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Easy to submit,
modify and query.

Your entire team can start usingTRACK without
any training. Not possible? Just download the
evaluation copy fromwww.soffront.com, install
it on the LAN and let everyone try it!
SQL database support. The fast
dBaselV engine supports 100+ users and
popular SQL databases such asMicrosoft SQL,
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becomes reality. Get real-time
interaction to geographically dispersed
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SOFFRONT Software, Inc.

Links to customer database.
TRACK integrates defect tracking and Help Desk.

Multiple security levels. Set upyour
desired level of security for commands, projects,
tables, fields, data, and more!

Track code changes. TRACK integrates
with popular version control systems.

Automatic notificationusing
numerous mail systems. TRACK keeps
everyone up-to-datewhen new bugs are entered
or pending bugs are modified.You'll know when a
bugwas entered, who's working on if, and when
it's likely tobefixed.

Customizing TRACK is a joy.
Using avisual form editor, customize
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Notifications,formulas, etc.

TRACK’s reporting
capabilities are fast,
powerful and intuitive.

Internet: info@soffront.com « http://www.soffront.com

What Users Say:

“The ability to get users upand
runningwith TRACK in avery short
period of time is invaluable.Most
people are able to use TRACK without
ever reading the documentation.”
‐ Greg Bryant, PrincipalSoftware Engineer,

NEC Technologies, Inc.

“UsingTRACK we’re able to look at
exactly what happened on a project
and come upwith accurate time
estimates for future releases.”
‐ KirstenThompson, Quality Assurance

Analyist, Pepsi International

“Kfter using TRACK for several
months, we have found that it
has streamlined our problem
reportingand tracking efforts
onacorporate basis.”
‐ Rory Roybal, Director of

Engineering,
Phoenix Technologies, Ltd.

The Press Agrees:
“TRACK automates interactions
with related tools.”
‐ Peter Coffee, PCWeek, March 4, 1996

“TRACK wins hands down in the
flexibility,power and ease-of-use
areas.”
‐ DataManagement Review, January 1996

SOFFRONT®pick
for Windows,
NT,95and
popular Web
browsers.Ph 800-763-3766 / 408-263-2703 P.O. Box 361936, Milpitas, CA95036 * Fax 408-263-7452
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S O A P F L A K E S

Are wetoo kind?
Once upon a time,

before the PCwas
even a twinkle
in IBM’s eye, I
worked for a
ve r y large

, 4 company. One of the
top 50 in the wor ld ,

w i th factories in over 70
countries andproducts that are
household names in every h igh
street. Yet I recallbeing told
over and over again, ‘Our
customers are our biggest
asset.’ Hopefully those
customers were usually
satisfied, if no t we actually
wanted them to complain! We
could then contact t h em ,
investigate the problems, and
take action. If a product was
faulty, we said so (‘Fell short of
o u r normal h igh standard’ was
a favourite phrase!), we
replaced that product, and
offered abonusof some sort too.
If the customer was at fault , we
told them ‐ but very tactfully.
Doneproperly even this could
maintain customer loyalty.I
recall once recommending
Rentokil to remove bugs (the old
fashioned t i n y fellows wi th
legs) f rom a kitchen (and no t
our product) before the Health
Inspector called, and being
thanked by the complainant for
beingsohelpful.

If there was a problembut
we heard noth ing, i t meant
only one thing; the customer
had switched to a competitor.
We did no t l ike tha t ; we had
lost an asset.

Weexpected ou r suppliers to
provide comparable levels of
quality andsupport. Materials
hadto arrive on time and to the
agreed specification. At least, I
thought they did, but I
gradually discovered that quite
different standards were
accepted by ou r IT department
for computer products. When
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yet another new system ran late
or performedbadly I gathered
we had to wait patiently unt i l
Messrs I**** or H**** or D****
got round to rect i fying the
relevant technical shortcoming.
It a l l seemed very leisurely. As
indeeddid the systems
themselves at that time. I recall
an IT supremo answering
complaints of slow response
with the words, ‘People get used
to staring at screens wait ing for
something to happen.’

Hemight, but not the rest of
us. WhenPCs arrivedmany
non-IT people likemyself
grabbed one. Wefound that
despite ou r l imited skills we
soonhadsmall systems up and

the fault lies in the software I
am usingand I wi l l have to
devise aworkaround.My clients
stare atmewith vir tual
disbelief whenI tell them that it
isnormal to wait for months or
even years for software
companies to issuebugfixes.
‘Howcan they keep in business
wi th that attitude?’ they ask.
They clearly think that we
(developers)are crazy to accept
sucha situation. Sowhy dowe?

Thave recently reviewed
Visual dBASE 7andwhile doing
sohave been in contact with
Borlandand browsed through
the VdB newsgroups. I suppose
one can understand the
supplier defending their

Are weso involved in the complexities
of our programming that wehave
abandoned the every day common
sense of a normal buyer?

runn i ng i n less time than i t
took to discuss specifications
endlessly wi th system analysts.
Wealso found that muchof the
software did in fact ‘fal l short of
normal standards’ but even
part ial rectification took time
and cost money. I was told these
were the inevitablebir th pangs
of a young industry and it
would improve very quickly.

Timemoves on. For ten years
Thavebeen an independent
developer. If Iwri te an
application for a client andhe
hits a problem,he expects quick
action. And hegets it; usually a
revisedEXE is emailedor
otherwise transferred within 24
hours. Sometimes, of course, I
have to ask for a littlemore time
if it i s amajor problem.
Sometimes I have to explain that

decision to release a product
that clearly was no t quite ready.
What astonishes me though is
the w a y other users object to
any crit icism and rushto
Borland’s defence. It is almost
l ikea fan club supporting their
idol through thick and thin.
Why though? Does putt inga
protective shield around any
supplier actual ly help them to
compete in the market?

VdB7 Professionalcosts
£250. A 7.01 inl ine upgrade
clears most (but not a l l ) bugs.
You can indeed download it
free, but if you want it on CD it
wi l l cost you £25 ‐ -10% of the
original purchaseprice.Could
any other industry get away
wi th this? Just imagine paying
£10,000 for your new car. It is too
unreliable for anything beyond

localjourneys soyou have to
retainyour old vehicle for
these. After three months you
are invited to return it to the
dealer for correction. At a cost
to you of another £1000 (10% of
purchase price). Even then, you
need to make sure your
AA/RAC subs are up to date
before ventur ing too far! Of
course, for cars and any other
non-computingproduct this
would be laughable, sowhy do
we accept it wi th languages and
other software? Are we so
involved in the complexities of
o u r programming that we have
abandoned the every day
common sense of a normal
buyer? Indeed,have we meekly
accepted our demotion from
beinga valuable asset to an
i r r i ta t ing liabil i ty? Incidentally,
I mentionBorlandasan
example, I doubt if it is any
worse - or better ‐ than others.

Perhaps it is al l l inked to
another phenomenonI find
very strange: the lemming-like
infatuationwith whichever is
the current No. 1software
house. Over and over again I see
comments that say forget the
product quality, you must buy
from the biggest supplier, ‘ I n
case ***** is not around in a few
years time.’ Word is preferred to
WordPro or WordPerfect, Visual
Basic to Delphi,Access to VdB,
not onmerit but on the
supplier’s name. It used to be
like that w i t h IBM,un t i l that
bubble burst. Networks had to
be Novell un t i l quite recently
but now I hear that they have to
beNT,as ‘Novell w i l l not last.’
Just aswell this attitude does
not apply to the car industry. By
now, we would havea choice of
any make we liked, solongas it
was Ford...
BobRimmington
Independentconsultant
BobRimmington@compuserve.com
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Oracle gives three tiers for Java
Oracle has made a ‘300% commit‑
ment’ to Java, with support for all
three tiers of the network comput‑
ing platform. It will provide 100%
pure Java support in the client,
application server, and database
server,by incorporating Sun's plat‑
form independent Java across its
product line. The intention is to
enable the development of database
applications for a broader range of
users, including electronic com‑
merce, and data warehouse and
OLTP applications.

As part of i ts ‘roadmap for Java
support in 1998’,Oracle hasreleased
JDeveloper Suite, des ignedto bean
integrated set of products to build
and deploy enterprise database
applications using Java. In addition,
the database Oracle®, release 8.1
(expected at the end of the year) will
incorporate Java.This will include a
JVMto rundata intensiveJavaappli‑
cations inside the database server
and support for Enterprise Java‑
Beans. Oracle has already shipped
a Java SDK for this 8.1 release to
ISVs. Finally, it has expanded its
developer program,theOracleTech‑
nology Network,to assist Java devel‑
opers with database applications
(http:||/technet.oracle.com).

Available immed ia te l y,theJDe‑
veloper Suite includes AppBuilder
for Java V1.0, Oracle Application

Server 4.0, Symantec's Visual Page
HTMLeditor,and Oracle8 Database
Server. Additionally,developers will
receive a one-year membership of
the Oracle Technology Network.

Embedded within AppBuilder
for Java are Oracle's JDBC drivers,
which produce 100% pure Java or
native connectivity to Oracle7 or
Oracle®. It is integrated with SQLu,
a standard precompiler for embed‑
ding SQL directly in Java source
code, and with Oracle Application
Server 4.0, to take advantage of spe‑
cial server services.

Another of AppBuilder's fea‑
tures is that Java developers can
create reusable ‘JCorbacartridges’
for deployment on theOracleAppli‑
cation Server. These are compo ‑

Embedded but revealed
Wind View 2.0 is an enhanced GUI-based diagnostic tool f rom Wind‑
River. It providesa detailedview of thedynamic operationof an embed‑
dedsystem;developerscanseethe interactionamongtasks, interrupt

“service routines, and system objects in an application. It works like
alogic analyser,loggingandtime-stamping eventsof interest, includ‑
ingcontext switches, semaphore and message queue handling,watch‑
dog timers, interrupts, and signals.The information is presented
through a Windows GUI.

Analysiscapabilities in Wind View 2.0 includethe addition of open
Tc l (Toolcommand language)and C++ APIs to Wind View 2.0's event
log. The Tc l interface providesa mechanism al lowing t h e user to
customise and extend the WindView debugging environment.

A feature introducedwith version 2.0 isTriggering, anew VxWorks
feature that makes it possible to capture a more concise event log.
By assigning actions to specific operating systems events devel‑
opers c a n log relevant events only.

This version of WindView runs on Windows95and NT.
w www.windriver.com
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nents that contain business logic
written in Java and which are acces‑
sible through an embedded Corba
2.0 compliant ORB.

Dynamic HTML development is
possible with AppBuilder for Java
through i ts use with the Oracle
Application Server's JWeb car‑
tridge.This enables developers to
write Java code on the middle tier,
which dynamically generates
HTML to besent back to a client.

The‘ r o a d m a pfor Java support’
announcements follow upthe prod‑
ucts delivered last year, including
Oracle Web Developer Suite, Ora‑
cle Application Server, and the
Java-enabled version of Oracle
Applications 10.7 NCA.
w www.oracle.com

Resizing
The design-time ActiveX control,
Olectra Resizer 2.0, is designed to
e n a b l eVB and Delphi developers to
add resizingand layoutmanagement
to forms, without any programming.

KL Group'scontrol providesdrag‑
and-drop tools so developers can
easily add resizing and layout man‑
agement to applications. It enables
end-users to make optimal use of
their screen sizeand resolution,with‑
out sacrificing font legibility.

Version2.0 includesthe ability to
add proportional scaling to any form,
automatic handling of font and res‑
olution changes,and increasedover‑
all performance at runtime.
w www.kig.com

News|

Borland International has a new
corporate name: Inprise
Corporation (‘Integrating the
Enterprise’). Inprise will retain
the Borland brand identi ty fora
group of developer tools, such as
C++ Builder, Delphi, IntraBuilder
and Visual dBase.
www.inprise.com

A data-pivoting grid control,
from VideoSoft, supports
Microsoft'sVJ++ 6.0 as well asVB.
VSFlex 3.0 has 72new features,
including data-aware capabilities,
in-cell editing, file compression,
grid rotation, and the ability to
save grids with their data.
www.contemporary.co.uk

VSView 3.0 is another tool from
VideoSoft for Microsoft Java
developers. It is compatible with
VJ++ 6.0 and offers extra
printing and previewing
functionality along with a facility
for end-users to create their own
dynamically generated reports
from Java applications.
www.contemporary.co.uk

The Object Management Group
(OMG) has announced new
specifications for Java-to-OMG
Interface Definition Language
(IDL) mapping. These give
programmers the ability to convert
Java APIs into C++, Cobol, ADA,
Smalitalk, or other client/server
APIs supported byCorba.
www.omg.org

An introduction to software
development for the Motorola
DSP56800family will be provided
byMetrowerks.They are developing
a Discover Programming for DSP
product, including all the hardware
aswell asthe CodeWarrior
software development tools
necessary to begin D S P
application development.
www.metrowerks.com
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TeeChart P ro ActiveX, a
collection of animated graphing
aids and pivot-table tools, has
been upgraded. V3.0 includes pre‑
designed charts, such as Scatter,
Pie, and BarGraph, and a number
o f2 Dand 3 Df o r m a t s .The
component, from TeeMach, costs
£69 for a single-user licence.
www.componentsource.com

A new releaseoft h e In formix ‑
4GL products (7.2), including the
Rapid Development System,
interactive debugger, and
compiler, provides improved
deployment facilities and Y2K
problem support. Increased
performance is achieved with the
inclusionof the latest Informix
client libraries.
www.informix.com

Cayenne Software is to integrate
its ObjectTeam with Uniface
Seven from C o m p u w a r e .The plan
is to couple the Cayenne analysis
and design modelling repository
with the Uniface repository for
component development and
deployment, c o v e r i n g the full
application lifecycle.
www.cayennesoft.com

Wall Datais releasing Cyberprise
Server 2.0, Enterprise Edition,a
universal web application server
platform. Designed to run on
Windows NT,the product is the
foundation platform for Wall Data's
line of Cyberprise web server
products (Host, Tools, Data,
Channels, and Services).
www.walldata.com

Brio Enterprise 5.5 is a suite of
products that supports Microsoft's
OLE DB for OLAPAPI.This will
allow Brio users to uniformly
access and query data stored i n a
range of OLAP servers,
regardless of location or type.
www.brio.com
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The continuous WebSynergy
Continuus believe that organisa‑
tions are increasingly unable to co‑
ordinate and control their web
development
approaches that focus on managing
text, HTML, or Java. Continuus/
WebSynergy is designed to be a
more integrated solution for all

process with

classes of contributors to web‑
based applications. Achange man‑
agement system for web teams, it
supports the development, manage‑
ment, and deployment of all types of
web content and software. It is
aimed at the problems of co-ordi‑
na t i ng distributed development
teams, and trying to ensure the qual‑
ity of web-based information.

The WebSynergy content client
is browser-based, allowing partici‑
pation as part of an extended web
team. Employing ‘Surf&Act’, aCon‑
tinuus web content development
paradigm, users can add and
change web content with the devel‑
opment tools they already use.

