate level of use for the delegates. In general, programmers
need to learnhow to useC++ at a high levelof abstraction and to reap
maximumbenefit from components (acombination of those provided
by the standard C++ Library and third party designers).

Unfortunately, l ike many other things, programming courses are
too often judged by their packaging. Of course, well-presented notes
arean advantage,but not at the cost of keepingthem up to date. A copy
of a good text such as The C++ Programming Language, 3rd Edition
wi l l beof much more use to you when you have finished your course.
In my opinion, course notes are better treated asa checklist of areas
which are covered.

Before you are committed
There are a numberof clues which you can use beforecommitt ingyour‑
self to acourse. Findout who is going to present it. If thecompany can‑
not tell you, start get t ing suspicious. If they do not know who wi l l
present the course then the quality of the presenter wi l l bepure luck.
Forexample, I recently presented a course for a company whose stan‑
dard contract specified that I would only receive half payment if the
delegates’ assessment of the course dropped belowa certain level. I
would receive nothing if it dropped belowa further level. I declined: I
would consider it unethicalfor a company toemploy a presenter which
they were not convinced woulddo a quality job. For training, one of the
things you pay for is the certainty that y o u r time wil l not be wasted.

The next clue is to discover the level of commitment of the com‑
pany to keeping its courses up to date. Forget the Microsoft Certified
Trainer, I B M whatever, etc. That just means a specific company
approves use of i ts products (actually it meansa litt le m o r e , such as
that the trainer uses a particular company approved - usually US ‑
style). Much more important is to enquire about which compiler w i l l
be used. Give top marks to acompany which passes the buck back to
you. If you want C++ training youwant to use the latest compiler from
a quality implementor. The best C++ courses wil l be language, not
compiler, dependent. The only advantage to the presenter of using a
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Glues for
quality training

assess, in advance, the quality of aC++

training course.

specific compiler is famil iari ty with quirky er ro r messages,etc. If the
course uses anything but the latest compilers then forget i t , they are
not keeping their courses current.

If the company actively participates in the standardisation process
you can expect accurate material, but stil l be a littlewary becausesome
of its presenters may not be so well informed. I know of one UK train‑
i ngcompany which takes the standards process seriously enough to be
voting members of X3J16 - they not only pay for membership they are
also regularly representedat meetings (Microsoft lost its voting rights
some t ime ago through lack of attendance). I know of another whose
key presenters areactive members of BSI’s C++ panel.

Another clue is to discover the level of abstraction they use in pre‑
senting C++. A course which still starts by introducingnon-C program‑
mers to the complications of raw C-style arrays, near the start of the
course, is unlikely to bewell-suited to application-level programmers.

The number of people ona typical course is helpful information.
However experienced the presenter, once you go much above a dozen
delegates the course wi l l beconstrained by the projected needs of the
typical delegate. Such courses wi l l not address the special needs of
individuals.

Finally, t r y to get the company to name a couple of referees who
have attended the course you are interested in. Follow these up and
listen to what they say. If they focus on such matters as the environ‑
m e n t , the food, etc, ask yourself why they want to talk about the pack‑
aging. You can always ask me if I would present for acompany y o u
are considering. You could also ask the tra in ing company to send me
the material for the first day of the course, on which I could base an
opinion. Any such opinion would be based on technical content.

(Note to trainers: ACCU wi l l provide one or more people to do a
critical technical review of your C and C++ courses if you are inter‑
ested in improving their accuracy.)
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Last month's problem
What was the connection between the different parts of that column?
Can you think of any way to resolve the problem of providing non‑
c o n s t copy semantics for return values?

The problem with the Committee Dra f t 1 (CD1) version of
a u t o _ p t r was exactly the problem o f usingn o n - c o n s t copy seman‑
tics. AS a u t o _ p t r needs to pass ownership of the raw pointer it
encapsulates, to the copy ( o r to the left-hand
operand of an assignment), i t needs n o n - c o n s t
copy semantics. Prov id ing it w i t h c o n s t - c o p y

semantics is a horr ific breachof codingstandards.
What the C++ standards committees were left

w i th was a choice between the devil and the deep
blue sea. Those of us who understood the problem knew that ideally
we needed to revisit the core of the language to fix the problem with
n o n - c o n s t copying. There were two simple changes w e could have
suggested and either would fix the problem. However, there was no
way that we were going to get a majority, let alone a consensus, for
either change. Each had too much potential for far reaching side
effects. It was for this reason that we found ourselves with the CD2
version o f a u t o _ p t r . The experts believed they could get users t o

avoid its damaging uses.
The UK WG21delegation, dominated by users rather than imple‑

mentors, was appalled. Weconsidered the proposal to be sucha ter‑
rible example of programming, and so fraught wi th danger to users,
that we required it to befixed beforewewould support the Draft Inter‑
national Standard. Others could no t understand why we wanted to
make sucha big issue about what was one of the smallest template
classes in the whole standard Library.

How to fix it
The first thought which crosses the mind of most people is to tweak
the rules about binding references to values. But language designers
have a natural repugnancefor special cases. Though C++ has a num‑
ber of instances of special cases (such as the automatic re tu rn of 0
from m a i n ( ) ) few of uswould wish to draft words which allowed non‑
c o n s t references to bind to returnvalues but nowhereelse. Al lowing
n o n - c o n s t references to bind to general values (rvalues) would cer‑
tainly open upa nasty can of worms. It was hardenough to achieve a
consensus on the rules allowing member functions to chain together
so that the following code would work:
c l a s s T u r t l e {

/ /  d a t a
p u b l i c :

/ /  c t o r s  e t c .
T u r t l e & l e f t ( D e g r e e s ) ;

T u r t l e & f o r w a r d ( D i s t a n c e );

ye

i n t m a i n ( ){
T u r t l e  t ;
t . l e f t(90). f o r w a r d ( 2 0 ) ;

ye
Somestilldo not liketheruleswhichsupport this programming idiom.

If we cannot find an acceptable way for an rvalue to bind to a non‑
c o n s t parameter perhaps the answer is that we can provide a mech‑
anism to convert an rvalue intoan lvalue.Wecancertainly write code
to do this:
c l a s s  X  {

/ /  d a t a

p u b l i c :
/ /  v a r i o u s
X ( X ) ; / / c r e a t e a n X f r o m a n X v a l u e

};

Unfortunately, the C++ FDIS(FinalDraft InternationalStandard)
allows you to write such a constructor but states that it wi l l never be
called. In other words, you can write it but no t use it . Most of us are

certain that this is an over constraint but no one was
wi l l i ng to relax the relevant rule at this late stage.
Experience has taught us to be wary of makingsuch
apparently simple changes.

Sohow to fix it? Iam notgoingto go into the grue‑
some details of the complete solution for template

classes with member templates ( a u t o _ p t r is such a class). However,
here are the bare bones of an answer (thanks to Bil l Gibbons) which
the class designers among you can add to your toolkits ( i f you need
more than this then probably you should not beus ingthis idiom yet).
c l a s s P l a i n {

i n t i ; / / j u s t s o m e d a t a
s t r u c t P l a i n r e f {

P l a i n c o n s t & p r e f ;
/ / c o n s t r u c t o r s e t c .

};
p u b l i c :

/ /  n o r m a l  b a g g a g e

P l a i n ( P l a i n r e f );

P l a i n & o p e r a t o r = ( P l a i n r e f );

};
The idea is that you provide a private nested helper class which

allows you to create a special reference object from an rvalue of the
class. We then provide copy semantics using such an object. This
mechanismallows the programmer to do such sil ly things as binding
a n o n - c o n s t reference parameter t o a value. However, code con‑
structed according to good practice wil l be free of hidden surprises.

This month's problem
Integerdivision tends to bean expensive operation for most hardware.
This means that the numerical-methods specialists frequently look
for ways of avoiding its use. When dealingwith integers, the problem
of finding the highest common factor (HCF)frequently occurs.There
is an ancient algorithm for this which is attributed to Euclid. What is
wrong with the following implementation (you do not need to know
Euclid’s algorithm to locate the problem)?
i n t fi n d H C F ( i n t fi r s t , i n t s e c o n d ) {

i n t t e m p ;

! =  s e c o n d )  {

t e m p = fi r s t ,
w h i l e ( fi r s t

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

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

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

Association of C/C++ Userssubscriptions: individual£15, student
£7.50, corporate £80, Overload& C++ SIG£30 (includingACCU
membership). Forfurther informationandapplicationforms write to
FrancisGlassborow, 64SouthfieldRoad, Oxford, OX4 1PA, call 01865
246490or emailfrancis@robinton.demon.co.uk
European C& C++ Developers’Forum 1998:OxfordSeptember 11th&
12th.Notechange of date.
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Spreadsheet/Data E n t r y G r i d f o r Windows P r o g r a m m i n g

If you’re quickly finding the
limitations ofyour grid and
need a more robust grid/
spreadsheet control, see
firsthand why Spread provides
more flexibility than any control
on the market today.

The improved Spread Designer
enhances productivity and
decreases your learning curve
with its unique WYSIWYG style
interface. Multiple worksheets
can now be designed at the
same time.

The Calc Engine has been
completely redesignedfor faster
calculations.

Create and print reports with
Spread’s print engine.

Spread...The most powerful
spreadsheet/data-entry grid
available for Windows
programming.