There i s a v e r s i o n o f Contin‑
uus’ task-based change manage‑

Windows 98
Windows 98 is officially scheduled
to be available to the world on 25
June 1998. Retailing at approxi‑
mately £161, upgrades for Windows
95and 3.1 users should be £85.50.

Improved performance is one
feature. Opening applications,
accessing the Internet, viewing
graphics, and shutting down the PC
will take less time than Windows 95.
In terms of the UI, the browser
metaphor is moved centre stage for
exploring the PC and beyond.

Accessing help can i n c o r p o ‑

r a te the new web-based online
help system. Similarly, Windows
Update, a centralised web-based
resource site, al lows registered
users access to the latest drivers
and system updates. Hardware
and entertainment functionality
includes native support for the
universal serial bus (USB) and the
providion of DVD and television
broadcast capabilities.
wwww.microsoft.com

ment system, designed to meet the
requirements of web development.
It includes Web Workflow (a con ‑
figurable process of development,
testing, approval, and deployment
of web changes), Team Co-ordina‑
tion (assigning tasks to members
for the management of diverse and
distributed teams), and Deploy‑
ment (enabling distributed web

servers to automatically keep the
contents of each server synchro‑
nised as changes move through
the task-based workflow).

Finally, the WebSynergy Server
-a Change Management Server for
web development teams ‐ provides
a scalable repository for managing
the development environment.
w www.continuus.com

Java in parts
PA R T S for Java Professional 2.5, from ObjectShare, is a produc‑
t i v i t y too l w i th support for team co-ordination, automated database
development, and recent J D K extensions. It is not locked into any
part icular compiler or l ibrary set, and the user can compi le and
manipulate code outside of the too l itself.

For team development, PA RT S Professional provides integrated
version control and configurat ion management. I t includes Inter‑
solv’s PVCS, support for creat ing and managing repositories, and
the abi l i ty to compare files quickly and merge them. ClearCase wi l l
be supported in the next quarter.

For bui lding database applications there is the inclusion of Java‑
Beans for JDBC and a Form component tha t automat ical ly gener ‑
ates user interfaces. PA R T S includes a jKi t /Gr id product and
enables the automatic creation of tables from databases queries.
There is OracleLite 3.0 to allow developers to make use of Oracle's
object-relational techno logy and to create stored procedures in
Java. Applications created against OracleLite c a n easi ly be later
targeted against Oracle8 for scalabi l i ty.

Sun's recen t l y re leased S w i n g components ( J F C 1.1) are
inc luded. These user in ter face cont ro ls a l l o w t h e creat ion of
portable, device independent applications.

PA R T S for Java Professional, for Windows 95and NT, is avail‑
able direct ly f r om ObjectShare. I t cos ts $1495, and includes fu l l
licences for lona’s OrbixWeb 3.0, Oracle's OracleLite3.0, Sun’s J D K
1.1.5, Microsoft's SDK-Java, and Netscape Navigator 4.04.
w www.objectshare.com
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software is
your job. But how often do projects n o t go to plan?
Do you miss deadlines? Is software quality at risk?

configuration m a n a g em e n t can
help you gain control of the development process.

eliminating the manual
administration tasks and improving t e a m
communication and productivity, you’re free to
concen t r a t e on creating innovative, quality software.

More than 500,000 users world-wide rely on
IN'TERSOLV PVCS to manage billions of lines of
code. As the industry’s leading software configuration
management solution, PVCS supports more
development environments, platforms and operating
systems than any other tool.
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ForeSight, the new forecasting tool created by PRICE Systems, (featured in the news pages of
.EXE last month) directly addresses the problems of budget overruns, reduced quality and late
projects. ForeSight gives IT teams the tools to create accurate estimates during every phase of
a software project -- from concept development where information about the project is minimal,
through each milestone, generating estimates to complete and comprehensive project files
detailing project size,scope, cost and quality. The result - credible estimates, realistic
expectations, successful projects.

Use ForeSight to estimate the budget, schedule, resource requirements and scope of any type
of software project. Measure the impact of management decisions on your project's schedule,
budget and potential finished quality. ForeSight can help you visualize these questions with a
variety of graphs, charts and interactive strategic management areas where you can calculate
scenarios based on a number of different options.

Solid cost-performance tradeoff analyses are key factors in generating supportable project
estimates. ForeSight gives you the capability to perform these analyses in an easy-to-use
and understand environment. Using the one-button interface with Microsoft Project ™ Kor

project team rapidly creates, reads and updates Project files
with accurate schedule and resource information.

ForeSight is your partner ‐ it learns about you and your
organization as you use it, becoming more tuned to what you do
and how you do it each successive time you use the tool. For
more information or to order a copy of ForeSight, please call
01256 760012 or fax 01256 762122 or visit our website at
www.PRICESystems.com. aeFi - Y) aa

[= eEnauiry None | “a DHEof Control

PRICE Systems, PRICE House, Meridian Office Park, Osborn Way, Hook, Hants RG27 9JY.



Dynamo: ART, but not as we know it

i i Networkshipped with
DYNAMO 3) Management

@ ( 0 2 4 distribution via @ JHTML Templates © Droplets enable
multiple HTTP
servers and multiple
Dynamo servers.

ARTTechno logy Group's Dynamo
‘Relationship Commerce Suite’ is a
suite of tools for building commerce‑
enabled Web sites which has now
reached version 3.0. The suite is
made up of the DynamoApplication
Server, the Dynamo Retail Station,
the DynamoProfileStation, andthe
DynamoAd Station. What makes
Dynamo unusual is that it is 100%
Javaont h e server side and has been
tested and certified onWindows NT
and a variety of Unix platforms.

Rather than opt for client-side
scripting, or in-page server side
scripting like ASP, ATG’s solution

are auto-compiled.

revolves around ‘droplets’, Java‑
Beans that perform the app server
functions, and special attributes
embedded into the HTML. The
scripts to automate operation of
server-side Beans,servlets,or non‑
Java objects, such as ActiveX con‑
t rols, are kept separate from the
HTML pages and the special tags in
the HTML interpreted bythe appli‑
cation server, which then executes
the functions in the script code.

Dynamo lives on any JDK 1.1‑
compliant JVM and talks to Web
servers via ISAPI (for IIS), NSAPI
(for Netscape servers), or the native

Multimedia made easy
FXTools GOLD V5.0 is a set of custom controls, including imaging,
video, and audio drop-in components, that come in 16-bit V B X and
32-bit ActiveX formats.The Image, Label, Text, and Shape controls
provide a range of graphics management properties.

FXTools’ Imagecontrol, FXImage,can load BMP,DIB,JPG, JIF,
PCX, PNG, RLE, TGA, TIF5.0, WMF, and WPG image formats. The
control translates these formats to amemory-based BMP, which
m a y then be exported to a n y oft h e other controls in FX Tools. It sup‑
ports ePIC (enhanced PIC), which c a n provide faster display and
better compression than JPEG.

The FXSnd control adds DirectSound fi le s t reaming support.
Apparently, th is le tsy o u usethe mix ing capabil i t ies of DirectSound
wi thou t having to load the complete sound file into memory.There
are more methods to faci l i ta te programming DirectSound com ‑
mands, and a buffer size property. FXTools GOLD costs £189.
w www.componentsource.com
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HTML-Bean binding.

DYNAMO
STATIONS

JDBC
Drivers Relational

Database

Cortex provides
database object
mapping.

Apache API. Database connectiv‑
ity is provided through JDBC, with
native drivers available for Oracle
7.3, Sybase SQL Server 11, and
Microsoft SQL Server 6.5.

The DynamoStations add extra
server objects for organising and
deploying ads, enabling electronic
commerce, and profil ing user
behaviour and personalisation.

Pricing starts at $10,000 for a
single CPU license, while an eval‑
uation version of the Application
Server is available for download at
ATG's website.
w www.atg.com

Taking the zip
Active Delivery V1.2 is at o o l k i tfor
developers to create self-extract‑
ing zip files. Inner Media is planning
a summer release of the product,
and believe that s i n c e Active Deliv‑
ery is well suited for use within
Active Server Pages,oneuseof the
tool is to enable websites to pack‑
age custom data on demand for
delivery over internet connections.

Version 1.2 includes the ability
to: create and modify Startup menu
i tems , replace system and other
files that are in use, and create
multi-volume disk sets.
w www.ActiveDelivery.com

N E W S

Thesaurus andThesaurus/
Dictionary components are
provided byWordWeb Developer
for Delphi and C++ Builder
applications. It hasa
customisation program enabling
the creation of sub-sets of the
original database. It is based on
the freeware WordWeb program
and costs £49.
www.x-word.com

AllChange is the configuration
management software tool from
Intasoft. Release 4.3 is designed
to bee a s i e rto install and
configure. FTP has been included
for cross-platform access. It runs
on Unix, Windows 3.x, 95, and NT.
It is priced from £3955.
www.intasoft.co.uk

Apptivity 2.1, the application server
and development tool for Java,
features HTTP tunnelling for
deployment of web applications,
Corba support, an integrated
distributed debugger, and an
expanded database driver set.
www.progress.com

The CCS2 (Cascadinng Style
Sheets, level 2) specification has
been released as aW3C
Recommendation. It provides
designers with improved
typographic control, support for
cross-media publishing, and for
presentation of documents in
multiple languages. It is
backwards compatible with
features introduced for CCS1.
www.w3.org

Mortar2.0 is a web authoring and
management suite from Big
Picture Multimedia. It supports
Java 1.1and Dynamic HTML.A
Site Grabber and Mapper allows
developers to grab any website and
create a local working copy that can
be updated. Windows 95and NT.
www.opensoft.net
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[News

Microsoft is extending Windows
CE with hard real-time
capabilities, to enable developers
to create embedded solutions for
more demanding, rea l - t ime, and
mission-critical applications.
New features, scheduled for the
first half of next year, include
support for nested interrupts,
better thread response, additional
task priorities, and semaphores.
www.microsoft.com

For streaming media distribution
and professional media authoring,
Microsoft has announced a new
multimedia file format strategy.
It will integrate support into
future Windows for two formats:
ASF (Advanced Streaming
Format) and AAF (Advanced
Authoring Format), succeeding
AVI. Specifications and SDKs
are on the Web.
www.microsoft.com

Cambridge Control's MATLAB,
version 5.2, includes ActiveX
support and features for
developing GUIs. The technical
computing language runs on
Windows 95and NT, Unix, and
Macintosh platforms.
www.camcontrol.co.uk

Single-source support for all
versions ofWinHelp and HTML
Help, together with a conditional
marking feature to identify
designated platforms, is provided
byWexTech’s Doc-To-Help 3.0.
www.softexport.com

The Tornado for Java
development environment has
passed Sun's Java Compatibility
test suite. It will provide an
environment fully compliant to the
Java S t a n d a r d .TheJ V M has
been mapped to the Tornado
environment to specifically meet
the needs of real-time tasks.
www.windriver.com
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Neural networks and harmony for all
Every year, Computer Associates
organises a big event in New
Orleans to showcase its new prod‑
ucts, explain its strategy, and pro ‑
vide technical sessions. This year,
about 25,000 people attended from
all over the world. The focus was
on TND, the next generation of
Unicenter TNG (infrastructure
management), and on Harmony.
The latter encompasses Jasmine
(an object-oriented database),
Ingres II (an n-tier relational data‑
base), Opal (a Windows-based
application-integration product for
creating Web-based GUls to
legacy programs), and IDMS and
Datacom (host-based databases).

Harmony is dubbed a ‘compre‑
hensive information infrastruc‑
ture’ as it integrates everything
from the workgroup level to the
enterprise level and offers inde‑
pendence from data sources and
client t e c h n o l o g i e s .The goal i s t o
have Jasmine as an object-ori‑
ented reposi tory and the Meta4
GUI-building technology as a com‑
mon glue across all Harmony prod‑
ucts. Meta4 is currently supported
byOpal and Jasmine and will soon
be added to IngresII.V1.2 will add
support for double-byte characters
and multiple languages. In the next
quarter, Harmony will be ported to
AIX, HP-UX, and SGI in addition

Smartcard
access from C++
Version 2.2 of LUCA, a software
development framework for data
communications, includes support
for smartcard readers. With
LUCA's abstracted persistence
layer, accessing a smartcard is
achieved by using the same pro‑
gram logic as for reading and writ‑
ing a disk file, or transmitt ing and
receivinga file. The principle fol‑
lowed is that developers should
not have to use completely differ‑
ent API functions for different pro‑
tocols and transport media.

LUCA 2.2 is available for C,
C++, Delphi, VB, and Java.
w www.siliconriver.co.uk

to Windows NT.The full Harmony
will be agnostic in the great ‘COM
vs Corba’ debate, hence Opal will
support Corba. Other standards
embraced by Harmony include
Java, RMI, VRML, and XML.

The next big thing announced
by CA is Unicenter TND. It is
planned for 1999. Two highpoints of
TND are the t ime dimension,
which lets users travel through
t ime as they manage their infra‑
structure (both past and future),
and Neugents. These are software
agents that apply the principles of
neural networks to learn, predict,
and resolve problems before they
actually arise (the figure above
shows the prediction of a possible

failure due to happen in 20 min‑
utes). Neugents dealing with per‑
formance and availabil i ty have
been incorporated immediately in
V2.2 of TING.

The keynote speakers included
Bil l Gates who announced that
Windows NT5 will feature CA's
‘Real World Interface’. This is a
WBEM (Web-Based Enterprise
Management) application based on
the TNG framework which pro‑
duces management views ofWBEM
data, events, and alerts. Bill Gates
commented that we should ‘expect
the same reliability [from operating
systems like Windows N T ] as the
electricity network’.
w  w w w. c a i . c o m

Pure Java, pure object database
The direct storage and retrieval of Java object models, w i t h o u t
t rans la t ion , is the feature of Ob jec t Des ign ’s ‘Pure Java, Pu re
O b j e c t Database’, t h e D B M S ObjectStore PSE Pro 2.0. O b j e c t
Des ign claims t h a t i t s A u t o m a t i c D a t a Management capab i l i t y
deliversperformance and productivity gains over other databases
that require added code to translate betweenJava objects and rela‑
t ional tables. Wi th the n e w release, ObjectStore PSE Pro provides
fu l l querying and indexing capabilities, plus support for Sun’s J D K
1.2 collections.

The 100% Pure Java DBMS has a 450 KB footpr int , and runs a n y ‑
where Java does. It requires no tun ing and c a n be deployed auto‑
m a t i c a l l y o v e r t h e I n t e r n e t o r corporate ne tworks , a l o n g w i t h
application-specific Java classes, to reduce por t ing and adminis‑
tration costs. I t s por tab i l i ty and the size of i t s footpr in t mean i t is
aimed at Java applications on platforms ranging across embedded
devices, thin clients, desktop and mobile PCs,application servers,
and w e b servers.
w www.odi.com
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applications
shouldn't be this toug

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

@ CORBA support
® Distributed debugger
®@Supports all major databases‑
® Runs on all major browsers:

Internet Explorer and Netscape Navigator
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™@Scalable, multi-threaded pure Java Server

__'® Easiest to learn
® Automatic deployment
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Moore’s Law nomore
Though everybody grumbles about the rate of hardwareobsolescence,

the industry relies on it. Butwhat if it stopped? Jules investigates.

f the car industry had achieved
in the last th i r ty years what the

computer industry hasdone, our
cars would goamill ionmilesan
hour,get from here to themoon
on one tank of petrol, and it
would be cheaper to buy a new
one than to park it overnight in
London.On the other hand, the
cars would take six months to
start, and they'd crash five times
a day, so not all progress is good,
I guess.