List price - £225.00 plus VAT
Upgrade price ‐ £99.00 plus VAT

To order call:
01344 873 434

ON TEMPORARY

Tel: 01344 873 434 Fax: 01344 872 228
E-Mail: cssales@contemporary.co.uk WWW: http://www.contemporary.co.uk
Sales Office, Contemporary Software Ltd, Kingswick House, Sunninghill, Berkshire SLS 7BH

@Supports 2 billion rows by2 billion columns
@More flexibility at the cell level than any other

spreadsheev/grid control
@Customize each cell with any of the included

12 cell types: Edit, Date, Time, Float, Integer,
Static Text, Formatted Pic, Combobox, Check‑
box, Button, Picture or create your own with
the Owner Drawn celltype

@Spread can be bound to the Access™ engine
through Visual Basic®’s data control, giving you
full read/write and virtual functionality

@Adding or deleting entire records is
accomplished with just one of the 33 included
Action Property options

@Automatically update any changes made to your
data. For greater control, Spread can inform you
of what cells were edited, letting you determine
what information is updated

@The Virtual Data Manager lets you control how
many records will be displayed at a time, greatly
enhancing the speed of your data access

@The new Spread Designer simplifies
programming tasks by allowing easy access
to its rich feature set at design time

e Use Spread’s enhanced Calc Engine to perform
mathematical functions quickly and efficiently
using named expressions or relative addressing

@The powerful Print Engine enables entire
reports, specified cells or a selected range of
data to be sent to the printer

@Drag and Drop capabilities
@Other features include: three-key sorting,

changing of foreground and background colours,
locking of cells or entire columns and rows, clip‑
board support, different border styles, 64k of
data per cell, and much more.

Spread offers more features than any other control
on the market. Whether creating entry grids, toolbars,
spreadsheets, multiple or single select listboxes, or
reading and displaying large amounts of data, Spread
makes it easy to complete all your tasks. And using
the Spread Designer allows the most novice user to
complete their application ahead of schedule.

=. ‑

e S | f s )
Customize and print reports

New Spread Designer
e Live Mode and Design Mode

Quick access to property pages

e Display multiple worksheets

Enhanced Calc Engine
Relative cell addressing

e Named expressions

e Dramatically increased speed

Far
Technologies

=> Enquiry No. Fb30 pol|



© Had too many "balls in the air" atany one time?

@ Experienced u n s c h e d u l e dcosts and delays?

@Faced c o n f u s i o ni nyour project?

© Wanted to view your project from various different perspectives?

You need

Taggte
Managinga project is acomplex business. Juggler is auniqueprocess
management tool for managingpeople within organisations, activities
within projects, tasks anddeliverables and the relationship between.
people and activities.

& | Hover Corton

Bi | Coren ie rey | Ma Sarton B orwstorre

a ) w o m 1 B See Gne e e S e d

= m e e )

@Organisational model detailing people and their roles

@Multi-user with each user sharing acommon project database

© Project model showing activities, decisions, roles & deliverables

© Context-sensitive controls, which you can easily manage

© Your project status and progress at a glance

@ Template facility, for reus ing processes

Download Your Free Evaluation Copy!

13Blanchardstown Plaza,
Main Street Blanchardstown,
Dublin 15, Ireland

ee Fw RE a c a Fax: 00- -8204515
Email: info@catalyst.ie
Web: www.cse.dcu.ie/catalyst

"Effective solutionsfor managing software"

&> Enquiry No. Fb31

MapServer™ 3/32
software component libraries
for Microsoft Windows 95/NT
MapServer™ 3/32 lets you create mapping applications
quickly.... proto-types, custom, atlas CD-ROMs... It can
saveyou effort, time andmoney in buildingandmaintaining
custom cecking mapping and GIS applications.

SSUES,

SAS
aps - Copyright Bartholomew, A Div is ion of HarperCollins Publishers (1997),

MapServer™3/32 mapping libraries include DLL ,OCX,
VCL& C++Class to let you create custommapapplications
in your preferreddevelopment environment and language.

MapServer™3/32 is supplied with User and Reference
Manuals on CD ; tutorials to help you get started; sample
digital map data to explore functions; a demo disk with
maps, descriptions and source code; and technical support
by fax andemail.Andwesell high-quality digital mapdata.

MapServer™3/32 libraries come with royalty-free run‑
time licences soyou can sell your applicationswithout hav‑
ing to pay royalties on each sale. And now new compo‑
nents can help you even mo re - MapProject™,
MapDrawEx™ and MapUser™.

jon mapping Fo rmore informationand
i lj o c a t i o n& planning 5 i e

Emergency services planning a free demo, vis i t o u r
Satellite GPS m a p p i n g °
Vehiclefleetmanagement WWWsite or call.
Real-timedynamic mapp ingandGiS
AtlasmapsonCD-ROM A
Oil and gas facilitiesm a p p i n g Graticule™
Ci ineeringsite m a p s F
Waterd i s t r i b u t i o npianning 2 Blenheim Court
Ground surveys&mapp i r
Forestry and agricuttur.
Telecommunications mi
Urbanplans and cadastres
Medium-scaiemaps
Smail-scaieglobal maps
Weathermaps
Navigationmaps

Leeds, LS2 9AE UK
Tel: +44 (0)113 234 4000
Fax: +44 (0)113 246 5071
http://www.graticule.com

Email: sales@graticule.com
Graticule isa tradingn a m eof Geosoft Ltd

& Enquiry No. Fb32



B O O K  R E V I E W S

A trio of Visual Basic programming books reviewed byGavin Smyth

feel Visual Basic has g r o w n up with the
release of version 5.0, for two reasons.

Firstly, a lot has been added to the language,
such as the ab i l i t y to produce ActiveX con‑
trols. Secondly, Microsoft has made the Con‑
t rol Creation Edit ion (VBCCE) f reely
available. Here I take a look at a few books
which claim to make you competent in VB
programming. A l l three books cover most of
the languageand environment, includingthe
creation of ActiveX controls and servers,
Add-Ins, and Wizards.

The front cover of Core Visual Basic 5 pro‑
claims that Core
books are ‘for experi‑
enced programmers’
but what is meant by
‘experienced’? Not
VB experts, since the
book includes a sig‑
nificant amount on
the development

environment (stating the obvious in many
cases) and a detailed description of the lan‑
guage ( w i t h just a few errors to keep us on
o u r toes). Not programming experts, since
the authors include yet anotherintroduction
to object-oriented programmingand feel the
need to describe how linked lists work. Nev‑
ertheless, the basics(sorry)arecoveredquite
rapidly and the book reads well.

There is a fair amount of overlap between
partsof this book and the Microsoft supplied
documentation, such as the language and
IDE reference sections. I always feel slightly
cheated when presented with this sor t of
materialbut, in this particular case, the rest
of the book makes up for i t . There is no cov‑
erageof data accesscontrols and very limited
mention of the security issues involved in
ActiveXcontrol distribution. However,vir‑
tual ly a l l the rest of VB is adequately
addressed. I found the sections on drag and
drop, debugging, and ActiveX servers to be
particularly good.

As with most recent Windows program‑
m i n g books, the authors attempt to place
COM in context but the description is really

CORE
Visual Basic 5

‘Title: CoreVisual Basic 5
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too brief tobeuseful.Many of the VB wizards
are described, and Messrs Cornell andJezak
take pains to show what the wizards are
doing insteadof just usingthem,which leads
toa better understandingof when and how to
tweak the resultant code. The associated CD
includes extended example code and a few
potentially useful templates and Add-Ins.

D o i n g Objects in Microsoft Visual Basic
Doing Objects 5.0, is n o t jus t a
in Microsoft Visual Basic text. Ms
VisualBasic5.0F ‐ Kurata spends very

little space covering
the language itself.
She assumes that
y o u are familiar
w i th an earlier ver‑
sion of VB ( o r maybe

that you have read the Microsoft manuals).
Almost half of the book is about object-ori‑
ented software engineering, including yet
another OO design method, called GUIDS
(Goal-centred design, User-interfacedesign,
Implementation-centreddesign, Datadesign,
and Strategies for construction ‐ the steps
covered by the method ) . The sections on
object-oriented techniques are clear and the
GUIDS method is quite pragmatic and use‑
able, if vague in places. There is a good dis‑
cussion of data storage mechanisms, from
simple files to more complex databases, but
the h igh point of the book is the clear dis‑
cussion of polymorphismand interfaces ver‑
sus inheritance. My main cr i t ic ism is the
amount of repetition with many topics being
introduced, then described in depth, and
then summarised, as wel l as be ing men‑
tioned in other chapters. Nevertheless, if you
want to learn both object-oriented design
and Visual Basic, this book would beideal if
it wasn’t almost as expensive asa p a i r of
books on each topic individually! The oblig‑
a to ry CD contains sample code from the
book, a few sample chapters from other Ziff‑
DavisPress titles,anda couple of third party
demonstration programs (which are not dis‑
cussed in the book).

Deborah Kurata =

Title:

1-56276-444-6
£46.95

5 6 0

VisualBasic 5Fundamentals Unleashed, is
the final book, and
it has an unusual
approach. It dives
into use of the App‑
Wizard (a f te r one of
those irr i tat ingchap‑
ters which explain
how to click buttons
in the I D E ) , before

explaining what makes a Visual Basic appli‑
cation at all. In fact, it is not unti l about
halfway through the book that things l ike
f o r . . . n e x t loops are explained,and this lan‑
guage description could, I th ink , have been
omitted anyway as it repeats the Microsoft
documentation. The large number of authors
showsoccasionally, withjarr ing style changes
between some of the chapters. Having said
that, the book is very clearly wr i t ten, with
plenty of diagrams and code snippets to show
what is goingon.This book is clearly aimedat
a less knowledgeable audience than the other
two and it does not cover the more advanced
topics in much detail. In addition to the sam‑
ple code, the accompanying CD contains
VBCCE, demonstration copies of Numega
tools, and Adobe Acrobat format texts for two
other SAMSVisual Basicbooks.(Note that the
VBCCE and Numega tools can already be
freely downloaded from the Microsoft and
Numegaweb sites,and haveeven appearedon
computer magazine cover disks.)

In conclusion, a l l three books are well
written and morethan adequate for their dif‑
ferent target audiences. If you are a VB
beginner,choose the SAMS book. If you want
to delve into advanced V B , pick Cornell &
Jezak. If you want to find out about object ori‑
entation with V B , Kurata’s book is for you,
though it real ly is too expensive. Don’t be
swayed by the supplementary CDs; despite
the prominence awarded them on the covers
of the books, they actually add very little.

/Verdict: all recommended, but make sure
you know how you fit the book.

Title:

Publisher: SAMSPublishing, 1997
ISBN: 0-672-31073-2
Price: «£27.95
Pages: 560 ‑



Exclusive Offers for EXE Readers
EXE Juggling Ball Set

Embossedwith the name of your favourite magazine,EXE’sjuggl ing balls provide instant
stress rel ief f rom everyday mental pressures. Increase your l i fe expectancy for £9.95 a set

(ine. postage and pack ing)

EXE Portfolio Case
This year’s key fashion accessory. Styl ish and practical, the
EXEportfolio case wi th adjustable shoulder strap is made
of durable, waterproof black fabric and is the ideal way to
car ry disks, printouts, lap-tops or just your sandwiches.
Stay ahead of the supermodels for an irresistible £7.95
(inc. postage and packing)

EXE Binder
Where’s that January issue? The perfect way to keep and
store your year’s supply of EXE.Eachmagazine is held

r ig id ly wi th in the binder, but can beeasily removedwhen
needed. Nevermisplace your EXEs again for a minimal
£6.95 or £12.95 fo r two (both inc. postage and packing)

EXE Subscribers Club Books available Borland C++:The Complete ReferenceDeveloping SoftwareApplications
Selection RRP Club Price In EXE The Visual InterDev Handbook
Microsoft Office 97: The complete Reference £28.99 £23.19 dan 98 TheYear 2000 Problem Solver
Oracle 8: The Complete ReferenceGuide £46.99 £37.59 Jan 98 Concurrent Programming in Java June 97
Objects on the Web £28.99 £23.19 Jan 98 C++ Distilled June 97
Windows NT & UNIX Integration Guide £39.99 £31.99 Jan 98 Delphi Component Design i June 97
UML Toolkit £39.95 £31.96 Dec 97 Managing Technical People £ . dune 97
CORBA: Distributed Object Using Orbix £27.95 £22.36 Dec 97 C++ Interactive Course i May 97
Teach Yourself Java 1.1 in 21Days £37.49 29,92 Dec 97 Teach Yourself C++ Programming x May97
Web-Enabled Applications Programmed on the Net 45.99 £34.49 Dec 97 C++ - How to Program May 97
UML Distilled £23.95 £19.16 Oct 97 Windows NT 4.0 Server Unleashed May 97
DSDM- Dynamic Systems Development Method £27.95 £22.36 Oct 97 Requirements Engineering i Apr 97
The C++ Programming Language-Third Edition £27.95 £22.36 Oct 97 TCP/IP Unleashed ; Mar 97
Practical Object Oriented Develop. in C++ &Java £27.50 £22.00 Sep 97 Netware Unleashed . Mar 97
Client/Server Programming with Java& CORBA ‐ £29.95 £23.97 Sep 97 ActiveX from the Ground Up Feb97
Java Programming with CORBA £24.95 £19.97 Sep 97 Visual J++ Handbook Feb 97
STL for C++ Programmers £27.50 £22.00 Sep 97 The Cyberia Guide to Smart Web Publishing Feb 97
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1 enclose a cheque for (payable to EXE Magazine & drawn on a UK bank) t

( 11enclose a company purchase order. Please send an invoice. i
Simply fax to 0171 970 4895 1350 (with purchase order) or post (with cheque) ‘
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(WD 1414/29), St Giles House, 50Poland Street, LondonW1E 6JZ !
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C a l l B e n B o s w e l l o n 0171 970 4838 f o r d e t a i l s

SECURITYPR
Aladdin Knowledge
Systems UK Ltd
1William Street, Windsor
Berks SL4 1BB
Tel. 01753 622266
Fax. 01753 622262
sales@aldn.co.uk
www.aks.com
Aladdin is a leadingsupplier of
advanced software security (HASP)
andsmart carddevelopment tools
(ASE) for softwaredevelopers.
BL Computer Secur i ty L td
101 Hendon Lane
Finchley, London N33SH
Tel. 0181 343 0734
Fax.0181346 2672
bl@bics.co.uk
www.bics.co.uk
Wespecialise in design and
manufacture ofcomputer security
products.Anchol, LureBooster,
Deadlock(Dongles) andC.LA.M.P
Alarms
Data Encryption Systems Ltd
Silver Street House, Silver Street
Taunton, SomersetTA13DL
Contact Roy Davidson(Sales)
Tel. 01823 352357
Fax.01823 352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DESmanufacturessoftwaresecurity
productsdevelopedasasolution to
software piracy andtheft
Glyn Williams & Associates
Ladywood House,
Ladywood, Near Droitwich Spa,
W o r c e s t e r s h i r eWR9 0AJ
Tel. 01905 757700
Fax. 01905 757800
gwa@gwassoc.demon.co.uk
Software|/Hardware copyprotection
systems - The professionalchoice for
security andfeatures. Worldwide
support.
Rainbow Technologies Ltd
4The Forum, Hanworth Lane
Chertsey, Surrey KT169UX
Tel. 01932 579200
Fax.01932 570743
sales@uk.rnbo.com
Only Rainbow delivers leading edge
technology andISOcertifiedquality
for softwareprotection and license
management.
Softlok International Ltd
Softlok House,2 Bark Street East
Bolton, Lancashire BL12BQ
Tel. 01204 436000
Fax.01204 436025
sales@softlok.com
Protectyour future, protect your
software, Establishedin 1987, Softlok
specialises in softwarepiracy
protection.
Superbase Developers P lc
14Regent Street
Cambridge CB2 1DB
Tel: 0118 944 8962
Fax: 0118954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
http://www.superbase.com
Superbase 3.2 offers powerful data
encryption andan RSA encryption
library with user-definablekey lengths
andbuilt-in emailsupport for secure
communications anddata
management

Please arrange
Q YES | want a one year entry at £240 (+ VAT)

Name: .
Address: .....
Tel:

Contact Tel: ..
Q lenclose a cheque for £.
Q Please invoice my company
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TRAINING
Brooks Associates
Bismore, Glos GL6 7DG
Tel: +44 (0)1452 770060
Fax: +44 (0)1452770078
Email: bbrooks@cix.co.uk
Contact: Bob Brooks
Worldclass training forDelphi
professionals.
Computer Training & Education
34-36 Rose Street
North Lane, Edinburgh EH2 2PL
Tel. 01345 697611
Database Programmers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick, Stroud, GL6 6QQ
Contact Christine Shakespeare
Tel. 01452 814 303
Fax. 01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRisa Training, Consultingand
Development Company offering
scheduled, customised, 1-2-1, on-site
education. All our courses are basedon
practical, hands-on exe rc i ses and we
a i m to te achprogrammers to develop
database applications in Delphi, Visual
Basic,Access, Clipper and VO.
LearningTree International Ltd
Mole Business Park
Leatherhead, Surrey KT227AD
Contact Jan Mott
Tel. 01372 364600
Fax. 01372 364611
uksales@learningtree.com
WWW .learningtree.com
Peritas Ltd
Burfield Road,OldWindsor
Berks SL42UP.
Contact: Mari Shepherd
Tel. 01753 604138
Fax. 01753 604160
http://www.peritas.com
Peritas is the largest UK IT Training
Company. A MicrosoftAuthorised
Technical Education Centre
supporting the MCPProgramme
includingMicrosoft Certified
Solution Developer Certification.
QA Training Ltd
Cecily Hill Castle, Cirencester
Gloucestershire GL7 2EF
Contact Customer Service Team
Tel. 01285 655888
Fax. 01285 644828
www.qatraining.com
Leaders in IT technical training and
consultancy.

DEVELOPMENTTOOLS
Bits Per Second Ltd
44Regent Hill, Brighton BN13ED
Tel. 01273 727119
F a x , 01273 731925
rflowers@bitspersecond.co.uk
http://www.bitspersecond.co.uk
Graphing/GIS tools. Centura support
oftraining. Client/Server design &
consultancy. Network storage
consultancy. Multi-platform device
driver development.
Borland International Ltd
8Pavilions, Ruscombe Business Pk
Twyford, Berks RG109NN
Tel: 0118 932 0022
Fax:0118 932 0017
Customer Services: 0800 454065
www.borland.co.uk

...Job Title:..

BorlandInternational is the leading
provider of development solutions
from desktop to enterprise level.
Borland's award-winning tools are
supported bya network of VARs,
partners and resellers in the UK.
ComponentSource
27-37 Vachel Road
Reading,Berks RG11NY
Tel. +44 (0)118 958 1111
Fax. +44 (0)118958 9999
Request FREE CD or product
sales 101320.2624@-compuserve.com
www.componentsource.co.uk
TRY freely available demonstations of
hundreds of software components
andBUYandunlock full versions
instantly, from aFREEregular CD.
CYRANO ( U K ) Limited
Devon House, Park Street
Slough, Berkshire SL1 1PX
Telephone: 01753 516500
Facsimile: 01753 516441
khall@cyrano.com
www.cyrano.com
Leading developer of automated
software quality tools for financial,
telecommunications, government,
utilities and other markets. More than
1800customers worldwide.
IBM United Kingdom
Freepost ACG 5022
Wintermill, Milton Keynes
Tel. 0800 969045
Intasoft Ltd
Tresco House, 153 Sweetbrier La
Exeter EX13DG
Tel. 01392 217670
Fax. 01392 437877
sales@intasoft.co.uk
MKS UK Ltd
243-253 Lower Mortlake Road
Richmond, SurreyTW9 2LL
Tel. 0181948 5166
Fax.0181 948 8948
Popkin Software & Systems
StAlbans House, Portland St
Leamington, Warks CV32 5EZ
Tel. 01926 450858
Fax. 01926 422165
uk@mks.com
Powersoft Europe Ltd
Windsor Court
Kingsmead Business Park
HighWycombe, Bucks HP11 1JU
Tel. 01628 34500
Fax.01628 38660
Programming Research Ltd
Glenbrook House, 1/11Molesey Rd
Hersham, Surrey KT12 4RH
Tel. 01932 888080
Fax.01932 888081
Contact Mr John Heathcote
QBS Software Ltd
11Barley Mow Passage
Chiswick L o n d o nW44PH
Tel. 0181956 8000
Fax. 0181 956 8010
orders@qbss.co.uk
www.qgbss.com
Vast range of development products:
NextDay delivery; 90days free
support; account customers
welcome.
SELECT SoftwareTools pic
Westmoreland House
80-86 Bath Road
Cheltenham Glos GL524JT
01242 229700
01242 2299701
heidik@selectst.com

yr(s) entry into the EXE Directory for me/my company.
QO YES | want a two year entry at £400 (+ VAT) + an extra 5 words free*