Weowe the dramatic
developments in computers to
GordonMoore,a co-founder of
Intel.Way back in 1965 he
predicted that computer power
would double every eighteen
months, forever ( o r at least until
1975,which is as far as the
semiconductor industry could
see). Hewent publicwith this
madpredictionand the fact that
hewas proved to bedead right
earnedh imthe title of Very
Clever Chap. In 1975, the trend
showedno signs of slowing
down, nordid it in 1985,andby
1995we were boundingahead
with PentiumsandAlphas, and
everyonewho hadnailed their
colours to themast of growing
power,speed,and complexity
thought it would last forever. We
all call it Moore’s Law,after all.

But someVery Clever Chaps
are tellingus that the wri t ing is
on the wall for Moore’s Law,and
whenoneof those chaps is
GordonMoorehimselfwereally
ought to take notice.

Moore’sLaw is sustainednot
by a beneficent universe, but by
hardwork. Chip geometries are
beingshrunk by intense
development and researcheffort,
which costs squillions of dollars.

16

The money is worth spending
because the paybacks froma new
process are enormous. What’s
muchmore interesting is why
the same thing isn’t happening
in the car industry,even though
they’re spending comparable
sumsof money.

Let’s start with the heart of a
car ‐ the engine. Currently, car
enginesare about 40% efficient.
This means that, nomatter what
technical inventionsaremade,a
car enginewi l l neverachieve
improvements of more than
150%.In fact, even that is a long
shot. Efficiency of 40% is beaten
only by aChinaman on a
pushbike. It’s better than
unaidedShanks’ Pony,and it
knocks spots off electricity
generation and distribution (a
fact which the proponents of
electric cars would dowell to
remember). In realterms, 40% is
pretty amazing,andprobably the
best we'll ever achieve.

Consider, too, thematerials of
which the car ismade.The
chassis, bodywork,and works
represent about a tonne of metal.
Wecouldmakethe car lighter if
wecould find stronger materials
to make it out of. By spending
enoughmoney,we could
probably halve the weight of a
car. But nomatterhowmuch
moneywe spend, there’s only so
far wecan go, because strength
comes from matter,andmatter
hasmass.Wesimply cannot
makea car which weighs a
kilogram.Physicswon't let us.

Chippery hasdonewell for
thir ty years because it is
nowhere near the theoretical
limits.Mak inga chip smaller
anddenser was an engineering

anddevelopmental problem,not
a physicalone, andjust like
weeds in a freshly-ploughed
garden, the technology has
expended geometrically to fi l l the
resourcesavailable to it.
However,asspeeds rise,
geometries shrink but signals get
fatter, meaning they no longer fit
inside the tiny connectingwires,
and the chip’s function is
wrecked by its owncrosstalk
radiation.Moretransistors mean
moreheat,morespeedmeans
moreheat, and in ten years time
a Pentiumoperating at 3GHzwil l
beburning400W - which is
enough to make it glow a dull
red.Moreheatmeans lessspeed,
lessoperating life.Consider even
the t iny currents involved ‐ if
you can count the electrons in a
circuit thenyou've got lots of
noise, andnoisemeanserrors.

The point is that while there
arecertain engineering
problems left to solve,and
Moore’s Lawwi l l continue for a
while, wewill h i t the absolute
limits, imposed upon usby the
physical lawsof the universe,
sometime in the next twenty
years, and we wil l h i t the limit of
economic viability sometime
before then. At that point,we'll
all get a great b igshock.

When wecan’tpack any more
transistors ontoa die, attention
andmoney wil l turn to afield
wheredevelopment canpay
dividends, and thatfieldwill be
softwarescience. The nameof the
gamewill not besystem-level
standardisation, or maximum
generality as it is now.What will
bevalued is fitness for a purpose,
pluralism,andeven reducing
chip complexity in the nameof

parallelismandautonomy. Smart
cards will bereally smart,
macrocell arrayswill becomethe
realgeneral-purposechips, and
systems wi l l be assembled
aroundcommunication
protocols.

When we're notexpectingour
chipsandcomputers to become
obsolete in sixmonths, it will be
impossible to ‘upgrade’programs
bymaking themprettier,because
the inevitableslow-downwil l not
beabsorbedbyfaster chips.
Hardwarewill no longer drive
the software industry,and
software wi l l beforced to resort
to realdevelopment andadvance
to survive. Softwarewill become
morespecific,morevertical, and
moremodular, untileventually
even core programswill be
supplied asa k i t of parts.

When 1-micronchipfactories
cost $20,000,peoplewi l l be making
chips in their basements in much
thesameway thatpeoplemake
PCBsnow. The border between
hardwareandsoftwarewill blur,
andjust asa few high-level
compilers canproduceoptimised
microcodenow, future compilers
wi l l produce optimised silicon
alongside the object code.
Programsmighteven
reconfigure their processor
hardwareon the fly.

When technicaladvance is
puremindstuff it will no longer
requireresearchdepartments
connected tofactories; it can be
done by individualsandsmall
groups. Inventionand technical
advancewill bedemocratised,
and consequently there will be a
lotmoreof i t .

I t ’sa l l going to seem very
strange ‐ except, of course, to
the peoplewho are th i nk i ng
about it now. a

Emailat jules@cix.co.uk. He
hateswrit ing biogs.
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Dongles:
software
registration
After reading [last] month’s
EXEI decided to p u t finger to
keyboard as requested to let you
know my opinion of dongles. I
despise them! Having spent a
non-trivialamount of money on
a software package I expect to
beable to use it without
interference. I resent havingto
use a dongle.

The situation gets
ridiculous if you have mult iple
dongles hangingo f f the
parallel port . As far as this
end-user is concerned I do not
have a normalprogram
working smoothly and
transparently. I do recognise
that software piracy is an issue
and a s a software d e v e l o p e rI
recognise that companies need
to protect products against
unauthorised use since this
m a y have an impact on my
salary! I a ma keen proponent
of the shareware andfree
software ethos. I r u n L inux at
home and have purchased the
CRiSP editor which is also
mentioned in [last] month’s
EXE. This editor, in common
with some other programs
uses a software key anda
licence server.This isa litt le
tedious to set up in i t ia l l y but
appears to work well once
installed. I prefer this method
of software protection.

Whatever dongle
manufacturers may say there is
arel iabi l i ty issue. Every
additionalsoftware or
hardware component degrades.
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the rel iabi l i ty of the system - it
is down to basic probabil ity and
statistics! As a legitimate user
of software protectedby dongles
I feel unjustly and unecessarily
penalised for using the software
which I purchased to doa
particular job. I t r y to avoid
dongle-protected software
wherever possible. I would
prefer to see a registration style
of software protection whereby
legitimate users are registered
wi th the provider with each
copy of the software havinga
unique identifier embedded in
the executable that can be used
to ver i fy authenticity and
or ig in in cases where software
piracy is suspected.
DaveBarrass
dbarrass@wallflower.demon.co.uk

The cost of piracy
Giventhe publication date of
the dongle MayhemI took the
frequently interest ingand often
amusing column wi th a small
pinch of salt, I thought Jules
wasplayingto the gallerya bit .

Sadly, I have risen to take the
bait offered by the Ray Lewis,
MD of Aladdin UK.

Ihave used (non-Aladdin)
dongles asa contract software
engineer at my clients’
request. No problem. As a user
who moves between different
machines d u r i n g the
development cycle of a project
I find dongles a pa in in the
neck, they’re always on one of
the other machines but what
the hell?

What really winds me up
are people l ike Lewis who

claim that copying costs
companies enormous sums of
cash. I accept that if someone
usinga pirate copypaid up
then the developers would
make more money but I do not
accept that the amount of
p i racy directly equates to the
amount of extra cash. I would
be surprised if 20% of pirates
would payup rather than go
without. There never seems to
beany mention of how the
figures are worked out.

It ’s the same with music CDs
and cassettes. Kids/people copy
them because they can only
afford to buy somany different
albums, if they couldn’t copy
they would gowithout.

An argument in favour of
(temporary) piracy, and I seem
to remember readinga
SoapFlakes article in favour of
i t , is something akin to ‘ t r y
before you buy’ .
Gordon Smith
gs@gordys.demon.co.uk

Top-down and
outside-in
Jules’ article for May raises
some interestingconcerns
about the way in which we
develop software today. I have to
agree with h im in several
respects. Firstly, it is true that
the Window-centric modelof
program interface is only of
benefit in a certain subset of
program areas. Secondly,
Windows does have this severe
bloat problem ‐ the uptake of
the CDasa distribution format
would have beenmuchslower

hadWindows beenmore strict
about the DLL concept.

One interestingpoint that
was brought up is the way in
which designing software has
changed over the years, from a
‘top-down’ to an ‘outside-in’
approach. Both systems have
their merits, and the way in
which Jules highlighted this
made the point for me. I n a
project that only lasts a short
periodof time ( l i ke a day or
two) and in which there is only
asmall amount of design input
(ie from one person)a top-down
approach works very well.

I t m a y s t i l l work well i n
situations where a command‑
l ine application is being
writ ten. However, i f y o u have a
group of people involved in
design of a product, being able
to design using the outside-in
paradigm is very useful. From
experience, most non ‑
technical people have no
interest in records, named
types, and other internal
constructs. They want
something that’s pretty, and
drawing is a simple way to get
a design po in t across. Once a
design has been decided on,
you can go on to discuss the
way in which operations w i l l
take place. In fact, y o u end up
doing a multitude of top-down
developments, but f roma set of
different star t ing points.

At the end of the day, the
whole debate comes down t o a
‘horses for courses’ argument,
and one solution is asgood as
another if it gets the job done in
an efficient manner.
PaulHar t
emailaddress supplied.
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The other side of the UI
Anyone involvedin the design of an interface should be aware of the impact of the choices

they make. Andy Brice gives some pointers for understanding the workings of the mind.

t has been said that if users were meant to understand computers
they would have been given brains. But, in fairness to users, the

problem is often that interfaces are not designed to take account of
their strengths and weaknesses. I have struggled w i th my fair share
of dire user interfaces, and I ’msupposed to be an expert user.

An interfaceis,by definition, aboundarybetweentwo systems. On
one side of a user interface is the computer hardware and software.
On the other side is the user with (hopefully) a brain and associated
sensory systems. To design a good interface it is necessaryto have
some understandingof bothof these systems. Programmersare famil‑
iar with the computer side ( i t is their job after a l l ) but what about the
other side?The brainis aremarkableorgan, but to ownone is notnec‑
essarily to understand how it works. Cognitive psychologists have
managed to uncover a fa i r amount about thought processes, memory,
andperception. Withapologies to psychologistseverywhere, I w i l l t r y
to summarise some of the most important theory in the hopethat this
w i l l lead to a better understandingof what makes a good user inter‑
face. Plus, I think it is interesting to look at the remarkable design of
acomputer producedby millions of years of evolution, and possibly
the most sophisticated structure in the universe ( o r at least in our lit‑
tle cosmic neighbourhood).

The human brain is approximately 1.3 kg in weight and contains.
approximately 10,000,000,000neurons. Processing is basically digital,
w i th ‘fir ing’ neurons triggering other neurons to fire. A single neu‑
ron is rather unimpressive comparedwith a modernCPU. It can only
fire a sluggish maximumof 1000times a second, and impulses travel
down it at a painfully slow maximumof 100meters per second. How‑
ever, the brain’sarchitecture is staggeringly parallel,withevery neu‑
r on havinga potential 25,000 interconnections wi th neighbouring
neurons. This parallel construction means that it has massive
amounts of store, fantastic pattern recognition abilities, and a high
degree of fault tolerance. But the poor performance of the individual
neurons means that the brainperforms badly at tasks that cannot be
easily parallelised, for example arithmetic. The brain carries out its
processingand storage using a complex combination of electrical,
chemical, hormonal, and structural processes. Consequently the
resultsof processingareprobabilistic, rather than deterministic, and
the abi l i ty to store information reliablyandunchangedfor longperi‑
ods is not quite what one might hope for.

Memory management
Perhaps unsurprisingly, the brain has a similar multi-level storage
approach to a moderncomputer. Where a computer has cache, RAM,
and hard-disk memory ( i n increasingorder of capacity and decreas‑
i ngorder of access speed) the brainhas sensory memory, short-term
memory, and long-termmemory. Sensory memory hasa large capac‑
i ty, but a very short retention period. Short-term memory has a very
small capacity butcan storeandretrievequickly. Long-termmemory
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hasa muchlargercapacity, butstorageandretrieval is moredifficult.
New information from sensory memory and knowledge f rom long‑
termmemory are integratedwith informationin short-termmemory
to produce solutions (see Figure 1).

Sensory memoryacts likea hugeregister, retaining largeamounts of
sensory data very briefly so that it can be processed into a meaningful
form, egto recognisea face, which is transferred to short-termmemory.
The sensory data is thenquickly replacedwith new incomingdata.

Short-term memory acts l ike a very small queue with a limited
retentionperiod. It canholdonly 7+2 items of information,withnew
items added into short-term memory displacing older ones once this
l imi t has been reached. Items disappear after approximately 30sec‑
onds if not rehearsed. The items of information in short-term mem‑
o r y act a s ‘pointers’ t o a r b i t r a r i l y l a r g e and complex pieces o f
information stored in long-term memory. For example, the seventh
of January is one chunk for me (it ’s my birthday), two chunks to you
(onefor eachfamiliar word), and 14chunks for a non-Englishspeaker
familiar w i th o u r alphabet (onefor each character). The number 7+2
may seem rather arbitrary, but experimentation shows it is remark‑
ably consistent across a wide range of individuals and cultures.
Short-term m e m o r y acts as a workspace fo r problem solving. The
more items that are held in short-term memory the longer it takes to
process them.

It is important not to overload short-termmemory. I ts limitedsize
is a crit ical bottleneck in problem solving and one of the main con‑
straints to consider for any user interface (designed for humanusers
at least). Don’t force the user to t r y to holdlots of items in short-term

Figure 1-A simple model of memory and problem solving.
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memory. I f they have to think about more than 7+2 items, then new
itemswi l l displace oldones,andthe more items that are in short-term
memory the slower their response time wi l l be. Having lots of ‘open’
tasks puts a b i g burden on short-term memory, so tasks should be
grouped into well-defined ‘transactions’. Complex tasks can almost
always be broken down into simpler sub-tasks.

Long-termmemory acts like a hugenetworkdatabase. It hasa com‑
plex structure andmassive capacity, but storingand retrieving infor‑
mation is slow and not always reliable. Items of information are
apparently interconnectedandaccessedbysome formof pointer.Some
psychologists believe that long-termmemory may be permanent, and
only the abi l i ty to retrieve it maybe lost (a badcaseof ‘danglingpoint‑
ers’ perhaps?).Dreamingmay bea sideeffect of routine re-structuring
of long-termmemory (garbage collection?) while we are asleep.

Tr ans f e r r i n g information t o long-term memory seems to be a
process of encoding the memory and creating pointers to access i t .
The more oftenan i tem of information is accessed the easier it
becomes to access in future, and each item of information may be
accessible by many different routes. The more context cues that are
available the easier it is to retrieve an itemfrom long-termmemory.
Forexample, if an itemwaspresented ina particular font, colour, and
size, it wi l lbeeasier to remember itsmeaning if the same font, colour,
and size are used.

LHS values and RHS values
There is some evidence that imageandverbalmemoriesare stored in
different parts of the brain.Wecanoften remember the faces of peo‑
ple wehavemet better than their names. Experiments show that i t i s
easier to remember an image than aword. It is also easier to remem‑
ber a concrete word than an abstract word. For example, ‘car’ rather
than ‘transport’. This implies that the iconic representation of com‑
mands on toolbars has value beyondjus t look ingnice, and keywords
used in acommandline interfaceshould,where possible,beconcrete
rather than abstract.

The different types of memory are storedusing different physical
mechanisms, probably electrical, chemical and structural. As proof
of this youcan train ananimalto r unamaze,cool it downto the point
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whereall brain activity ceases andthenwarm it up again. It wi l l have
forgotten how to r u n the maze, but remember th ings it learnt days
before (I don’t recommend you t r y this wi th users). The transfer of
information from short-term to long-termmemory, and retrieving it
again, is not very reliable. It is better to allow the user to select from
alternatives rather than force them to commit items to long-term
memory and then retrieve them.

At work, the interface of our old accountancy package hadmany
shortcomings.Projectshadto beidentifiedasfive digit numericalcodes,
even though alphabetic codes would have been easier to remember.
Users also hadto enter project numbers from memory,no facil i ty for
selecting from available projects was provided. It wouldn’t have taken
much effort to produce a better interface design, just a little thought.
Forexample,theMicrosoftWordpr int dialogcues theuserasto the per‑
mittedformat for specifying pages to beprinted (see Figure2).

The sense of vision
Thebraingets i ts input from the outsideworld through the senses.Of
the senses,vision is the most important,w i th some70% of al lsensory
receptors in the eyes.The importanceof vision is also reflected in the
design of modern computers. Other than the odd beep, the computer
communicateswith the user almost entirely through the VDU: I w i l l
confine this discussionon the senses to vision alone.

The eye is an impressive sensingdevice by any standards. Tests
show that it’s possible for a human eye to detect a candle flame at a
rangeof 30miles on a dark, st i l l night. This corresponds to detecting
a signal as low asa few photons entering the eye. The retina contains
some 5 mi l l ion ‘cone’ receptors and 100 mill ion ‘rod’ receptors. The
cones are sensitive to colour, while the rods are sensitive to bright‑
ness.Somecones are sensitive to red, some to green, andsome to blue,
dependingon the pigment they contain.The cones aremuchmorelib‑
erally suppliedwithnervecells andare able to discern detail, but they
don’t function in low light levels.They are densest in the centre of the
retina, and vir tual ly absent at the ou te r edge. The fovea centralis, a
spot 1mil l imetre across at the centre of the ret ina,contains some
200,000 cones and no rods. The rods only detect l ight at the blue end
of the spectrum,but they are extremely sensitiveand can detect a sin‑
gle photonof l ight.

Because the fovea is sosmall weare only able to distinguish detail
over arange of approximately 2degrees.This equates to about 2.5 cm
at the normal distance from user to VDU. To build upa detailed pic‑
ture of what is on the screen we have to scan i t . It therefore makes
sense to have single items on the interface not bigger than 2.5 cm, so
they canbe recognisedwithout hav ingto scan them. Games andsim‑

©Pages: ee
Enter page numbers and/or page
separated bycommas.ps asa1,3,5-12

(| Awmodem.inf
a Black Thatch.bmp
|#4BlueRivets.bmp.

Bswese.exe

Figure 2- A useful aid to memory.

Figure3 -The use of icons inWindows
Explorer makes it easier to browse
document types than would be possible
by reading the file extensions.
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Figure 5 - Time taken to pick out the black circle increases as the
number of targets increases.

ulators that perform real-time render ing are wasting a lo t of pro‑
cessing power by rendering the whole picture at the same level of
detail. What they should ideally bedoing is performingvery detailed
rendering at the point where the user’s fovea is point ing and pro‑
gressively lessdetailed renderingfurther away. It is possible to detect
where the user is lookingby bouncingan infraredbeamoff
their retina. If this technology becomeswidely available, it
could beused to perform differential rendering, with the
result appearingmuchmoredetailedwithout any increase
in processing power.

The receptors in the retina, in commonwith other sense
receptors, are only sensitive to change. Using special opti‑
cal equipment it is possible to project a ‘stabilised’ image
onto the retina that does not change,regardless of eye movements.
This stabilised image fades to a formless grey, and is no longer dis‑
cernible, after only two to three seconds. It turns out that the constant
movement of the eye, originally thought to bean imperfection of the
optical system, is essential for sensing unchanging images. The prac‑
tical consequence is that any form of movement, animation, change
in intensity or flashing, on a user interface is extremely noticeable.
Flashingshould beused sparingly as it can bedistractingand fatigu‑
i n gto users.Quickly changingtext is alsodifficult to read.This iswhy,
in ou r digital age, car speedometers remain as analogue dials rather
than numerical LEDs.It may bebetter to put a flashing symbol next
to steady text; this drawsattention to the text without reducing its leg‑
i b i l i t y.MosierandSmith(GuidelinesforDesigningUserInterfaceSoft‑
ware, www.syd.dit.csiro.au/hci/guidelines/sam/guidelines.html)
recommenda flash ratebetween2-5 Hz,wi th aminimum ‘on’ time of
at least 50percent. Large flashing areas of colour are believed to
aggravate epilepsy and shouldn't be used.

While sensation happens in the eye, perception happens in the
brain. The receptors in the retina convert the l ight to electrical sig‑
nals, which they pass to the brain through the optic nerve (a bundle
of approximately 1,000,000neurons) . The information is processed in
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the visual cortex, the surfaceof the brainat thebackof the head.Our
perception is incredib ly sophisticated, as artificial intelligence
researchershavefound to their cost. Experimentson the cortex show
that it hasevolvedwith built-in ‘featuredetectors’. A featuredetector
is a neuron that fires for a very particular stimulus.

As you arereadingthis page your eye is makingrapidmovements,
wi th you r brain recognisingthe shapeof two to three words at a time
beforemovingon to the next group of words. This is apparently being
done by informationfromdifferent feature detectors being integrated
very quickly. Forexample, the word ‘FIX’ canbebrokendown into six
straight lines at different positions in the visual field. Weare able to
recognise this word in about a th i rd of a second,even though the size
and font may vary. Shape recognition is therefore incredibly efficient
and seems to be one of the best-developed features of our visual sys‑
tem. Tests show that objects can be recognised jus t as well f rom line
drawings as from colour photographs.A cup is recognisable asa cup
because of i ts shape, not because of i ts colour, and orientation, etc.
Textual representations are not always the best way to convey infor‑
mat ion; a map, chart, diagram, or other form of imagewil l often con‑
vey the same information quicker (see Figure3).

Tests show that o u r abi l i ty to pick out simple features such as
length, orientation, curvature, and brightnessare carried out at a
very low level, in parallel. Consequently, we can pick out itemsbased
on these features in a constant t ime, regardlessof thenumberof other
items in the image. Careful use of these abilities allows a great deal
of information to befiltered very rapidly by the user (see Figure 4).

However,the brain is not so good at integrating (‘conjoining’) dif‑
ferent typesof feature, for example shapeandbrightness. It is easy to
pick out a black iconor a circular icon,but pickingout a black circu‑
lar icon ismore difficult and time consuming (see Figure5).

It follows from this that you should t r y to distinguish features of
the interfaceby shapeor brightness or orientation, but not
a combination of these factors.

The visual cortex carries out a great deal of processing
that we are unaware of, not least of which is tu rn ing the
imageof the world the r igh t way up. Even though we can
understand the nature of il lusions, our visual system is
still fooled. This is because it is not just sensing the world,
but t ry ing to interpret i t , making use of a l l sorts of cues

and in-built knowlege, and this is happeningat a lower level than we
can consciously control. You may not haveevennoticedthat therewas
a deliberate spelling mistake in the last sentence because your per‑
ceptual systemmade a sensible guess (see Figure6).

ark e t t

Figure6 - For ( a ) the horizontal and vertical lines are the same
length. For (b ) the vertical l ines are the same length.
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Figure 7 - Use of depth cues make one shape appea r closer t han
another.

our brainprocesses lots of other visual cues that producea sensation
of depth, even where it doesn’t exist (for example in a photograph).
The main cues are:
@ Moredistant objects are smaller.
@ More distant objects appear closer to the ‘vanishing

point’ created by converging parallels.
@ Moredistant objects moveacross the visual field more

slowly.
e@Superposition; if A overlaps B then A must becloser.
e@Shadows and highlights.
e Chromostereopsis; long wavelength colours (eg red)

appear closer than shorter wavelength colours (eg blue) because
shorter wavelength l i gh t is refractedmore strongly by the lens of
the eye (but this is rather weak compared to the other effects).
See Figure 7.Using these cues can give a very effective il lusion of

depth, without specialised equipment such as stereoscopic goggles.
Currently, this built-indepth perception is only taken advantage of in
a ve r y limitedway in most GUI environments, for example the useof
highlights and shadows to infer a three dimensional element for con‑
trols. Many applications would benefit from a three dimensional rep‑
resentation.Forexample, the structure of a complexwebsite couldbe
better presented in three dimensions rather than two. The availabil‑
i t y of VRML and other technologies is l ike ly to make three-dimen‑
sional interfaces increasingly common.

Interestingly (seeFigure9), it is purely amatter of conventionand
practise that makes us imagine the l igh t source at the top-left and to
see the top button as sticking out and the bottom button as sticking
in. You can alsosee them the other way around if you t ry.

Layout is an important feature of an interface.Western users w i l l
tend to scan a screen as if they were readinga page, starting from the
top-left. Scanning can be made easier by al igning controls in rows.

Complex displays can bemade easier to scan by adding additional
cues. For example, a timesheet could havea thicker line denoting the
end of each week. Both layout and simi lar i ty can be used to group
items on an interface, as in Figure 8.

The colour of meaning
A colour is perceived according to how strongly it activates the red,
green, and blue cone receptors in our eyes. F r om this we perceive its
in tens i ty (how br ight it is), its hue (the dominant wavelength), and
saturation (how wide a range of wavelengths make it up). Within the
400-700 nanometer visible range,we can dist inguish wavelengths 2
nanometers apart. Combined wi th differ ing levels of hueand satura‑
t ion, the estimated numbers of colours we can discriminate is
7,000,000. But colour should be used sparingly in interfaces. I once
worked on an application where a very extrovert student with dubi‑
ous taste (as evidenced by his choice of ties) had designed the user
interface. Eachmajo r type of window hada different l u r i d back‑
groundcolour. This was presumably to make it easy to tell themapart,

but the overall effect was highly distracting.
Colour perception, l ike everything else to do wi th per‑

ception, is complex. Experiments show that how we per‑
ceivea colour depends on the other colours surrounding i t .
I f y ou look t h r ough a pinhole a t a sheet o f green o r red
paper, it doesn’t appear to have a very strong colour. How‑
ever, if y ou pu t the sheets next to each other and look at
them both through the pinhole, the colours appear much

stronger. If you want to make a colour highly visible, put it next t oa
complementary colour. For example, yellow is perceived by red and

Figure 8 - In (a) the shapes are perceived as 3 rows,while in (b ) they
are perceived as 3 columns, due to proximi ty. In (c ) the shapes a r e
perceivedas3columns, due to similar i ty. ( d )gives amixed message.
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Figure 9-An il lusion of depth.

green conecells, soto make it more visible
put it next to an area of saturated blue.

Colour can be used w i th text and sym‑
bols to add informat ion without mak ing
them less legible, as long as a
careful choice of colours is
used. Some combinations of
colours work better than oth‑
ers. Saturated blue appears
dimmer to the human eye than
other saturated colours and is
more difficult to focus on. Blue
symbols and text are therefore probably
best avoided. However, for the same rea‑
sons, blue can make a background that is
easy on the eye. Saturated yellow appears
brighter than all the other colours for the
same intensity.

Designers should remember that a sig‑
nificant proportion of the population has
deficient colour vision (some 6% of males
and 0.4% of females, the difference being
due to the way the defective gene is inher‑
ited).This is caused by problems with pig‑
mentation in oneor more of the red, green,
and blue cone cells in the eye. While there
are a range of di fferent types of colour
deficiency, the most common is the inabil‑
i t y to distinguish between red and green.
This raises some questions about the
design of traffic l ights (some colour-defi‑
cient drivers have to re ly on the posit ion,
rather than the colour, of the lights). Some
individuals m a y not be able to dis t inguish
one or more pr imary colours from grey; i t
is therefore unwise to pu t a p r i m a r y
colour on a dark background. A l l ow ing
users to customise colours goes some way
to al lev iat ing this problem.

Other forms o f v i s ion defect are also
common, as evidenced by the number of
people wear ing glasses. Something that is
easily visible on the programmer’s 17-inch
screen m a y be almost impossible to read
ona user’s LCD laptop screen. This prob‑
lem is further compounded by the fact
that eyesight deteriorates w i t h age and
programmers tend to be younger,on aver‑
age, than users. There also seems to be a
tendency to use ever-smaller fonts even
though screen sizes are increasing. Per‑

yellow

Figure 10- Colour combinations.

haps this is based on the assumption that
large fonts make things look childish and
unsophisticated, so small fonts must look
professional. Ideally, the user should be

able to customise screen resolu‑
t ion and font sizes.

Meaning can sometimes be
conveyed wi th colour, for exam‑
ple a temperature scale may be
graded f rom blue (cold) to red
(hot) as this has obvious physi‑
cal paral lels. Howeve r, the

meaningof colour can bev e r y cul tural ly
dependent. For example, red is often used
to i m p l y danger in the west, but this does
not necessarily c a r r y over into other cul‑
tures. The relative commonness of defec‑
tive colour vision and the limited abi l i ty
o f users to attach mean ing to colour
means that it should be used as an addi‑
tional cue, and should not be relied on as
the p r i m a r y means o f convey ing infor ‑
mation. Furthermore,colour won’t bevis‑
ible on a monochrome display ( n o w
relatively r a r e ) or amonochrome pr in ter
(still very common).