...Extra words:
made payable to Centaur Communications. (Please write ‘EXE’ on the back of all cheques)

www.selectst.com
SELECT'sproduct line, SELECT
Component Factory (SCF), helps
‘meet evolving business needs by
integrating software, s e r v i c e s anda
model-driven approach to enable a
supplier|consumer modelfor
component-based development. SCF
enables the rapiddevelopment of
flexibleandscaleable business
applications at lower overall cost and
reducedrisk.
St ingray Software, Inc
9001 Aerial Center, Suite 110
Morrisville, NC 27560 USA
Tel:0019194610672/001800 924 4223
Fax: 0019194619811
sales@stingray.com
www.stinray.com
Stingray create best of breedobject
orientateddeveloper tools for
Windows Programmers. Products can
besolddirect and through Resellers
andDistributors.
Superbase Developers Plc
14Regent Street
Cambridge CB21DB
Tel: 0118 944 8962
Fax:0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase 3.2 provides apowerful
development environment for data
basedapplications with modern
features andgraphical2-way
development tools includingsource
code generation.
System Science
1-6 Bradley's Close,
White Lion Street, London N19PN
Tel. 0171833 1022
Fax. 0171837 6411
Take Five Software Ltd
The Surrey Technology Centre
40Occam Road
Surrey Research Park
Guildford, Surrey, UK
Tel.: ++44 1483295050
Fax: ++44 1483573704
Email: info@takefive.co.uk
http://www.takefive.com

Addison Wesley Longman
(Ad
Edinburgh Gate, Harlow
Essex CM20 2JE
Contact: Customer In fo Centre

eng.orders@awl.co.uk
www.awl-he.com/ computing
A wide range of booksonsoftware
development, object-oriented
technology andprog ramming from
authors such asWatts Humphrey,
Erich Gamma, FredBrooks, Donald
Knuth andBjarne Stroustrup.
AP Professional
24/28 Oval Road
London NW17DX
Contact: Rachel Bridgman
Tel. 0171 482 2893
Fax.0171267 0362
app@apuk.co.uk
www.europe.apnet.com/approfe
ssional
Book p u b l i s h e ro ninternet
development,programming, PDAs,
softwareagents andmore. Specialists
in Macintoshbooks.

*For extra words on a one year booking the cost is £10 per word

Prentice Hall Europe
Campus 400
Marylands Avenue
Hemel Hempstead
Herts, HP2 7EZ
Contact: Customer Services
Tel: 01442 881891
Fax: 01442
ibd_orders@prenhall.co.uk
Weare the publisher ofbooks and
CD-basedtraining materials in all
areas of computing - anddistribute
leading imprints such as QUE and
SAMS.
OReil ly
Sheridan House
NorthWay
Andover
Tel: 01264 342832
Fax:01264 342761
Contact: Customer Services Dept
e-mail: itpuk@itps.co.uk
Leadingpublisher of books for Perl,
C++, UNIX, Open Systems, Windows
NTand the Internet.

HELP SYSTEMS
Peterborough Technical
Communication
8Whitewater, Peterborough PE26FB
Tel. 01733 237037
Lo-call 0345 419470
Fax. 01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creation of manualsandon-screen
help systems. Pleasecallor e-mail for
our free informationpack

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

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR96BB
Tel: 0181 681701
Fax:01816817702
Contact: www.openlink.co.uk
OpenLink Software is an industry‑
leading developer anddeployer of
secure, high performance database
connectivity technology, independent
operating system, network protocol
and underlyingdatabase engine.

WEB APP DEV
Unipalm
1 St Marys Court, High Street
Newmarket, Suffolk CB88HQ
Tel: 01638 569669
Fax: 01638 569601
Email: exe@unipalm.co.uk
Specialist Intranet|Internetsoftware
distributors. ColdFusionApplication
Server, ColdFusion Studio for rapid
deployment of database driven Web
applications. Netscape - award‑
winn ing client, servers and
development tools for Web,
messag ingandcrossware
applications.



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 B e n B o s w e l l 0171 970 4838 F a x

GWR...., ple
One of Britain's leading Commercial Radio Groups is expanding its successful IT
department with full time staff. Investment in IT over the last few years has been
extensive: the many sites of GWR Group, including Classic-FM are all linked by WAN
u s i n g Frame Relay,and use Netware (3 + 4), NT, Lotus Notes and MS SQL Server 6.5
etc to provide systems for Broadcast Audio, General Office and Accounts/Sales use.
Generous employment packages are available for the following:

IT Support Engineer:based in our Nottingham office
Comprehensive exper ience required in Netware, NT, SQL and Notes and LAN/WAN
required for this position to complement IT staff serving our many Midlands sites.
Good general PC hardware and software support skills, and good communication
skills required for this post. Hours of 37.5 p.w. would be flexibly managed to
accommodate operational on-site and on-call needs.
Salary: circa £15, 000 depending on experience, company car and fuel card.

IT Development Analyst/Engineer: based inswindon
Demonstrate skills in some of the following SQL Database and Delphi, C, C + + , and
Lotus Script/Lotus Notes skill required for this position, to continue development of
existing, and help conce ive new, solutions to business and broadcast areas.
You will become a key member of many project teams and will work closely with IT
support to implement new, and help solve problems with existing applications
Salary: circa £25,000 depending on experience, company car and fuel card.

IT Support Manage: based inswindon
An experienced position that will require you to demonstrate excellent Netware 3/4
(and NDS) skills along with good Lotus Notes, MS NT and SQL 6.5 knowledge and
Hardware skills to manage the operational support of our many sites, leading support
teams based in Swindon, Nottingham and Dunstable. You will be required to closely
manage and existing helpdesk to provide the best remote management serv ice in
Radio using Intel Landesk. Good management and communication skills needed for

0171 970 4895 E m a i l b e n b @ d o t e x e . d e m o n . c o . u k

Ready F o rANew Challenge?
Software Engineers to£35K

Manchester & Winchester
Are you a C++/C/VB software professional with
in-depth skills in one or more of the following..?

@ Microsoft Windows Operating Systems and MFC
@ Internet Applications
@ Data Communications/ Messaging/ Email
@ Unix Systems Programming and X-Windows
@ Palmtop Computing

Teleca is a growing software house building windows, internet and
device-oriented applications, often working to very demanding
deadlines. We need enthusiastic, hard-working software developers
who want to succeed in a varied, technically demanding
environment. In return we offer a friendly working environment, real
opportunities to develop your personal and technical skills and
sensible salaries.
If you have a good honours degree, a sociable disposition and a
commitment to high professional standards, send your CV to:

634 Wilmslow Road, Didsbury, Manchester M20 30X
Tel: 0161 448 2885 Fax: 0161 448 2886

E-mail: jobs@teleca.com http:/iwww.teleca.com
RegionalOffices in Winchester and Los Angeles

this Senior position.
Salary: circa £25,000 depending on experience, company car and fuel card.

Write with full C.V. to: IT Jobs@GWRIT PO Box 2345
Swindon SN5 7HB or E-Mail: itjobs@musicradio.com.
Fax: 01189 284203 Tel: 01189 284213

Solution
TechnicalRecruitmentSpecialists

SEND A CV OR CALL
FORINFO:
I n t e r a c t i v eT VC/C++ multimedia, t o£35k+
S. Coast, Surrey Camb
Internet &e-mailp r o t o c o l s ,t o£40k

Suffolk
Image processing, interactive apps ¢

Cambridge
Visual C++/C++/Win32,SDK,MFC

Manchester
Borland C++, GUI development HertsVia a a d Bristol

lyr: Visual C++, MFC,SDK, 95/NT audio

VIDEO/AUDIO - TV
i £20 to £35k

International manufacturers of exciting TV
Broadcast equipment - ayoung and dynamic
e n g i n e e r i n g driven company and w i n n e r o f
1997 Queens Award for Export. Their prod‑
uc t s are based on proprietary RISC hardware
& software wi th applications for character
generation, graphics creat ion 2D & 3D a n i ‑

m a t i o n , non-linear video & audio editing.
You will be developing the algorithms &
applications level software for their range of
innovative video & audio process ing systems
used for TV production around the world.
You should have 2 years + experience in C in
a n embedded e n v i r o n m e n t ; any experience i n

graphics or audio software a plus.

64

Contact KARIMYRING-MCDONALD
Tel: 01296336036anytime
Fax: 01296336037
Email: jobs@soltech.co.uk

GRAPHICS - TV
Hants £18 to £40k
Well known international consumer electronics
company with anexpanding UK design centre
seeks engineers with drive and ability. In
exchange for your skills & exper ience you can
expect great career prospects, state-of-the-art
work, and the prestige of working for this first
class company. If you are well-educated with
some experience under your belt and skills in
some of the following: graphics device drivers,
algorithmic development for 2D or 3D graph‑
i c s libraries, real-time embedded systems,
graphics display for T V , then please send a
c.v. or call for further details.