Strengths and weaknesses
Humans are good at recognising patterns,
mak ing creative decisions, and fi l te r ing
hugeamounts of information. Humans are
no t so good at arithmetic, juggl ing lots of
th ings a t once, and c o m m i t t i n g them t o
long- te rm m e m o r y. Computers a re the
opposite. A good interface design should
reflect the respective strengths and weak‑
nesses of human and computer. Just as a
well crafted graphical user interface w i l l
min imise the amount of machine
resources required to run i t , the interface
should also minimise the amount of brain
resources requ i red to use i t , l eav ing as
much bra in capaci ty as possible for the
user to solve their actual problem. i |

Andrew Brice isasoftware engineer with
an interest in user interfacedesign and a
brain of limitedcapacity. He worksfor
QuantiSci, a scientificand engineering
consultancy, andcan becontactedat
andy.brice@virgin.net.
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Creating data. Do it by destructively edit ing something tha t already exists or by creating a

n e w object? Robert Ennals discusses uniqueness typing, a system to save y o u having to

make this decision and which makes programming safer.

reating new objects is slow, especially if the object is allocated on
the heap rather than on the stack. Even when objects are created

on the stack or from an optimised memory pool, it is avery expensive
thing to do. The object mustbe initialisedand at least some code must
beexecuted to allocate the memory. There is alsoa l imi t to how much
we can allocate before we run out of storage. Even before we run out
of storage, we can r u n o u t of physical m e m o r y and force the system
to perform slow paging. Even small increases in memory usage can
cause major slowdowns if they force the work ing set of a loop to no
longer fit in a cache. As a result of these issues, we want to allocate as
few objects as possible during ou r programs.

When we create an object we have a choice of two ways of creating
i t . Either wecan allocate new memory and initialise a newobject, or
we can change an exist ing object to t u r n it in to the new object. Take
for example a list. We might wish to havea new l ist that is the same
as an ex is t ing l i s t , but has one extra member. We might allocate mem‑
o r y for a new l is t , copy the old list into the memory, and add the extra
i tem, or we might just add an item to the old l ist and declare that this
is o u r new list.

I f we create the new object by edit ing an exist ing object, this is
going to bea far more efficient way than creating it from scratch. The
only drawback is that wehave invalidatedthe object that weedited to
create the new one. Any th ing that previously referred to the old wi l l
now refer to the new. Some statements made about the old object wi l l
no longer be true.

i u n e 1 9 9 8

sum = 0
f o r ( i n t  i
{

sum + = a [ i ]

i < a . l e n g t h ;

sum
sumb =
f o r ( i n t  i
{

sumb = sum + a [ i ]
sum + = a [ i ]

i < a . l e n g t h ;

L is t ing 1.2 - Loop iterat ion (2).

sum
sumb

f o r ( i n t i i < a . l e n g t h ;
{

sumb
sum

i + + )

i + + )

i + + )

L is t ing 1.3- Dist inguishing object contexts.
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C R E A T I V E A L L O C A T I O N T E C H N I Q U E S

If we are to destroy an existingobject in order to create a new one,
then it is essential that there are no external references to the object
that is be ing destroyed. We need to be sure that nothing w i l l attempt
to use this object in future and be broken by the fact that we have
destroyed the old object by turning it into the new one. Objects to
which there are no external references, and thus which w i l l not be
used in future, are known as unique objects.

The two reasons for assignment
In general, there are two reasons why one might per form an assign‑
ment in an imperative language. The first is that due to the progress
of time in an interactive system,the value of the object beingassigned
to should now bedifferent in order to beconsistent w i th its definition.
Forexample, wemight haveavariable that containedthe current hor‑
izontalposition of the mouse pointer. As time progresses, the correct
value of the variable according to its definition changes and so it is
updated to keep it consistent w i th this definition.

The second reason to assign to an object is to tu rn it into a differ‑
ent object. The new value of the object is inconsistent wi th the previ‑
ous definition of the object. We essentially have a n e w object being
created that takes on the name and physical storage of the old object.
In such cases, the only reason for assigning to an exist ing object
rather than construct inga new object with the new value is efficiency.

In one sense, the first is a special case of the second. The value of
the position of the mousepointer at timeX is a different object to the
value of the mouse pointer at time Y. They are two different objects
that happen to inhabit the same storage. Replacingthe oldvalue wi th
the new value only works if nothing continues to use the old value.

Intermediate objects
There are m a n y examples of short-lived unique objects that can be
optimised away to great advantage. Take, for example, the fol lowing
assignment:
x  =  a t + ( b * c )
Here one would expect the compiler to create t w o intermediate
objects. It would mu l t ip l y b andc to get an intermediate object, then
add th is to a to create another intermediate object, which it then
copies to x. If x,a, and c are integers then there is l i t t le problem here
as any good compiler w i l l keep the intermediate values in registers
and slowdown wil l be minimal. However, if the variables are some‑
th ing more complex, such as extra large integers taking up several
machine words, or large objects, then the overhead of allocating and
ini t ia l is ing temporary objects is l ikely to become significant.

However, we can observe that we are assigning to x, thus the pre‑
vious contents of x are unique: we can use the storage allocated to x
as the location for o u r temporary results. We can mult ip ly b by c and
store the result in x, then adda to this and store the result in x. The
old value of the content of x is unique, and so can be replaced. Once
b * c hasbeenadded to a it is unique and canbe destructively updated.
Consider a more complicated example:
x  =  ( a * b ) + ( c * d )
Here we cannot use x as the temporary location for a l l work. If none
of the input variables are unique then we wi l l have to allocate at least
one temporary. However, if one of the input variables is unique then
we can destructively update it to contain the result of one of the mul‑
t ipl ications and use the storageoccupied by x to hold the other inter‑
mediate results.

Observe that doingsuch uniqueness analysis by handand wr i t i ng
destructively updatingcode wil l result in programs that arevery hard
to understand.Asa result, it is better to leavesuch work to a compiler.
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If one does do these optimisations by hand, then onemust be careful
to annotate code to show what assumptions are being made about the
uniqueness of variables.

Loops
The decision to create a new objectby editingan existingobject is one
that we make very frequently, often not realising i t . One of the most
frequentexamples is that of loop iteration.

Consider the code in L is t ing1.1.Every time we go through the loop,
we change the contents of the variable sum. What we are essentially
doing is defining the sum of the elements up to i , in terms of the sum
of the elements before, and storing that in the place where we previ‑
ously hadthe sum of the elements before.Weare creatinga completely
new objectand storing it where we hada different object before. We
are only able to do this because the oldversion of sum is unique. There
are no references to i t . After the newversion of s u m has been created,
no th ing attempts to look at the old.

If the old version of s u m was not unique, then assigningto it would
cause problems. Consider L i s t i ng 1.2. Here we are t r y i ng to sum the
contents of a in to two different variables. The definit ion of sumb
intended to refer to the old version of sum, to cause it always to have
the samevalue as the new version of sum. The old version of s u m is
thus not unique and should not be destructively updated unti l sumb
has finished with it.Notethat if the linethat assigns to s u m is swapped
wi th the l ine that assigns to sumb then it w i l l stil l compile but we wi l l

/ / c l a s s f o r s i n g l y l i n k e d l i s t s c l a s s L i s t
{

O b j e c t  h e a d ;
/ / v a l u e f o r t h e h e a d o f t h e l i s t

L i s t  t a i l ;
/ / t h e r e s t o f t h e l i s t

}

c l a s s  L i s t To o l s
{

L i s t c o n s ( O b j e c t h e a d , L i s t t a i l )
{

L i s t n o d e
n o d e . h e a d
n o d e . t a i l

}

L i s t  b )

i f  ( a = = n u l l )
‘é

r e t u r n  b
y e l s e {

r e t u r n c o n s ( a . h e a d , A p p e n d ( a . t a i l , b )

L is t ing 2- Appending for non-unique lists.

31



Make application development easier
with EasyER. Affordable, Easy to use, Powerful, Scalable. Supports
database design using Entity Relationship Designs. Rapidly deals
with tables, columns, indexes, primary and foreign keys,

cardinality, re ferent ia l integri ty,
const ra in ts , stored procedures and
more. Supports database schema
generation and reverse-eng ineer ing of a
huge range of popular desktop and
client/server databases. All for £425.

EasyER Pro ‐ with VB Delphi and PowerBuilder
Extensions - £625

‐ Now you can write
once and output all leading industry-standard
Help formats. RoboHELP Office guides you
through the e n t i r e process of creating
professional online Help and informat ion
systems fo r Windows 3.1, 9 5 , and N T,
Windows CE, WebHelp, web sites, as well as
the new Windows 98/NT 5 format called
M i c r o s o f t H T M L Help , and p r i n t e d
documentation. Receive RoboHelp HTML
edition and r e s i z e tool for free. Limited time
only. Hurry! £418 ...call for upgrades.

Just released, Pervasive.SQL v7.0 now combines
both Btrieve and Scalable SQL in one exciting
product. Delivers the transaction speed of Btrieve,
together with the sophisticated relational query
capability of Scalable SQL. Linked by a single
common microkernel in one package. Available

%, for the Windows NT or Netware platforms with
pervasle~~ client support for all flavours of Windows and

Netware, OS/2 and DOS. From £615

4 i n  1 !
dbComplete 1.5 (32 bit);Better database apps
with greater functionality, in less time. Formula
One 5.0 (32 b i t ) . For database access, reporting,
& constructing. First Impression 5.0 (32 bit).
More than 3 5 u n i q u e chart types; 2&3
dimensional options, Chart Wizard and Chart
Designer. VisualSpeller 2.1 (16/32 bit) Seamless
spell checking in reusable component form.
All four for only £235

~ Accelerate
your project developments with this collection of 8 powerful ActiveX

Controls. Create the look of Microsoft Grouplists
and Listbox, offers the look of MS Office toolbars
and Progress bar, trap and receive messages with
the MSg Hook, use Splitters to create multi-panes,
automatically enable/disable contained controls
with the Checkframe and make animated icons with
the InTray. Use these controls in their OCX form or
add asVB source code directly to your application.
Active Toolbox only £95, Professional version with
source code £139

Programmer's Editor

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

S y s t e m Sc ience News !

PLEASE CALL TO CHECK @VISA. ACCESS, & MAST! PHONE ORDERS

w w w .
1DACCEPT

|ea
@ |‑
5

[°]=
4
5
3
g
Ww
4) | @PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR IS NOT LISTED 1.FOR OUR COMPREHENSIVE CATALOGUE @ PRICES ARE
Q EXCLUSIVE OFVAT @SHIPPING TOMAINLAND UK 0. SAMEDAY DELIVERY AT COST @PRICES ARE SUBJECT TOCHANGE

t e m s c

‐ Access data
from virtually any data source, design
informative reports quickly and easily, perform
powerful data analysis, produce presentation‑
quality reports; ‐ Including Subreports, Multiple
Detail & Conditional. New features in Version 6
include; Enhanced Runtime Preview Window
(RPW) features, N e w A u t o m a t i o n Server
Support, User-Defined Functions in MS Visual
Basic, Report from Application Data and support
for Apex True DBGrid 5.0. Professional upgrade
for only £165



T E C H N I Q U E S C R E A T I V E A L L O C A T I O N

get different behaviour. It is always a bad sign if changing the order
of statements producesa valid, but logically different program.

List ing 1.3 gives a clearer picture of what is going on here. Imper‑
ative loop constructs are very confusing as the naming system does
not dist inguish between the object context of the previous iteration
and the object context of the current iteration. Objects in these con‑
texts are logically different objects that happento inhabit the same
storage location. When names of intendedobjects are explicit ly qual‑
ified then it becomes mucheasier to spot destructive assignmentsto
non-unique objects. This version neednot be any less efficient as the
compiler can spot that s u m and sumb can be destructively updated.

Uniqueness typing
Humans are not very good at deciding whether or not it is safe to
destructively update objects. Often it is easy to miss a reference to an
object, or the uniquenessof an object depends on the cal l ingfunctions
or the functions called. As a result, it is much easier if the language
can do uniqueness checking for us.

The functional language Clean introduces a concept calledUnique‑
ness Typ ing that makes attempts to assign to non-unique objects
impossible. The uniqueness of an object becomes part of its type. By
m a k i n g uniqueness part of the type system, Clean makes l i fe much
easier fo r the programmer.( In fo rmat ion on Clean can be found at
http://www.cs.kun.nl/~clean. Severaldocuments are available for
download, asare several free compilers.)

Clean is a pure functional language. Semantically, one does not
change the value of something, insteadone creates a new object based
ona previous object wi th some change made, stored in the same stor‑
age. Although the new object is stored in the same storage as the old
one, it is given a new name to make it clear that we have a logically
different object. Onedoes not need to w o r r y about whether or not
destructive updates are safe as the compiler proves that objects are
unique before destructively updating them.

An argument to a function is unique i f , at the time the function is
called, there are no external referencesto it . In order for this to be the
case, the object must satisfy two conditions. It must have entered the
parent function asa unique object and it must not begivenasa ref‑
erence to any other child functions by the parent function. In order
to satisfy the first condition of havingentered the parent function as
unique, the object must either have been created by the parent func‑
tion, or have beenpassed to the parent function asa unique object. In
order to satisfy the second requirement, the argument mus t not be
passedto any of the other functions calledby the parent function, and
must not bepassed out aspart of the return valueof the function.

Uniqueness polymorphism
When programming, it is helpful to make our code asgeneralaspos‑
sible. Wewould l iketo beable to write functions that operatedon both
unique and non-unique arguments andperformeddestructive updat‑
i n g when arguments were unique. The programmer should no t have
to know how the storage allocated to an object is be ing reused.

Consider the example o f a l i s t append function. Programmers
should not have to rewrite their code depending on whether the lists
be ing appended are unique or not. They should be able to write just
one function that logically appended the lists,and leave any destruc‑
tive updat ing to an optimiser.

More to the point, a programmer should not be allowed to write
different code for handl ing unique and non-unique objects as that
would allow them to create code that did different things. As it is not
immediately apparentf rom look ing at call ing code which version of
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the called code is involved, any logical differences between imple‑
mentations for unique and non-unique arguments would cause bugs
that would be very hard to trace. One would have to prove functions
for a l l possibilities of uniqueness.By forcing a programmer to write
one logical definition of a function for unique and non-unique argu‑
ments, we make proving code much easier.

It is possible for an optimiser to take a function that logically does
notdestructively update itsarguments andproducedestructivelyupdat‑
i n g code when arguments are unique. Define unique and non unique
versions of basefunctions andthen decide what should usethe storage
of what, makingsure thatonly uniqueobjects aredestructively updated.

At the simplest level, consider assignment:
x = y
If y is unique, x can reuse the space taken up previously by y. How‑
ever, y is not the only object that x can use the storage of. If I had
another object z that was unique, then x could use the storage of z,
even though x is not defined in terms of z. While the use of y by the
assignment is easy to do simply by overloading assignment, the use
of z, which is not an argument, cannot bedone simply by overloading
and requires work by the optimiser.

Optimisat ion
An optimiser can per fo rm some quite powerful uniqueness optimi‑
sations going beyond those provided by uniqueness typ ing . Lets
return to the previous example of l is t appending. The programmer
might have writ ten a simple definition of l ist appendingto work on
non-unique lists, l ike that given in Lis t ing2.