REVOLUTIONARY!
Cambridge to £35 + bens
I'm sure you'll be impressed with the exciting
leading-edge work this company is doing - and
you'll w a n t to bea part of i t ! Some of their
current work includes: interact ive T V , set-top
boxes, multimedia handsets, Intemet , MPEG
video conferencing, graphics, high speed
AT M , networking systems. You' l l want to
send your c.v. to be considered for this compa‑
ny - currently recruiting for 6 posit ions ( c a l l
for more details i f you're still n o t c o n v i n c e d ! )
Skills of interest: ( S O M E of ) : C, C + + , Java,
device drivers, compilers, filing systems, ker‑
nels, network system software ( I P, A T M ) ,
au ideo codecs, i m a g i n g (co lour) , graph‑
i c s ( 2 D / 3 D ) , DSP, assemblers (especially
A R M ) , RISC OS, pSOS, VRTX, V x Wo r k s ,
Windows programmers.

SOFTWARE
OPPORTUNITIES

TELECOMS/BROADCAST
Cambridge £20 to 35k
My client is involved in the design, manufac
ture & supply of test equipment for the tele‑
coms & broadcast industry. They currently
have requirements for Software Engineers to
work on Windows software. Ideally you will
have a good degree and around 3 years experi‑
ence as well asC++/MFC, O O D , Windows
NT/9S application development, and preferable
some experience of scientific/industrial appli‑
cations. O L E , MPEG/DVB/digital video and
Windows NT device driver experience a plus.

C++/00, COMMS
London, Berks, Wilts to £35k + bens
Thave several top companies, all leaders in the
telecoms & mobile comms industries, now
seeking a number of degree ( o r H N D ) quali‑
fied software engineers with experience of
C++ and OO techniques. Any experience in
the comms industry would be an advantage but
you can look forward to top salaries and excel‑
lent training in areas such as: G S M , Windows
N T, U N I X , network planning, e tc

TV BROADCAST GRAPHICS
Surrey £Excellent!
Private, profitable, and successful client who
design & manufacture TV broadcast products.
You will bej o i n i n g a team of software eng i ‑
neers and working in pleasant surroundings ‑
competitive salary, and excellent benefits awai t
you. You should have agood degree (2:1 m i n i ‑

m u m ) and have 1-3 years experience of Visual
C++/MEC under Windows 95/NT.

MULTIMEDIA
Berks to£30k
Major player in Object Technology, Advanced
Web Applications, and Multimedia tech‑
nologies have several v a c a n c i e s for Software
Engineers with at least 2 years experience in
some of the following: Delphi ( o r C++ pre‑
pared to learn Delphi), Visual Basic, GUIs,
Java, SQL Server, Active X, Windows 95/NT,
Object Technology, Visual C + + , MFC, O W L ,
Windows 95/NT at systems level, network
management, T C P / I P, embedded systems ( s e t ‑
top boxes, d r i ve r s ) , Internet technologies.

IMAGEPROCESSING
Surrey £15 to £30k
World leader in design of high speed graphics
for visual simulation and imaging are looking
for bright engineers to work on a variety of
interesting i m a g i n g projects. You should have
a good degree (2:1 or above) from a good uni‑
versity with some experience in i m a g e pro‑
cessing/compression, real-time imaging, C,
and some assembler. Experience in embedded
systems, D S P, CCTV video, storage systems,
automated analysis, video s t r e a m s , m o t i o n are
also desirable. They are happy to consider
fresh graduates with some project experience
in image process ing to engineers with 5 - 10
years experience.

E X E f e b r u a r y 1 9 9 8



C A R E E R G R O U P
RECRUITMENT C O N S U LTA N T S

26 Marke t Place - London W 1 N 7 A L
Tel: 0171 470 7070 +Fax: 0171436 4575

Call us
You can contact one of our
consultants, in confidence,
on 0171 470 7070

h ambition and the drive to succeed, recently
ere to tun? Myclient, one of the ‘Big 6’is

9 top levelgraduates with an honours

Career Group operate aconfidential service and
will not approach clients without your consent.



Ninety f o u r p e r cent of candidates
u s i n g C o n n e c t i o n s , i n response t o
a r e c e n t s u r v : y ; h ‘e€ s u c e
been f o u n d a posi t ion w h i c h

didate
t h e y w e r e m o r e than sat isfied
w i t h t h e m a r k e t k n o w l e d g e o f
t h e C o n n e c t i o n s consul tants
t h e y w o r k e d w i t h .

i n e o u t o f t e n c

I f y o u ' r e look ing for the fast lane
past the slow t r a f fi c , telephone
T h e W i n d o w s C o n n e c t i o n s
on 0 11 8 9 892444 or mail
y o u r  C V  t o

T h e Windows C o n n e c t i o n s
The E lms , 26 Broad St ree t
Wokingham, Berkshire RG40 1AB
Fax: 0 11 8 9 893322
Email: mail@winjobs.co.uk

i n d o w s
C L o O N N L E L C T I O N

VISUAL C+ +/FINANCE
Cambs - To £30k

Our client designs a n d develops financial
software for the offshore markets. A vacancy

OLE/ACTIVE X/NT
West London - £25k-£40k

Exciting new produc t for the travel industry. We
requ i re programmers t h r o u g h to senior

ently exists within their a Visual programmers with Visual C+ +/MFC e x p e r i e n c e .

C++ developer. All work is under NT and/or 9 5 . The successful candidates will be working on
Candidates must be f r o m a s t r o n g academic Windows NT and 95 p l a t f o r m s using OLE a n d

Active X technologies. There will a l so be the
oppor tun i ty to work with JAVA. Ref: LC/S

background, preferably with a
ree. Excellent of work for a

d y n a m i c a n d successful organisation. Ref:CP/1

VISUAL C++/MFC
Wales - £20k-£30k + Car

Leading developer of integrated te lephone
p r o d u r e q u i r e s s o f t w a r e e r eers with a t

jeast 1-2 years Visual C++ and 32bit

C/C++ DEVELOPERS
Berks - £20k-£30k

This rapidly expanding company manufacture
anti fraud systems. They are currently

d e v e l o p m e n t experience. This i s a customer looking for a d e v e l o p e r with a t least one years
facing deve lopment role a n d you must enjoy experience o f C a n d C++ u n d e r Windows 3.1

I working with p e o p l e as well as being prepa red Excellent technical and career prospects are
Bm to travel. You will be responsiblefor the fu avail w i th this successful and friendly

project life c y c l e of b e s p o k e software solutions. company Ret: KBI6
An exciting opportunity to d e v e l o p your skills.

Ret: KB/2

~WINDOWS DEVELOPMENT

PRIAM
Urgently requires
PROGRAMMERS

in search of career enhancementc for
its Business Software packages

Trainee to Senior
Required

Send CVs to:
Priam

Nene House
Drayton Fields Ind. Est

Daventry
Northants NN11 5EA

VISUAL BASIC

VISUALBASIC.FINANCE
CITY - To £35k

This Broking company r e q u i r e s two Visual
Basic v4 developers to produce GUI's for
financial p r o d Working in a client/server
environment, y o u will require Windows NT and
SQL Server experience, as well as a maths or
banking background. Bonus skills would be
any knowledge of VBA and Excel. Excellent
benefits package and career progress ion .

Ref: RC/17

NETWORK MANAGEMENT
Herts - To £35k

Two vacancies with rapidly expanding company
t o work o n the d e v e l o p m e n t o f new p r o d u c t s for
global markets. Candidates should have strong
Object Oriented Design e x p e r i e n c e including
Visual C++ or Java. Experience of developing
network management products a n d a team spirit
are essential for these pos i t ions . Ref: LC/8

VISUAL BASIC/SYBASE/SQL
Berks - To £30k

This leading insurance company has a vacancy
for an Application Developer. Candidates must
have at least two years Visual Basic
programming, preferably under NT. Sybase or
SQL Server exper ience is also required. Good
communication skills are essential as is the
abi l i ty to learn. Ref: CP/9

VISUAL BASICDEVELOPERS
City - £22k-£30k

Leading consultancy developing solutions for
the asset management community r e q u i r e

strong Visual Basic developers. Any SQL or
financial markets knowledge an advantage, but
Not essential. Excelient o p p o r t u n i t i e s t o work for
a d y n a m i c a n d successful organisation

Ref: PP/18

C++/NT/SYBASE - FINANCE" V I S U A L C++/BANKING
E California - To £45k

Get away from the drab UK and work in the sun
inCalifornia. You will be working on s o f t w a r efor

the financial markets, using Visual C++. There
will b e a heavy e m p h a s i s o n OLE work and any
e x p e r i e n c e o f ODBC and/or relational
databases with SQL would be advantageous.
Successful candidates’ r e s p o n s i b i l i t i e s will also
include p r o d u c t management a n d liaising wi th

VISUAL C+ +/VISUAL BASIC
Herts - To £27k
the leading independent p r o v i d e r of

systems and services. They are
a r c h i n g for a highly motivated

1 with good skills inVisual C + + and/or
Visual Basic ent cl ient /server or
relational database _ skills.
remuneration p a c k a g e s available and
have t h e opportunity to learn other technologies.

Ref: CP/7

Our client
distributed

City/Amsterdam - To £30k
Eight vacancies exist with this major City based
European investment bank. Opportunities are at
all levels from programmers to p r o j e c t
managers. Development is carried out using
Visual C++/MFC under Windows NT running
with a Sybase back-end. No p r e v i o u s financial
knowled ssary for candidates with t
above techni skills. Excelient benef
package a n d opportunities to work in Hollar

Ref: FS/10

VISUAL BASIC/ACCESS
City - £24k

This c i t y bank is keen to employ an additional
Visual Basic developer who has also used
Clipper. New deve lopment will all be done
using Visual Basic v4. There are a number of
existing banking systems, written in Clipper,
which will need to be supported. They are soon
t o i m p l e m e n t Windows N T s o these skills would
b e o f p a r t i c u l a r interest Ref: RC/19

Telephone: 0181 742 3060



rT Advanced p r o j e c t s u t i l i s ing C/C++, NT4/5 ,
So f tware Eng ineers o b j e c t databases, h i g h bandwidth servers,

RAID techniques, video and audio
Senior So f tware Engineers process ing , p e r f o r m a n c e critical systems

‘ and qua l i t y sof tware del ivery techniques.
P r inc ipa l Analysts Posi t ions exist a t all levels f r o m Deve loper

to Engineer ing Manage r. Specialists in t h e
Sof tware M a n a g e r s indus t ry or associated technologies

welcome.

Technical For more in fo rmat ion contact mike Jenkins a t ERS Technical
Ambassador H o u s e , 575-599 Maxted Road, Hemel Hempstead, Hert fordshire HP2 7DX

M . + t e l e p h o n e 01442 231691 facsimile 01442 215486
a member o f the Executive Recruitment Services pic group o f companies ema i l mike jenkins@ers.co.uk w e b h t t p : / / w w w. e r s . c o . u k / e r s

THEDEVELOPERSREGISTERIn and Around
West Yorkshire

We have clients currently seeking the following

Developers required for consultancy roles working
on client sites in UK & Europe. Experience needed
in either Visual BASIC with SQL or in ‘C’ under UNIX £20,000+ The Opportunities Are Out There. Call James or Ron f o r details.

High Quality Jobs for High QualitySoftware a,PC Developer for financial systems, experienced
in ‘C’ and Visual BASIC £18,000

Visual Developer with Visual ‘C++’ or Visual BASIC or
DELPHI or Visual FOXPRO exper ience to re-develop £16,000 to
an existing DOS-based package into an NT environment .....£20,000

Visual FOXPRO or FOXPRO for DOS Developer £17,000
C + + a n d ADA

‘mal M e
un Solaris, UNIX, VxWork:
Ca l l James Hunt or Email

d C++
Booch) ADA.s: C / C + + , OOA/OOD,

UNIFACE Developers for financial/leasing
systems “ £very wide range
Web Page Developers with JAVA, JAVA Script,
Internet Server SQL/database or similar exper ience s+-£20,000+

+, OOA/OOD.2, SDK, M

Foryour next career move around West Yorkshire SH
telephone Vincent Atherton on‘ : 01425475480Leeds (0113) 250 4560 orwrite to: ssoc iates

2 : m m m (1425480807Airedale Recruitment BtF l y 390 4 0 igh Stet EnR i n g w o o d , H a n t s , :
Email: recruit@ash-associates.com rectuit@ash-associates.com
TEL:(01425) 475480 FAX: (01425 ) 480807
| See o u r Other Jobs on the Net. http://www.ash-associates.com

Realtex House, Micklefield Lane,

Rawdon, Leeds, LS19 6 AX

f e b r u a r y 1 9 9 8 6 7



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 B e n B o s w e l l 0171 970 4838 F a x : 0171 970 4895 E m a i l

A SUCCESSFUL PAST - A SPARKL I NG
FUTURE. . .YOURS AND OURS

Our client, Contemporary Software, has some of the most exciting and up to date postsavailable today. Worki in theWindows, Crystal
Reporting,JAVA, Internet and Client Server environments they have an enviable client list, lots of work, asuccessful past and a sparkling
future. Headquar te red in Berkshire with branch offices in Exeter they are seeking flexible, positive, skilled and dynamic people.

TRAINERS To £21,000 + BENEFITS INCLUDINGCAR
Based at our t r a i n i ng centre in Berkshire a n d providing training to
Corporates throughout the UK. you should h a v e training certification
for a Windows da t abase , language or report ing appl icat ion. You will
b e a highly i m p o r t a n t m em b e r o f our team o f trainers a n d
c o n s u l t a n t s , a n d should h a v e a confident a n d flexible app roach . You
will have opportunities to d e v e l o p your skills in a professional training
environment a n d to he l p p r omo t e a n d expanda successful business.

CONSULTANTSro £25,000 +BENEFITS INCLUDINGCAR
Based at our Head Office. providing consulting to Corporates
throughout the UK, this is a challenging role for confident , dynamic
individuals who want to e x p a n d their technical skills. Skills in
Databases , SQL or Crystal Reports are very highly regarded a n d any
knowledge of Windows, NT.VB,VC++, Delphi or JAVA would be highly
beneficial.

DEVELOPER To $18,000 +BENEFITS
Based at our technology centre in Exeter. head ing up client based
deve l opmen t projects which m a y be office o r site b a s e d , we are
look ing for a keen indiv idual who wants to work on the latest
techn iques to g a i n e x p e r i e n c e alongside e x p e r t colleagues. Skills
including Internet Appl icat ion Development or Crystal Reports
along with p r og r amm ing i n one o f the following: VB, VC++ , Delphi,
SQL or HTML would be ideal. Training isread i ly available to b r i ng your
skill set right up to da te

TELESALES ote £25,000 +BENEFITS
Based at our Head Office this post needs Telesales experience,
preferably in the internet field. You will be a clear communicator
a n d Windows proficient looking to deve lop new sales opportunities
for exciting Internet de ve l o pmen t software. We are sole distributors
for this a d v a n c e d , innovative software. The role involves dealing with
Corporate clients a n d could evolve into an external sales role.
Full p roduc t a n d sales training will be given.

We believe that these are amongst t he bes t posts available in
this field and will carry negotiable salaries, excellent benefits,
full training and a real career pa t h to senior positions, so why
not give us a cal l - r ing Mike Hessian or Lindy Smith on 01527
585855 (24 Hours), Skil lquest, Bordesley Hall, Alvechurch,

b e n b @ d o t e x e . d e m o n . c o . u k

SKILL(_QUEST

recrulTing the best .

Birmingham, B48
skillquest@btinternet.com

.. for the best

7QB. Fax: 01527 60140. E-mail

eeNTEMPORARY
so f tware

VISUAL BASIC SENIOR ANALYST
PROGRAMMER

Peterborough Salary to £25,000 + excellent bens
Are benefits and career progression top of your list ?
What about interesting project work, at the fore front of
the financial sector. With 2 yr. experience of Visual Basic
4/5 and thorough knowledge of Internet technologies this
Senior Analyst Programmer position will prove to be an
excellent career move. So don't hesitate to make the
most of your potential, call to find out more !!!

Ref: MC-1173/EX

VISUAL C++,MFCDEVELOPMENT
WITHIN MOTORRACING

Woking, Salary £21,000 to £33,000
We have a very prestigious client involved in the
development of real time Windows systems for use
within precision timing and rac ing car management
environments. They are now seeking Windows
engineers with skills in VISUAL C++ and the MFC to
work on their latest range of award winning software.
You will have the opportunity to work within a very fast‑
moving dynamic team, within an environment that
everyone will envy. Ref: JJ - 1160/EX

00, C++, JAVA,WINDOWS, UNIX
A PARTNERSHIP FORSUCCESS

Coventry Salary depending on
Software developers!!! Here's your chance to join one of
Europe's leaders in JAVA and C++ development. Do you
have a good understanding of Object OrientatedMethods
as well as a knowledge of JAVA? Excellent opportunities
await prestigious company based on the outskirts of
Coventry if your a team player and enjoy a varied and
challenging role, apply now and be one of the best!

Ref:MC - 1174/EX

VISUAL BASICDEVELOPERS
£18,000 - £30,000

One of our top clients now have a number of great
opportunities for motivated and ambitious Visual Basic
Developers. To be considered you must have at least 6
months Visual Basic expe r i e n ce with a solid knowledge
of SQL coupled with a genuine desire to succeed. This
company offers superb remuneration package, travel
opportunities anda fantastic working environment. Get in
touch today for more info.! Ref: KC - 1172/EX

VISUAL BASIC AND THE INTERNET
NorthLondon From£20,000
A top name in the ISP Industry is currently looking for
solid Visual Basic developers to join their team working
‘on new development projects. 2 years VB experience is
essential as well as exper ience in at least 1 of the
following: CGI, Perl, Java or HTML.
Knowledge of database implementation/design
techniques and a formal IT qualification are highly
advantageous. Varied career options and interesting
work will be just part and parcel of your career here.

Ref:KO-1173/EX

VISUAL C++ &JAVA for WEB DEVELOPMENT
London(City) £30,000 to £70,000 +Benefits
As one of (if not THE) major investor in IT technology this
financial information service provider has a number of
vacancies from Software Engineer to Technical Architect.
Projects are based around Microsoft's Internet
Information Server (IIS), Active Server Pages (ASP) and
Windows NT. You will need between 1-5 years Visual
(C++/MFC exper ience alongwith any experience of JAVA,
PLUSany additional knowledge of ActiveX,COM,DCOM
or OLE would be very beneficial. (Experience in these
technologies will be gained). Ref: DL-1177/EX

VIDEO IMAGING- VISUAL C++
5 Kent to £30,000

Our client is currently looking for talented individuals to
develop leading edge video imaging products. ATeam
player is required with at least 18 months Visual C ++
MFC development skills. In return our client will offer you
an excellent salary along with good benefits. This is your
chance to develop your career in a “state of the art
organisation” Ref:TS- 1175/EX

VISUAL C++ AND MULTIMEDIA
South East London From£25,000
My client is currently involved in developing European
ve r s i o n s of CD ROMand Multimedia software for one of
the biggest names in IT. Working with a sister team in
Ireland, your expertise will form an essential part of the
latest project in this highly successful joint venture.
A minimum of 2 years Visual C++ MFC experience is
required under Windows NT. Previous experience in the
multimedia industry and technologies is highly
advantageous, although not essential.

Ref: KO-1174/EX

C++ SOFTWARE ENGINEER
Henley-on-Thames To £30,000 p.a.
The Company: Hasa leading position in the field of
computer telephony integration within the global
marketplace.
The Job: Using your C++ and Windows NT/95 skills you
will implement code changes, write accurate design
specifications and also analyse requirements and
problems.
The Person:Motivatedprofessionalwith at least one year
of experience with C++. Also, good communication skills
are desirable as there will be some customer contact.
Ref:NB-1178/EX
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A whole new wa
adio 4's Today programme recently reported that a more

Reccsneo c c u p a t i o n than sewing mailbags i s being sought
for British prisoners. Fair enough,you say.And the suggestion?
That available p r i s o n manpower should be devoted to solving the
Y2K problem. Under the firm guiding hand of ICL, apparently.