Lists are considered here to besingle directional. Eachnodehasa
pointer to the next node and some data. One can create a new l ist by
using the c o n s function to create a node that is a copy of the firs t
argument and that points to the second argument. The second argu‑
ment to c o n s is not copied as it is not changed.

v o i d B l a ( )
{

T h i n g y x = new T h i n g y ( s t u f f )
wobble ( x )
r e t u r n myFunc ( x )

i

T h i n g y n i c e X

i f  ( c o n d i t i o n )
{

( 7 / 1 3 1 1 keep: t h a t
n i c e X  =  x

L i s t i n g 3 -A n object may o r m a y not b e unique a t compile t ime.
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If the list a is not unique then the c o n s of a. head to the append of
the rest of the list wi l l cause a new node to be allocated. However, if
the list a is unique, the cons of a .h e a d to the appendof the rest of the
list need not require the creating of a new node as it can insteadedit
asoas t o cause a . t a i l t o point t o the result o f A p p e n d .

Up until the last element of the list a,al lnodesare thus set to point
to the same next node that they did before.These destructive updates
can thus be optimised away completely.

If list a is unique then the function wi l l simply walk the first list
unt i l it reaches the last element of the first l ist , at which point it w i l l
destructively update it to point to the first node of l ist b. Noth ingwi l l
have been copied.

Dynamic uniqueness decisions
We have been ta lk ing about static uniqueness typing. However,
uniqueness typing can also beapplied dynamically.

Sometimes one doesn’t know whether or not an object w i l l be
unique at compile time. It may or may not be referenced elsewhere.
Consider Listing3. If the condition is true then x wi l l not beunique in
m y F u n c , but if the condition is false then x wi l l beunique in m y F u n c . A
static type inferencing system cannot tell us whether x is unique.

v o i d b l a { B l o b x = c r e a t e S o m e t h i n g ( )
B l i p y = w o b b l e ( x )

x.Release() // xref c o u n t now 0

Listing 4.1- Reference counting (1).

BOOCH U M L [DEF3 iy . c i g e rtse case J

The funct ion m y F u n c can do one of three things. F i r s t , i t can
assume that x is always non-unique and lose out when it is unique.
Second, it can require the implementation of the caller function to
call different code dependingon whether or n o t x is unique. Final ly,
i t can check whetherx i s unique itself a t r u n t i m e , for example, b y
checking uniqueness data stored in x. Which it does can bedecided
by the optimiser, and because the same logical code is used whether
x is un ique or not, it does no t affect the logical behaviour of the
program.

Being able to dynamically switch between destructive and non‑
destructive updates can be very useful. Consider the case of a video
stream. A sequenceof pictures is generatedtoshowanimation. Usually,
when generating a new frame, the previous frame wil l be unique and
canbedestructively updatedto createthe newone. However,sometimes
an application might attempt to grab a freeze frame snapshot of the
video stream by takinga referenceto the current frame.If there is a ref‑
erence to the current frame,then it is no longer unique and the next
frame must not be generated by destructively updating it.

Of course, one solution to this problem would be for the grabbing
program to copy the current frame, but this is very unsafe. If the cre‑
ator of the frames thinks that the old frame is unique, they may bepart
way through destructively updating the cur ren t frame when the grab‑
bertries to copy i t ,and the grabber may endup with a corrupted image.

Consider the example of a database that is v e r y large and is
updated rarely. Clearly taking a snapshot by copying in this case
would be high ly impractical. Instead, the systemneeds to avoid
destructively updating records that are n o t unique, checking their
uniqueness at runtime.
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C R E A T I V E  A L L O C A T I O N

Most of the t ime, dynamic uniqueness typing wi l l not give perfor‑
mance benefits, but sometimes it can b r i ng very large performance
benefits. Deciding when to apply it is hard for an optimiser to decide
at static compile t ime and is best decided either by the programmer
or by a dynamic optimiser.

An object is unique if there are no external references to it and thus
no other objects that could notice when it gets destructively updated.
Unfortunately, conventional reference counting, such as that used by
C O M , cannot be used to tell us whether an object is unique.

Consider the code in L is t i ng 4.1. We create an object x wi th the
function c r e a t e S o m e t h i
does no t keep any references to x anywhere and so the reference count
on x is 1.Although w o b b 1 e is called twice,once to create y from x and
once to create z fromx, in both cases the reference count of x is 1.

The funct ion e has no way to dist inguish between thex it
was passed the first t ime and the x it was passed the second time.
However, the first time it is called x is not unique and the second time
it is called x is unique.

n g . I t i s assumed that c r e a t e S o m e t h i n g

v o i d b l a { B l o b x = createSomething() ; x . A d d R e f ()
/ / n o n u n i q u e B l i p y = w o b b l e ( x ) x . R e l e a s e ( )
/ /  u n i q u e

B l i p z = w o b b l e ( x ) ;
x . R e l e a s e ( )
}

r e f c o u n t now 0

Listing 4.2 - Reference counting (2).
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i n s u r a n c e

Weneed to providewobble wi th a way of being able to tell the dif‑
ference between an object that only has a reference count in order
to stop the object disappearing before the function call, and an object
that has a reference coun t because it is actually being used some‑
where else.

One way to do this is to say that an object is u n i q u e if it has only
one reference count and non-unique if it has more (see L is t ing 4.2). If
an object has a referencec o u n t of zero then it w i l l have been destroyed
and we won't be able to look at it to determine that it has sucha ref‑
erence count.

In order to use this approach one mus t use additional AddRe f and
R e l e a s e Calls to indicate whether an object is to be used later. Doing
this producedcode that does what is required but that is very difficult
to understand,highlightingagain the fact that uniqueness type infer‑
ence is best left to the compiler. Note that even if this approach was
suitable, it should not be used in exist ing systems, such as COM, that
attach different meanings to references,especially as interprocess
proxies wi l l usually hide reference counts greater than one from the
object ( s o as to avoid unnecessary RPC calls).

To re-emphasise, destructive updates are very usefu l , but one
needs to make sure that one does no t destroy an object that is sti l l
needed. This is very difficult to doand is best left to a dedicated opti‑
miser that knows what it is doing.

Robert Ennalscan bereached by emailat theforwarding address
ennals@acm.org. He can also be reached by post at 19Belgrade Road,
Hampton, Middx , TW12 2AZ.
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A hands-off approach to channels
It needn't take a lot of work to keep web channels up to date. Nei l Hewi t t shows how

channels c a n do it themselves.
hatever happened to push technology? Tw o years ago, push
was going to revolutionise the Internet. Peoplewould have

active desktops ( o r should that be Active Desktops™?), s t reaming
newsfeeds, and countless special-interest channels of information at
their fingertips. You’d have to have been l i v i n g in a cave for the last
two years to be unaware that this has not come to pass. One reason
was probably that the two mainplayers in this revolution‐ Microsoft
and Netscape- were unable to agree on a standard for these channels,
just as they were unable to agree on a standard for Dynamic HTML,
browser extensions, or indeed anyth ing at all. Another was that no
W3C recommendation for channels was forthcoming in time. The sit‑
uation was confused further by companies l ike BackWeb and Point‑
Cast and their proprietary solutions.

And so it came to pass that when Netscape Netcaster and IE 4.0
finally saw the l ight of day, many people had lost interest in push tech‑
nology,particularly Webmasters, who were loathe to spendthe time cre‑
a t i n g and updat ing one set of channel information, let alone two
separate sets for IE and Netscape users. Which is a shame, because
channels are actually remarkably simple to do, w i tha li t t le ingenuity.

Enter CDF
In this article, I wil l be dealingonly with IE 4.0-style Active Channels.
I ’ m sure it ’s possible to apply the techniques I describe here to
Marimba-format channels, but I’ve never tried. If anyone out there
successfully manages i t , I’dbe interested to hear f rom them.

Microsoft Active Channels are implemented in CDF- the Channel
Definit ion Format ‐ which is an implementation of the Extensible
Markup Language (XML). For more information on XML, I recom‑
mendyou see Adrian Orlowski’s article in the June 1997 issueof EXE.
CDF is actual ly a very simple markup language akin to HTML.

CDF files are organised intochannels andsubchannels.Eachchan‑
nel is a top-level heading that wi l l appear in the channel browser bar
in IE4, while the subchannels - which can benested as deeply asyou
require ‐ appear only when their parent channel is selected. Here’s a
snippet of CDF that defines a very simple channel:
<CHANNEL H R E F = " h t t p : / / w w w. w i b b l e . c o . u k / c h a n n e l . h t m l "

B A S E = " h t t p : / / w w w. w i b b l e . c o . u k / "  >
< T I T L E > T h e W i b b l e C h a n n e l < / T I T L E >
< I T E M HREF="ht tp : / /www.wibble.co.uk/wobble.html" >

<TITLE>Wibb le  Wobb le< /T ITLE>
<ABSTRACT>Not so much W i b b l e , m o r e Wobble</ABSTRACT>

< / I T E M >

</CHANNEL>

EachCHANNELhasa TITLE attribute,which is thedescriptive text that
appears in the channelbrowser,andcanbegivenan ABSTRACT attribute,
which appears in a tooltip when the mouse is heldover the T I T L E . The
I T E Mtagdenotes a specific entry within the channel, andtakes the same
attributes.The BASEattribute in the CHANNEL tag is neededeven if al l the
HREFs are given in full URL form, and it should specify the directory
where thefilesfor that particularchannelarestored.Eachchannel, sub‑
channel, or itemmay have its own BaSE if required. Wecan amend this
code to demonstrate a nestedsub-channel, like this:

E X E j u n e 1 9 9 8

B A S E = " h t t p : / / w w w. w i b b l e . c o . u k / " >
<TITLE>The W i b b l e C h a n n e l < / T I T L E >
<CHANNEL H R E F = " h t t p : / / w w w. w i b b l e . c o . u k / w o b b l e . h t m 1 "

B A S E = " h t t p :  / / w w w . w i b b l e . c o . u k / " >
<TITLE>Wibb le  Wobb le< /T ITLE>
<ABSTRACT>Not so m u c h W i b b l e , m o r e Wobble</ABSTRACT>
< I T E M H R E F = " h t t p : / / w w w . w i b b l e . c o . u k /

w i b b l e w o b b l e . h t m l " P R E C A C H E = " n o " >

<TITLE>Wobble W i b b l e < / T I T L E >
< A B S T R A C T > E v e n m o r e Wobble</ABSTRACT>

</ ITEM>
</CHANNEL>
</CHANNEL>

As y o u can see, the basic principles of CDF are very similar to
HTML, although rather than marked-uptext the CDF serves asa guide
to the contents of the Web site. If you havea relatively static site - that
is, one that rare ly changes, or keeps the same structure and page
names even if the actual content of the pages changes - then it’s very
easy to publisha CDF for your site, because it never needs to berewrit‑
ten. However, if l ike the major i ty of sites your content changes often,
adding new pages or replacing existing content wi th different files,
then main ta in ing the CDF becomes a major headache.

Our solution at EXE OnLine sprang natura l l y f r om the basic
design of the site. Most of ou r pages are simply templates, written as
Active Server Pages. The ASP code then refers to a database to know
what content to place on the page. This makes maintenancea great
deal easier because only the contents of the database need to be
changed, and this canbedone simply with administrative ASPpages
from our office or off-site on any computer with Internet access and
a Web browser ( inc lud ingmy handheldWindows CE machine). I won‑
dered whether this principle could beextended to channels, and asit
turned out it can, by implementinga slightly devious trick.

Enter the devious tr ick
My first thought was to use an ASP script to write the CDF file when
the site content changes. This is re lat ive ly easy because ASP
exposes the S c r i p t i n g . F i l e S y s t e mobject, which gives you access
to the local filesystem. On closer inspection, this idea doesn’t work
v e r y well, because someth ing has to t r igger the execution of the
ASP scr ipt , which is easier said than done. Also, because ASP must
be executed in the context of a browser request, it would require a
browser session to be runn ing on the serverat a l l t imes, which has
scary implications for security. Actually, it should bepossible to do
this with the Windows Scr ipt ing Host, but at the time I didn’t con‑
sider th is and I went for a more unorthodox approach.
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The ideal solution is to make a
CDFfile work likean ASPpage,with
embeddedserver-side script. As any‑

one who has used Internet InformationServer knows, ASP code can
only beembedded in pages with an .a s p extension,andIE 4.0 will not
accept any file without the extension .c d f asachanneldefinitionfile.
The ASP interpreter DLL,however, is actually an ISAPIfilter like any
other,andassuchcan beassociatedwithasmany file types as the Web‑
master likes. In IIS4.0, this trick is managed by altering the ‘applica‑
tion settings’ for the Web directory in question,and duplicating the
ISAPIassociationfor .a s p files with an association for .cdéf files. As
an aside, it’s also possible to pass al l HTML files through the ASP
interpreter in this way, which is useful if for some reason you don’t
want people to know you use ASP.

Oncethis hasbeendone,any CDFfile you create on your Web server
will be preprocessed by the ASP interpreter when the user’s browser
callsfor i t ,and you are nowfree to embed ASP code intoyour CDFfiles.
<CHANNEL H R E F = " h t t p : / / w w w . w i b b l e . c o . u k / c h a n n e l . h t m l "

B A S E = " h t t p : / / w w w . w i b b l e . c o . u k / "  >
<T ITLE>The W i b b l e Channe l f o r <%= d a t e %></TITLE>
<ITEM H R E F = " h t t p : / / w w w . w i b b l e . c o . u k / w o b b l e . h t m l "

PRECACHE="no">
<TITLE><%= weekdayname ( w e e k d a y ( d a t e ) ) %>

‘ s  Wobb le< /T ITLE>
<ABSTRACT>Not so much W i b b l e , mo re Wobble</ABSTRACT>

</ITEM>
</CHANNEL>

This code puts today’s date into the CHANNEL title, and the day
name into the r T E Mtitle. Hardly very useful,but it serves to illustrate
the principlethat a single CDFfile can now produceany combination
of channel information you require.

As I mentioned earlier, at EXE OnLine a l l our content is stored in
a database and fetched by the template pages as the user calls them.
Wecan use exactly the same tables to populate our CDF file, so that
eachuser requestingthe CDF getsa snapshot of the siteas it is at that
precise moment.

List ing1isa simplified versionof theEXEOnLineCDFfile that con‑
tains details of the most recent ten news stories on the site (someof the
codehasbeenchanged to avoidcompromisingoursecurity). The struc‑
ture of the file is quite basic; there is one main channel containing up
to ten items.TheASPcodereliesheavilyon principles introduced in my
March 1998article on user registration and authentication, so I would
adviseyou to referto this if you’reunfamiliarwith anythingthat is not
directly explained here.

The expression < I t e m H R E F = " / r e d i r . a s p ? p a g e = / n e w s /
news.asp?page=<%= n e w s ( " N e w s F i l e N a m e " ) %>"> builds the cor‑
rect l ink for the news story in question. The T I T L E attribute is set to
the headline of the news story, and the ABSTRACT to the subheading.
The code i f d a t e d i f f ( " d " , n e w s ( " N e w s D a t e " ) , d a t e ) > 0 checks
that the news story or article has already appeared on the site before
adding it to the channel, because in our system we often add content
to the Web site several days before it actually goes live.