Yes, you read it right the first time. Bored prisoners with t i m e

on their hands,and the most s e r i o u s software problem of the
century. Obviously a perfect match. We're surprised no-one
thought of it before.

Those convicted of fraud (erm, doesn't that mean all convicted
computer experts?) will, we hear, not be considered.

We look forward to receiving email from men with names like
‘Knuckles’ and ‘Razor’ on that perennial question of whether to
declare a parameter to a class method as a reference or a pointer.
In the meant ime, for all you novice lags out there, Ctrl-Break
heartily recommends Visual Cobol in 4 years (two a n da half with
time off for good behaviour), HMP Dartmoor Press, p r i c e £49.95
from all good bookshops or half a bar of chocolate and a packet of
snout in the exercise yard.

Her Majesty’s al
ut why stop there: what other possible penal schemes could the

il and the good invent in their dreams, memo to their
secretar ies, and present at the next board meeting? Here’s some
more suggestions from Ctrl-Break...

Software contract ing
Whatever the length of the contract - one year to twenty years ‐ you
can find the personnel to match. Availability for the duration is not
in question (prison walls permitting). Of course, your average
prison sentence is probably shorter than the realistic completion
date of the software project in question, but that's another matter...

Quality assurance
Give old ‘Fingers’ five minutes and he'll suss-out your software. No
locks can contain him and there's no code he can't break. Black box
testing, white box testing: breakingout, breaking i n , destructive
testing...

Project management
‘Unit-testing will be finished by Friday or <menace laden pause>
Saturday night you will sleep with the fishes’. Perhaps with someone

E X E f e b r u a r y 1 9 9 8

y of doing

CTRL-BREAK |

met. A frightening thought: has this policy a/ready been
i m p l e m e n t e d .Think o fyour last project manager. Rational?
U n d e r s t a n d i n g ?Well balanced? Prone t o aggression?
Now you know...
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C T R L - B R E A K ...The all new adventures o f Verity Stob

Park Gates
Apparently the rumours that B i l l Gates is

looking for a pied a terre in Holland Park

are not true. Ver i ty Stob can't contain her

disappointment.

To: marcie.de.raspberry@microsoft.com
Hi Marc ie,

Well we d i d make i t to England - or ra ther me and Jenni fer
Katharine did - Bi l l had to stay over to speak to the lawyers; appar‑
ently Borland is k i ck i ng up a row saying B i l l is stealing al l their
programmers. I don’t know why they make al l the fuss ~ it ’s easy to
see why anybody would rather work for B i l l than that Mr Potato
HeadBorland guy - is it Phi l ip something? I ’msure Bi l lagrees with
me on this.

Anyway, England is a real awful place, Marcie honey; there are
gales and rainstorms and typhoons in trailer parks - it’sjust l ikethat
week we spent in Birmingham Alabama launchingWindows for Red‑
necks.Al l Englishcows are poisonous(even the Britsadmit this - can
you believe it? Awhole island, and all they can do is grow poisonous
cows!)so I have had the localethnic grocer, Al Fayed,air-freight over
best Florida milk for JK every morning. AsI said to A l , where kids
are concerned you can’t be too careful.

Weare rentingacondo in this littlebackwatercalled Holland Park,
which is quite near London,although not on the main island. You can
get CNN on cable, so I guess it’s n o t too bad. Yesterday three guys
turned up on our doorstep ~a fat guy, a little smiley guy, and a guy
who looks l ike that guy who played the Devil i n , I forget, was it Exor‑
cist III? Anyway, the little smiley guy asked ‘Was Bi l l in?’ and I said
‘Maybe’ although of course he wasn’t and moved my finger to the
alarm button, because you cannot be too careful in a place like Hol‑
landPark.Then the little smiley guy said his name was Blareandhe'd
come about the Y2K software problemand the dome. I said I was real
sor ry about the softwareproblem,but Bi l ldidn’t dopersonalstuff any
more andthey would have to call the tech support l inejust likeevery‑
body else,andbesure to havetheir licensenumber, their zip code, and
a brief description of their problem ready when the Microsoft opera‑
tive answered. Then I shut the door in their faces.

Th ink ing about i t later, I figured Blare & Co were probably real
estateagents ‐ ‘TheDome’ is the nameof achain of little restaurants
they have around here instead of proper MacDonalds. Perhaps they
have a condo nearone of these Domes or something. St i l l , I ’mso glad
they've gone- Marcie I can’t tell you how creepy they were!

There’s JK wanting new diapers ‐ must go!
Love you,
Mel

To: marcie.de.raspberry@microsoft.com
Marcie,

I apologise, honey! I was wrong and you were right! Nobody here
speaks like that woman in Frasier ‐ soI guess she mustbeScotch, just
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like you said. I can’t think why she doesn’t wear more tar tan though
~ if I were Scotch I 'dabsolutely, definitely flaunt it!

Ta l k i n g of Scotland, we went to that t r a i n i n g college that Bi l l
bought at Cambridge. It’s quite an impressive place, Marse; we must
go there together when you come over to visit ‐ it’s got i ts own g y m
and everything. No room for a proper campus like we have at Red‑
mond though - the Bri ts went and built it in the middle of this old
town, well duh!, so I guess they’1l never get a proper ‘studenty’ atmos‑
phere going.

St i l l no sign of B i l l ‐ hegot tied up with Sun over how he was mak‑
i ng their Java stuff better by putt ing Windows code into i t , and the
lousy ingrates are suing! Can you believe that? I said to B i l l , if they
don’t want their product to work with the World’s Number One Oper‑
a t ing System, he should have nothingto do with their lousy st inking
Java trash, and I think he is coming around to my way of thinking.

Oops, there’s the doorbell ‐ got to dash.
Love
Lindy

To: marcie.de.raspberry@microsoft.com
Marcie Darling,

That’s i t . I ’mcoming home. Bill’s never going to beable to make it
over here. Have you heard? Some two-bit outfit called Netcheapskate
or something want Bi l l to stop putt ing Explorer into Windows, and
some stinking bunch of superannuated (big word huh? I 'm like that
when I ’ m mad) lawyers, the so-called Supreme Cour t , are backing
them up. I say: what if Netscape was allowed to go on selling its nasty
l i t t le browser ‐ just how would that make money for Microsoft? If
these lawyers are assmart as they say they are, let’s hear ‘em answer
that one. I said this to B i l l and he agreed with me absolutely.

Oh, and do you remember the doorbell in my last email? You'll
never guess Marse - it was those real estate agents again - Mr Blare
and the two others. Lucki ly I had opened the door on the chain.

Blare‐ h ewas the extra-creepy, smiley litt leone ‐ said: ‘Helloagain
Mrs Gates! I was hoping to have a word with Bi l l about the Millen‑
nium Dome.’

I said: ‘I ’msorry about the misunderstandingwe had last time Mr
Blare, but we are really looking for property in Holland Park, not in
Millennium.’

The fat one sniggered and said to the real ornery-looking guy, the
Devil , ‘Hey Mandy, hadn’t you better tel l her it’s in Grennitch?’ (He
hadan accenta bi t l i kethat woman in Frasier,so perhaps he is Scotch
too. Although he wasn’t wearing a k i l t . )

Mr Blare began to say: ‘Mrs Gates, I think you havemisunderstood.
I wanted to ask B i l l if he’d be prepared to contribute...’, but I popped
out the can of mace that I keep by the door ( y o u can’t be too careful)
and pointed it at h im , and said: ‘Ok guys - the par ty is over. Scram.’
And to my relief they did - wi th the Devil r u n n i n g the fastest.

Marse, I guess that it won’t come as a surprise that after this we
have decided not to buy a place in England- it’s not the sort of atmos‑
phere I want for JK. If they wan t people to live here, the English
should stop growing those poison cows, for starters.
Lots of love
Melinda =
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The Delphi environment is everything a developer
would want in an application development product.
Gilmost! Malti-Edit for Windows integratesandenhances
the Delphi IDE, providing access to a fully featured
source code editor without sacrificing the Delphi tools.
New Version 8 includes full 32-bit performance, lan‑
guage specific keyassignments,WebLair - 32-bit HTML/
website management environment, and much, much
more!

Doc-To-Help’s intelligent single sourceapproach enables
you to automatically create and maintain professional
printed documentation andonline Help forWindows
3.x,Windows 95, andWindows NT.
Doc-To-Help features include:
= “No Compromise” control over format and content
of print and online Help

= futomatic generation of conceptual, procedural, and
What's This? Help topics

= utomatic generation of hierarchical .CNT files
With Doc-To-Help, you'll enjoy increased productivity
with less effort,while retaining the flexibility that comes
from complete control over every aspect of your printed
and online documents.
Doc-To-Help:Superior documentation, superior online
help... Froma single source.

Take Control of your Software Projects
With NEWTrack Record4.0 the award winning soft‑
ware development tool for tracking bugs, feature re‑
quests. find NOWwith web browser support.
= Createdynamic, fully customizable reportsandgraphs
= Custom databases track any type of information
= Ideal for individual, workgroup or remote use
Integrates with Microsoft Visual Source Safe, PVCS,
and MKS Source Integrity
NEW! Submit bugs directly from Visual C ++and
Visual Basic

UnderWare, Inc. The original developers ofBRIEF®

> Enquiry No. Fb37

For more information or to order call:
Soft/Export Ltd.

=, FreeFone: 0300 973 098
»FreeFax: 0800 973 327
e-mail: info@softexport.com

l l lproducts mentioned herin are trademarks or
registered trademarks of their respective owners.
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HASP’PROTECTSMORE.
All over the world, more developers are choosing to protect their software against piracy.
They're protectingmore products, onmoreplatforms,with better protection ‐ andselling
more asa result. And more of these developers are protectingwith HASP.Why? Because
HASP offers more security, more reliability and more features than any other product on
the market. HASPsupports the most advancedplatforms, includingWin NT, Win95,Win32s,

Win 3.x, OS/2, DOS, Mac OS, NEC, UNIX and LANs. To learn more about how you can
protect better ‐ and sell more ‐ call now to order your HASP Developer’s Kit.

Vececs r t :
Nettie Smee MacOS

01753 622266
w w w . a k s . c o m

LADDI
The Professional's Choice
1Aladdin Russia 025 9230588 mAustralia C h i n a(

brain 01 1m Hong Kong + 5

1Singapore (TR 085 5 6 5 7 8 3 mSouth Africa

s a oy

4 0 Wap? XOX

United Kingdom Aladdin Knowledge Systems UK Ltd. Te!

HASP Packs
More Into Less.
Basedonafull-customASIC,

HASPpacks the most advanced
protection into thesmallest key in the world.

Aladdin Knowledge Systems Inc. ‘tel:
Aladdin Knowledge Systems Ltd
FAST Software Security AG T:
Aladdin Japan Co.,Ltd. ‘Tel: +81 42
Aladdin Software Security Benelux B.V. T

41 - 3 7 - 7 0 - 3 ail: 1 0 0 6 2 2 . 1 5 2 2@ c o m p u s e r

2wFinland
1mRomaniaf



Whatareyou

reallyworth?

Isyoursalaryrightforthejobyoudo?Softwaredevelopmentisthoughtbysometobeagoldminewhere

youcandictatewhateversalaryyouwantandcometoworkinscruffyjeansandaT-shirt.Wewanttoknowif

thisisreallyso.We'resuremanyofyouthinkthatyoushouldbepaidmore.Here'syourchancetofindouthow

yoursalarycompareswithcolleaguesinsimilarjobs.Forthefirsttime,EXEMagazinewillpublisha

comprehensivesurveyofthesalariesinthesoftwaredevelopmentindustry.Helpustounderstandthecurrent

situationbytellingusaboutyourjob,andwe'llgiveyoutherealstory.

Thequestionnaireisanonymousandalldetailswillremainconfidential.Justtickwhichjobyoudo,fillinyour

rateofpayandtellusabitaboutyourtrackrecord,thensendthisformtous(postagepaid).Andpleasepassit

on‐photocopythisandgetyourcolleaguestocompletei t ,too.Themoreofyouwhorespond,themore

accuratelywecantellyouwhatthegoingratesforyourskillsandexperienceare.

Fold,secureandsendcompletedquestionnairesbacktousorsimplyfaxitto01714371350.

Yourjob

1.Areyouinfull-timeemployment?]aYes(No

1.a.Ifyes,howmanyyearshaveyoubeeninfull-time

employment?

Calessthan12-4Deb
-2yearsO461110+

1.b.Ifno,areyouinpart-timeemployment

OaYesObNo

1.b.1Ifyes,howmanyyearshaveyoubeeninpart-time

employment?

Dalessthan1Oc24Oe6-10

061-2years0446O04

1.¢.Ifno,areyouself-employed?OaYes()»No

1.c.1Ifyes,howmanyyearshaveyoubeenself-employed?

COalessthan1Oc24Oe6-10

Cote0046ONN0+

2.Whichofthefollowingbestdescribesyourcompany'smain

activity?

OallCOaTelecomsCihGovernment

©)bFinanceOeServices©rOther

OClcindustry(11Education

3.Whichofthefollowingbestdescribesyourcurrentjobtitle?

(1DaSoftwaredeveloperC)kDatabasemanager

(CbSoftwareengineer(1iDesignengineer

CeSoftwarearchitectminformationmanager

CaProjectengineer(nWebdeveloper

OePCprogrammer(oMultimediadeveloper

CirSystemanalystpResearcher

CgSystemdesignerqContractprogrammer

(inAnalysProgrammer‘Technicaldirector

CiConsultantCsTechnicalsupport

(CjDatabasedeveloperCtOther

4,Whichdepartmentareyouin?

5.Doyoucurrentlyhaveaformalflexi-timearrangement?

OaYesObNo

6.Areyouexpectedtodressformally(suitandtie),smartly

(shirtandtrousers),orcasually(jeansandT-shirt)?

©)aFormalOicCasualObSmart

7.Whichprogramminglanguagesdoyouuseinyourjob?

©aVisualBasic©gCobolOCmJavaScript

CoDelphiOn4GeOnVBScript

OccCiitispCi oAssembler

OaC++OjSmalltalkOpHTML

OeJavaOkPerqOthersC1Fortran1TCLa

8.Whatplatformsdoyoudevelopfor?

OCaWindows©eUnix

©bMacOSOaOthers__

9.Whatplatformsdoyoudodevelopmentworkon?

COaWindowsOcUnix

OCoMacOSCOeOthers.

10.Whattypeofdevelopmentareyouprimarilyinvolvedwith?

COaSystemsoftwareOC)cEmbeddedapps

(©bOff-the-shelfapps0¢Other

OCcBespokeapps

11.Aretheusersofyoursoftwareprimarilyin-house?

OaYesOeNo

Moneymatters

12.Whichrangedoesyourcurrentsalaryfallinto?

Ct£23k-£26k£38k-£41k

0g£26k-£29k(01241k-£50k

Oh£29k-£32kOCm£50k+

Oc£15k-£17k

0a£17k-£20k/£32k-£35k

e£20k-£23kj£35k-£38k

13.Doyoufeelyourcurrentsalaryis:

ToohighC3cAboutrightOleVeryLow

CpQuitehigh@SlightlyLow

14.Doyoufeelyourcurrentsalaryaccuratelyreflectsyourskills

andabilities?OaYes}bNo

15.Doyoureceiveanannualbonus?OaYesJoNo

15.a.Ifyes,what%ofyoursalarydoesthisbonus

represent?a

16.Whatwasyoursalaryrange12monthsago?

a£10kO1823k-£26k4£38k-£41k

COb£10k-£15kCg£26k-£29k1£41k-£50k

0c£15k-£17k0)n£29k-£32kOCm£50k+

£17K-£20kCo(£32k-£35k

e£20k-£23k(Co/£35k-£38k

17.Roughlywhatamountofsalaryincreasedoyouexpectto

receivewithinthenext12months?

aNoincreaseOa£2k-£3kOgf5k+

b£500-£1kCi ef3k-£4k

Ocf 1k-£2k0184k-£5k

18.Ifyouchangedjobwhatincreaseinsalarywouldyouexpect?

CiaNoincrease0o£2k-£3kOgf5k+

6£500-£1kOe£3k-£4k

Dicftk-£2k184-25

©1£23k-£26k«£38k-£41k

(C g£26k-£29kOo1£41k-£50k

C O )n£29k-£32kCOmB50k+
]i£32k-£35k

j£35k-£38k

20.IsearningspotentialthemainreasonyouworkwithintheIT

industry?}aYes(No

Yourtrackrecord

21.Howmanyemployeesarethereinyourcompany?

Gad1250-99(1gDon'tknow

O59Oe100-499

Oc10-491500+

22.Whereareyoubased?

OCaLondonOrMidlandsOkScotland

CbM4corridorOgWalesNorthernIreland

OCcSouthEastOnEastAngliamOther

SouthernEngland( 1 )NorthWest-_

eSouthWest1jNorthEast

23.Whichifanyofthefollowingqualificationsdoyoupossess?

OaGCSECaDegreeOigmcP

ObAtevelODeMasters(ClnMCSEOcHNDCrDoctorateC/CNE

O+Other.

24,Areyouamemberofanyprofessionalbodyorassociation?

OaBCsO@ACCU( i gUKUnixUG

(ACM0eBUGCnInstituteofAnalysts

OclEEE1VBUG&ProgrammersOiOthers

25.Howmanyyearshaveyoubeeninvolvedinsoftware

development?

01Oc24

Oot-20046

27.28.31.
32.

.Wereyouinfull-timeemployment12monthsago?

(aYesObNo

Howlongagodidyoulastchangejob?

COaHavenotchangedjobOeBetween2-3years

ObLessthansixmonths

(1c6monthstoayear

()Between1-2yearsWassalarytheprimaryreasonforchanging?

aYesCbNo

28.a.Ifyes,howmuchdidyoursalaryincrease?

(Between3-5years

(1gMorethan5years

OaNoincreaseCla£2k-£3k}g£5k+

©o£500-£1kOe£3k-£4kOef1k-£2kCor84k-£5k

28.b.Ifno,whatwastheprimaryreasonforchanging?

|.Howmanyyearshaveyouworkedforyourcurrentemployer?

Dalessthan102-410

( 1 b1-2yearsO46m

|.Howmanyyearshaveyouheldyourcurrentjobtitle?

Clalessthan1Oc240e610Oo1-20446ON0+

Doyouforeseealong-termcareerwithyourcurrent

employer?OaYes}bNo

Howwouldyougoaboutfindinganewjob?

lecruitmentconsultant
Wordofmouth

(©cNewspaperormagazineadvertisement

CeDirectapplicationtoacompany

.Doesyourcompanyprovideanyjob-relatedtraining?

OaYesUieNo

33.a.Ifyes,doyoufeelthistrainingisworthwhile?

OaYesObNo

33.b.Howmanydaysoftrainingcourseshasyourcompany

providedwithintheyear?

OasdOc5-10
1035t+

33.c.Isthistrainingexternallysupplied?[)aYes(1)bNo

|.HaveyoupaidprivatelyforanyIT-relatedtraining?

OaYesCbNo

34.aIfyes,howmuchdidyoupayforthistraining?

agerangesdoyoucurrentlyfallinto?

Oa<20030-32}2-45

0b21-230133-3550

0)c24-260937-39OkKSt+

0027-291)n40-42

36.Areyou:=]aMaleOCoFemale

37.Ifyouhaveanyfurthercommentswhichyouwouldlikeusto

includeinoursurvey,pleaseenterthembelow.