It’s important to set the SCHEDULE information for your CDFfile
if your content is regularly updated. For users who choose to sub‑
scribe to the channel, th is specifies the interval after which the
browser wi l l check for updates to the file. If you leavethis out, the
browserw i l l continue to use the same cached copy of the CDF unt i l
the user manually refreshes i t , which defeats the object of the exer‑
cise. The I N T E RVA LT I M E attribute can b e specified i n minutes,
hours, or days.
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<& s e t db=server.createobject ("adodb.connection")
d b . o p e n ( " Yo u r D S N " )

>
<?XML Vers ion="1 .0 " Encod ing=" i so -8859-1" ?>
<Channel HREF="http: / / w w w. e x e . c o . u k / r e d i r . a s p ? p a g e = h o m e . a s p "

BASE="http: //www.exe.co.uk/">
<Ti t le>The EXE OnLine Channe l< /Ti t l e>
<Abs t rac t>The U K ' s p rem ie r so f tware development

magazine on t h e World Wide Web</Abstract>
< L o g o HREF=" / images / channe l l . g i f * STYLE="IMAGE-WIDE" />
< L o g o H R E F = " / i m a g e s / c h a n n e l 2 . g i f " STYLE="IMAGE" / >
< L o g o HREF=" / images /channe l3 .g i f * STYLE="ICON" />

<SCHEDULE>
<INTERVALTIME HOUR="1"/>
</SCHEDULE>

<Channel
HREF="http:/ /www.exe.co.uk/ redi r.asp?page=/news.asp">

<Title>News ( To p 1 0 ) < / T i t l e >
<Abs t rac t>The l a t e s t news from t h e so f tware development

world</Abstract>

s e t news=db.execute
( " S E L E C T * FROM EXENews ORDER B Y NewsDate D E S C " )

count=1
w h i l e n o t news.EOF and count<11

i f d a t e d i f f ( " d * , n e w s ( * N e w s D a t e " ) , d a t e ) > 0 then

count=count+1
e n d  i f

news .movenext.
wend
news . c l o s e

%>

</Channe l>
</Channel>
<t% db .c l ose %>

Lis t ing 1-A simple ASP-coded CDF file.

The other tag necessary for a simple channel likethis is L o c o .This
specifies the logo graphics that IE 4.0 w i l l place on the channel bar
and which you will want to customise for your site. You wi l l needat
least three of these; one fo r the desktop Channel Bar
(STYLE="IMAGE”, 80x32 pixels), one for the browser Channel Bar
(STYLE="IMAGE-WIDE”, 194x32pixels),andone to appearasan icon
beforeeachof the items in the channel listing(STYLE="ICON”, 16x16
pixels). You can have different icons for each itemand sub-channel if
you wish by placing a L o c o tag in each one. These graphics wi l l be
loaded and cached when the CDF file is refreshed so i t ’s important
that the file size is kept down.

Enter your own ideas
The simple trick of making CDF files into ASP pages makes it pos‑
sible to do some v e r y interest ing things w i th channels, much of
which I haven't mentioned heresofar. For instance,each user could
see h is or her o w n personalised channel, or a different channel
according to location.

I plan to cover the topic of database-driven content in more detail
soon,butfor now,I'dbedelighted to hearfrom anyonewho uses,or wants
to use,anyof the techniques I havedescribed in my articles sofar in their
own work. You can mailmeasneilh@dotexe.demon.co.uk. a
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|
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CodeRush 3.01
The ultimate Delphi fashion accessory?

egular readers wi l l know that I ’mmore thana l i t‑
t le keen on the Delph i development system. The

reasons for this are many and varied, including the
speed of the compiler, the clean Object Pascal lan‑
guage, and so forth. One of the things I most l ike
about Delphi is Borland’s so-called Open-Tools API
which allows independent developers to load the i r
own packages into the IDE,thereby supplementing the
functionality of the development environment.
Such an idea isn’t new of course; Visual Basic and

Borland’sC++ 5.x development system are examples of
other programminglanguageswhich allowthe IDE to

be extended.What makesDelphidifferent is the extent to which you
can customise the IDE, even in ways that were not originally fore‑
seen by Borland.

What’s the reason for this?Well, youmay remembermy review of
BorlandC++ Builder3.0 acouple ofmonthsago. In that review I men‑
tioned the underlying.technology behind Delphi’s packages, and
explained that the application-package interface is different to a tra‑
ditional application-DLL interface.Unlike an ordinary DLL, variables
can bemanipulatedacross the packageinterface.No tonly can the IDE
access variables in the packagebut ‐-more importantly - the package
has direct access to variables andcertain routineswithin the IDE.In
other words, there are many more opportunities for clever hackery
thanwould be the case if IDEadd-ons were simple DLLs.

CodeRush, son of Raptor...
CodeRush,formerly code-namedRaptor, is theultimateexpression(at
least, so far ) of just what canbe done to enhance the Delphi 3.0 IDE.
Created by Mark Mi l ler of Eagle Software, CodeRush is comprised of
a single large (approx. 1 MB ) package and a number of subsidiary
‘plug-in’ packages.ThemainCodeRushpackageprovidesa set of ser‑
vices (actually, a very r i ch API) to the subsidiary modules.When you
buy CodeRush, you caneither stay wi th the plug-ins that are supplied
or, if you’re feeling adventurous, you can write (and maybe even sell)
your ownplug-ins.TheCodeRushAPI is documented ina single large
Pascal file, source code for a number of sample plug-ins is provided,
and Eagle is working on a complete CodeRush SDK that w i l l provide
a number of other tools to help plug-in authors. Moreon this later.

With CodeRush installed into the Delphi IDE, you can load and
unload the various plug-in modules in the usual way. As standard,
CodeRush loads with the fo l lowing plug-ins: Bookmarks, Clipboard‑
History,FileManager,HotFilesandHotFolders, InterfaceDemo,Nav‑
igator, Opt ions Dialog, Search Files, Selection Block Markers,
Statistics, T i p of the Day,andTutorial.
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Dave Jewell reviews Eagle Software’s CodeRush, showing just what can be done

to enhance the Delphi 3.0 IDE for programming productivi ty.

In addition to the above, a number of other (mostlyfree, and some
wi th source) plug-ins are available from the Eagle Software website
at http://www.eagle-software.com.Plug-insare generally written with
a panel-based interface. In this case, they appear as par t of Delphi’s
CodeEditorwindow. Up to three panels canbeactiveat any one time,
andthese appear to the left and r igh t of the code editor proper, aswell
asbelow it. In addition, you canwrite plug-ins(suchasthe Navigator
-seebelow)which aren’tPanelbased; they simply addaset of buttons
to the code editor below the caption bar.

CodeRush in action
This might all sound a b i t overwhelming, and one’s ini t ia l impression
(uponfirst loadingCodeRush) is of a very cluttered interface.However,
the product has been designed to be highly customisable, and you can
swiftly eliminate the plug-ins and panels that you don’t want, specify
which plug-ins should appear where, andsoon.WithCodeRush loaded,
the right-click context menu in the code editor has been considerably
extended, and includes (amongother things) a Panels sub-menu. From
this sub-menu, there’s an en t ry ‘Maximize Code Window’, which
instantlyhidesanypanelsandmaximisesthe sizeof the codeeditorwork
area.Thismenuoption is alsoavailable through ahotkey‐ Ctrl-Shift-F5.

Furtherflexibi l i ty is provided through the ‘ShowTitleBars’ option
on the Panels sub-menu.With this option turned on, each panel dis‑
plays a vertical t i t le bar to the left of its contentarea. This title bar

Figure1-Here'sanexampleof what yourCodeEditor window wil l look
likewithCodeRush r u n n i n g .The extra paneonthe lef t is theCodeRush
File Manager, wi th the Hot List plug-in behind. Most of the toolbar
information below the caption bar belongs to CodeRush itself, with
the Navigator's area being highlighted in red for the sake of clarity.
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includesa vertical title for the panel, much like the title str ipe to the
left of the Windows 95Start menu.The realsignificance of this option
is the set of buttons that appearon the vertical t i t le bar.These buttons
allow you to instantly move a panel between each of the three possi‑
ble positions or ‐ best of a l l ‐ undock a panel from the Code Editor,
allowing it to float off as an independent window.

Remarkably,CodeRush wil l evenallow you to float off the Message
View p a r t of the Code Edi tor window. This rather surprised me
because,after all, the Message View area (wherethe compiler displays
hints, warnings, and errors) isn’t aCodeRush plug-in.

A plug- in roundup
What do a l l these plug-ins and things do for you? Well, let’s take the
Navigator plug-in as an init ial example.With Navigator installed,
you' l l see a row of buttons and combo boxes aspart of the Code Edi‑
tor window. If you look at Figure 1,I’vehighlighted the Navigator con‑
trols in red for the purposes of illustration.

As the name suggests, the main idea behind the Navigator plug-in
is to allow y o u easily to find y o u r way around inside large Delphi
source files wi th which you may be unfamiliar. The first combo box
is used to tell Navigator what Pascal class you want to browse - it ’s
filled wi th the names of all classes that Navigator can find in the cur‑
rent source file, and there’s a separate entry marked ‘Classless Meth‑
ods’ for any non object-orientated procedures or functions that are
detected. Havingset the contents of this combo box, you can then use
the second combo box to instantly movethe code editor window toa
particular methodof the given class.

Fromthis, youwi l lhaveinferred that NavigatorparsesPascalsource
code ‘onthe fly’ in order to buildupa listof classes andmethods.In fact,
the actual parser is located inside the main CodeRush module and is
accessible to plug-ins aspart of the CodeRush API. For example, there’s
a routine called G e t C l a s s e s that provides a plug-in wi th the names o f
all the classes defined for the current source file, another routine called
GetMethods that returns a l l the methodnames associated with a given
class,and soon. In addition, Navigatorhas three other buttonsthat can
beusedto load instantlyany unitwhich is referenced in the u s e s clause
of the current unit, to jump toa specific part of the current file (egstart
o fthe i n t e r f a c e part, the fi n a l i z a t i o n part,etc), and t ojump t o spe‑
cific parts of the current class declaration.

Revenge of File Manager
No, nothing to do wi th retro-style Windows 3.1 file managers ‐ hon‑
est! One of my favourite CodeRush plug-ins is the Fi le Manager.
Again, referr ing to Figure 1,you can see i t r u n n i n g in the left-hand
window pane, to the left of the normal editor display. The File Man‑
ager gives you very quick access to the most commonly neededsource
directories when programming in Delphi. These are generally the
VCL source directory, the Windows source directory, the runt ime
l ib rary System directory, and ( i f you’re into creating Delph i add-ins)
the Open Tools API directory. With File Manager running, y o u can
instantly change to one of these directories and display the available
files, al l with one button click.

File Manager supports the idea of favourite directories. When you
click the FavouriteDirectoriesbutton, you get a configurable popup l ist
of favourite directories,eachof which canhavean associatedalias name
and a custom filter. Thus, you might stipulate that one directory has a
filter o f * . p a s ;* . d p r while another has * . p a s ; * . i n c . From the File
Manager you can also ‘touch’ designated files, delete them, view and
change DOS attributes, and even fire up a DOS box with the directory
set to the file location. When double-clicking files in the File Manager,

E X E j u n e 1 9 9 8

CodeRushcalls the Windows API S h e 11 E x e c u t e routine
to ensure that what happens is what you’d expect to hap‑
pen if you were ‘launching’ a particular file from
the Windows Explorer.Thus, double-click a .HLP

file and Windows Help wi l l be invoked, double‑
click a . Doc file and Word wi l l start, and soon. The
exceptions to this are the file types that are specifi‑
cally understoodby Delphi,suchas .p a s files, which
are immediately loaded into the Code Editor. If you
double-click a .DPR (Delphi Project) file, CodeRush
wi l l mercifully attempt to loadthe designatedproject
without starting a new instance of the IDE. Compare
this wi th what happens from Windows Explorer.

Boost ing your product iv i ty
A big emphasis in CodeRush is the idea of boostingthe
developer’s productivity. This emphasis runs r igh t
through CodeRush and other products available from EagleSoftware.
For example, Eagle supplies aCDK (Control Development K i t ) which
automates much of the work necessary to create new components and
controls usingDelphi. It alsomakesanotherproductcalled reAct,which
automates the process of component testing. Back in CodeRush, there’s
a Statistics plug-in, which gives youa lot of information on how much
benefit you’ve derived from usingCodeRush. It w i l l tell you (for exam‑
ple)how many key-presses you havemadecompared to how many key‑
presses you would have made if CodeRush wasn’t installed! Based on
this ratio, it tells me that my productivity has beenboostedby 341.94%.
Of course, this is just unashamedmarketingpropaganda, which has to
be taken with a couple of sacks of salt. You can rest assured that once
TdinstalledCodeRush onmy systemandfigured out what each plug-in
did, the Statistics plug-in was the first to bite the dust.

Havingsaidthat, there’s plenty of reasonfor assertingthat CodeRush
does give you a significant productivity boost ‐ althoughnotnecessarily
one that youcanevaluate to two decimalplaces! Plug-ins aside, there’s a
lo t of productivity-boosting stuff built r i gh t into the core CodeRush
package. Forexample, t ry typing ‘ifa’ on a new line in the code editor.As
soon asyou h i t the space bar, it wil l suddenly expand out to:
i f  A s s i g n e d ( )  t h e n
CodeRush wil l position the insertion point between the parentheses
ready for you to indicate the name of the variable whose assignment

Figure 2 - T h i s is pa r t of CodeRush’s main options dialog. From the
‘But tons ’ page (shown here) you can decide what too lbar but tons
CodeRushwil l display, what internal command should be associated
with each button, and you can even edit the button glyphs directly
f rom CodeRush itself.
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C O D E R U S H 3 . 1 :

CodeRush Options

F r n O p t i o n s :  T F r a 0 p t i o n s ;

i m p l e m e n t a t i o n

Figure 3- Here's another p a g e f r o m the options dialog. In th i s case,
y o u c a n s e e s o m e of t h e numerous types of g l y p h t h a t c a n be
displayed in the code editor's ‘gut ter ’ area.

you’re checking. Alternatively, t r y typing ‘one’.This time, when you
h i t the space bar, CodeRush will display a popup listof possibleexcep‑
t ion types. Suppose you choose E R e a d E r r o r . CodeRush wil l expand
this out to:
o n  e :  E R e a d E r r o r  d o
b e g i n

S h o w M e s s a g e ( e . M e s s a g e ) ;

e n d ;
In both the above examples, h i t t i ng the space bar is the ‘trigger ’

which expands the template. If you find this inconvenient (maybe you
actually want to type the word ‘one’) it’s easy to change the trigger key‑
stroke to something other than a simple space character. CodeRush
comes with a large supply of template ‘macros’, some of which can be
quite sophisticated in termsof what getspasted intothe codeeditorwin‑
dow. According to the documentation, there are over 650 template defi‑
nitions shipped with CodeRush ‐ but needless to say, I haven’t counted
them all. Naturally,you can modify the templates, addnew ones, delete
ones that you don’t want to keep,and soon.

My only realwhinge here is that there’s no on-line documentation
at the pointwhere you needit.The Template Editor is completely devoid
of on-line helpand the Tutorialplug-inonly discusses templates in the
vaguest terms. Fortunately,the CodeRushmanual(I’vegota pre-release
version as an Adobe Acrobat file, but presumably it w i l l be supplied to
purchasers in printedform) goes intoa lotmoredetailhere. In fact, this
is a general criticism; although I think CodeRush is a great product, it
reallyfalls down in thisarea of on-line help.Muchof the time things are
reasonably intuitiveand youwon't missthe F1key,butfromtime to time
the user interface definitely needs clarification.

In parallelwith all these template commands, CodeRushprovides a
number of built-in commands. You can access these commands pro‑
grammatically froma plug-in,but you canalsoaddbuttons to the main
CodeRush toolbar, andassigndifferent commands to eachbutton,just
as(for example)you mightdo in an Office 97application suchasWord.
In fact, as withOffice97, CodeRushcontainsa built-in glyphbuttonedi‑
tor and ( i f you’re less artistically challenged than me!) you can dream
up your o w n icons for your favourite Delphi commands. In all, there
areclose to 200 different commands available.Many of them essentially
expose functionality that’s already presentwithin the IDEsuchasCom‑

p o n e n t I m p o r t A c t i v e x ( impor t a n ActiveX component), F i l e ‑
C l o s e A 11 (close current project and a n y open files), and s o forth.
However, therearemany commands that areuniqueto CodeRush,such
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a S P a n e l S h o w, M a r k e r D r o p , B o o k M a r k To g g l e , and
B u g N o t e N e x t .

Hmmm...so what’s al l this s tu f f about markers,
bookmarks, and bug-notes? Well, as you’re no
doubt aware, Delphi uses the ‘gutter ’ area of the
code editor window to display a small glyph for
a l ine that ( f o r example) corresponds to an
active breakpoint. CodeRush has greatly
extended this gutter usage (some m i g h t say,
over-extended i t ! ) by supporting m a n y more types
of glyph in the gutter area (see Figure3). EagleSoft‑
ware refers to these as ‘adornments’. By default, as
you enter text in to the code editor, you’ l l see small
blue ‘plus’ signs appear besideeach newline.Similarly,
any l ine that gets edited w i l l likewise display a distinc‑
tive glyph of i ts own. Ty p i n g Ctrl-Shift-N w i l l jump you .
to the next changed/added line, which is obviously
handy when alteringa large source file.

In addition to the above, CodeRush supports stack-based markers.
This is rather l ike leaving a t ra i l of footprints as you work your way
through your source file. As you make changes, you can ‘drop’ markers
at eachchange location, andthen work your way back in reverse order,
hence the stack metaphor. Stack based markers are persistent because
they get saved ina .BKMfile when you exit Delphi.Everytimeyou reload
a source file, CodeRush looks for a .8x™file with the same name.

Imentionedbookmarksandbug-notes.Manydifferent types of book‑
mark are available, of which the bug-note is but one example. Suppose,
for example, that you’ve identifieda bugin a particular routine,but you
haven'tyet tracked it downto aspecific statement.CodeRushallowsyou
to placea bugbookmarkalongsidea particularsourcecodeline,andyou
canassociateashortnotewi ththebookmark. In all, thereareelevendif‑
ferent types of bookmark includingoptimisation notes, caution notes,
memory leak notes, question notes, and so on. Once again, you might
think this is nothingmorethanrampant‘feature-itis’onthepart of Eagle
Software, but if you work in a team-based development environment,
such things are extremely useful. Because al l these bookmarks are per‑
sistent, and are stored in the same directory as the Pascal source, the
nextperson to openthe file wi l l see any bookmarks that you've added.

A final test imony
The list of goodies in CodeRush goes on and on. There’s a nice file‑
based search facil i ty, which can be used to search for specific key‑
words ( including regular expressions) in a l l files wi th a particular
directory specification. There’s a ‘smart Clipboard’ which allows you
to store up to nine different chunks of text, lockingparticular entries
sothat they’re not inadvertently overwritten.There’s a Hot Filesplug‑
in to store a l l y o u r favourite files in instant ly accessible folders.
There’s even a Ti p of the Day plug-in to give you a new CodeRush‑
related t i p every time y o u start the IDE.

But don’t let me giveyou the impression that CodeRush is perfect.
It’s acomplex product and not without a few roughedges. Although
the beta programme is now over, and CodeRush is available for pur‑
chase, Eaglewouldbethe first to admit that the product is st i l l awork
in progress. Registered users w i l l be able to download bugfixes and
upgrades as they become available and CodeRush wil l undoubtedly
require some minor tweaking in order to work w i th Delphi 4.0 when
it’s released by Borland later this year.

F o r me, the most i r r i t a t i n g bug i s File Manager ’s fondness for
res iz ing the size o f i t s d i rec to ry and file- l ist panes every t ime i t
becomesactive.You'llalsofind that CodeRushwi l l occasionally cause
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aGPF in the Delphi IDE,particularly if youstart loadingandunload‑
ingpackageswhile a code editor window is active ‐ this is something
you’re specifically warned against. Nevertheless, CodeRush is an
impressiveproductand I canwarmly recommendit to any Delphipro‑
grammer who wants to enhance his/her programmingproductivity.

Onetip: if you’re tempted to buyoneof thenon-freeplug-ins that are
described on the Eagle Software website, TypeInsight is the one to go
for. Typelnsight is similar to the Navigator plug-in that comes wi th
CodeRushbutoffersamuchfaster andmorepowerfulparser. It displays

The CodeRush 3.0 S D K
Although the CodeRush SDKis officially still in beta, you can pur‑
chase the beta version now, and you'll then receive the final product
free of charge once it ships.The cost of the SDK is $129and it's avail‑
able from the Eagle website.The SDK includes detailed information
on the CodeRush API, together with more sample code to get you
started writing plug-ins of your own.
The SDK also includes a couple of interesting plug-ins that aren't

provided as part of the normal CodeRush package. One of these,
RAPIDTools, usesa wizard-style interfaceto allow you to experiment
with the CodeRush API. It's organised as a tabbed dialog with differ‑
ent pagesillustrating different aspectsof the available API function‑
ality. As an example, the Methods page can be used to interactively
‘fire’ internal IDEmethods to determine what effect they have; if you
select MainApplication, you'll then seea list of all the availablemeth‑
ods supported bythe IDE itself.You can then choose one of these and
execute it (all from within the RAPID Tools plug-in) to seewhat actu‑
ally happens.At the same time, RAPID Tools generates the necessary
prototype code for you to insert into the plug-in that you're creating.

To makethis clearer, suppose youwant to bring uptheEnvironment
Options dialog from within your p l u g - i n .Tod othis, you'd execute the
To o l s O p t i o n s method.This i s a method o f the IDE and not a
CodeRush method, but it's accessible through the CodeRushAPI. By
entering this method name into the RAPID Tools ‘test-bed’, you can
execute themethod to confirm that it does what you want it to do, and
the needed prototype code will begenerated for you:
CodeRush .Execu teDe lph iApp l i ca t ionMethod

( ' To o l s O p t i o n s ' ) ;
This can then be pasted directly into your own code.

As you'd expect, IDEexplorationand runningthe IDEon ‘auto-pilot’
is strongly emphasised in the SDK.Another supplemental plug-in,
FormExplorer,can beused to parsethe runtimetype informationasso‑
ciatedwithanyof Delphi's internalforms (andthose ofCodeRushtoo!),
giving alist of all the componentsassociatedwitha particular form, as
wellasthe propertiesofthe form andofthe individualcomponents.The
FormExplorerwill evenallow you to tweak individual properties to see
what happens.Again,this representsapowerful tool for thosewhowish
to undertakeextensive IDEcustomisation in their plug-in.
Of course,this leavesthe thorny problemof howto peer insideDel‑

phi’smodaldialogs, suchastheaforementioned EnvironmentOptions
dialog. Sincethe dialog is modal, it's impossible to give control to the
Form Explorer while the dialog is active. Or is it? The cunning Mark
Miller has thought of that too. The SDK includes a special application
that actsas a sort of ‘remotecontrol’ for FormExplorer.With the remote
control, you can invoke FormExplorer, start a modal dialog, and then
switch over to the remotecontrol application from where you can get
FormExplorer to take a ‘snapshot’ of the modal dialog.Very cute!

T H E U L T I M A T E D E L P H I A C C E S S O R Y ?

atree-structuredhierarchyforall theclasses in agivenfile, andyoucan
‘dri l l down’ to individualclasses, methods, and variables, navigating
instantly to the correct location in the file. Highly recommended.

Asa final testimony to the usefulness of CodeRush, Mark Miller
( the program’screator) toldme that themain unit is some27,000 lines
of code! I wouldn’t recommend that anyone routinely work wi th
source files of this size,and neither would he. Nevertheless,as we al l
know, things havea habit of just growing!Mark reckonsthat he’sonly
able tomaintain this sourcecodeandwork with it efficiently through
using the navigational capabilities in CodeRush itself. r

DaveJewell is afreelanceconsultant, programmer,andtechnical
author specialising in low-levelsystemsprogramming, development
systems, andcompiler design. He is the author of ‘Instant Delphi’
publishedby Wrox Press. Contact DaveasDave@HexManiac.com.
You canorderCodeRushfor $199withyou r credit card usinga secure
on-lineconnection to theEagleSoftwarewebsite. Formoredetails,
pointyour browser to the CodeRush area at http://www.eagle‑
software.com/coderush.htm. Thereareplans tomakeCodeRush
availablefor distributors in the UK.Again, you canget moredetails
fromEagleby emailingsales@eagle-software.com.

F i g u r e4- RAPID Tools is one of the supplemental plug-insthat ships
w i th the CodeRush SDK. Us ing th is screen, you can choose the
object you're going to tweak (overall application, edit window, or
object inspector), get a l ist of callable methods for that object , and
then experiment wi th seeingwhat each method does.

D e l p h iForm Explorer - Application

Figure 5 - Again, part of the SDK, the Form Explorer allows you to
do al l sorts of unspeakable things with the internal forms in both
Delphi and C o d e R u s h .You can geta l i s t of components,a l ist of
defined event handlers,view al l the propertiesfor a specific object,
andeventweak propertieson thefl y to seethe effectthat’s produced.
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Samba across the network
Originating in Australia, this suite of publicly available Unix p rog rams provides

network ing access f rom Windows. Peter Collinson gets in to the swing.

A: a Unix hacker, the abi l i ty to share files over the local area net‑
work has been pa r t of l i fe for aeons, or so it seems. I t ’s always

been wonderful to be able to hop seamlessly over to the disks on
another machine and access files w i th no fuss. Windows systems
were an exception to this convenience un t i l I installed the network
file system (NFS) on the first Windows 3.1 machine that
appeared on my network. I seem to remember that I needed
a special setup on the machine, because the NFS code was
large and interfered w i th one of the machine’s main
applications (a t least, a primary activi ty for one mem‑
ber of the family): playing games.

Then came 32-bit Windows, launchedas the panacea
to the ills of the world. Without a doubt, things on Win‑
dows systems have improved,becomeeasier, andbecomedif‑
ferent from what was there before. I now have aWindows NT
system as a main part of my working environment; I use it mostly
for web browsing and picture creation using various tools. We also
have a large Windows 95machine that has become the centre of my
son’s activities, since you need large expensive machines to support
the soundandgraphics integral to the games that he favours. And I've
got Windows 95on my laptop, although today I am running BSD/OS
Unix on the machine. I switch us ing the simple expedient of replac‑
i n g the harddisk. This document is beingcreated on the laptop while
I am away for Easter, and the machine is r unn i ng Unix large ly
because that’s the easiest way to pick up all the family’s email while
reta in ing the privacy that email needs.

Supporting several Windows machines on my network would be
very painful without some way of sharing files. As I said, there are
NFSstacks for Windows, but recentWindows systemsarealready sup‑
plied wi th a standard way of file sharing over the network, and it
makes sense to be able to use that system to access files on my Unix
disks. Into this breach leapsSamba, a suite of publicly available pro‑
grams that provide the mechanisms needed on Unix systems to sup‑
port networkingaccess fromWindows.

Samba’s been around for some time, originating in Australia, but
nowmaintainedbymany people al l over theworld. Theexcuse for this
article is the publication of a book that describes the system: Samba:
Integrat ing Unix and Windows by JohnD Blair, who is par t of the
Samba development team.

What is Samba?
Samba consists of two maindaemons that r un on the Unix machine,
and a small set of anci l lary support programs. The first main pro‑
gram is smbd , which provides server support for client machines
that wish to access files on the Unix machine. The second daemon
is aname server, nmba , which provides the necessary name service
support for the networkingsystem. The main anci l lary program is
a networking client called smbc l i e n t . You can r u n the programon
your Unix machine to access shared files on the disks of Windows
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machines. It behaves rather l ike the standard FTPprogram, and so
is perhaps no t qu i te as easy to use as you m igh t l ike. If y ou r u n
L i n u x , you can employ a mountable fi le system that permi ts the
L inux machine to access remote files aspar t of i t s tree structured
file system. I’ve been looking for similar client systems that would
providefile systemaccess frommy Sunor BSD/OSsystems,but one
hasn’t appeared yet, although there’s a system called Rumba that
might do the trick. I looked at it some time back; it’s aimed at the
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code is also available ontheCDthat comes with the bookSamba /nte‑
gratingUnixandWindows byJohnD Blair, published bySSC, ISBN1‑
57831-006-7 ($29.95), http://www.ssc.com|ssc/samba.

NeXT operating system and L i nux , and it needed work to make it
t u rnkey onto my Unix flavours.

Samba implements the SMBprotocol (SMBstands for ServerMes‑
sage Block) that is implementedon top of the NetBIOSAPI. NetBIOS
started l i f e on machines r unn i ng PC-DOS and MS-DOS, and has
matured into three main flavours. First, there’s NetBEUI,
designed original ly by IBMfor i ts LANManager server, =
andtaken up byMicrosoft. There’s NetBIOS over
IPX, developed by Novel l , who used IPX as the
maintransport for i ts proprietary network ing
system. F ina l l y, there’s NetBIOS over
TCP/IP, which was or ig inal ly proposed in
RFCs 1001and 1002. It ’s this last flavour that
Samba uses.

SMB defines a datagram format that is used to
send messages. The protocol is complex because it
allows the definition of extensions that have grown
over the yearsasMicrosoft has changedits operating
systems.Pa r t of the setup of a connection is the nego‑
t iat ion of the flavour of SMB that each par ty is w i l l i ng
to support. The negotiation copes w i th backward com‑
patibi l i ty, whi le a l l ow ing new systems to use new facil‑
i t ies. In the documentation tha t comes w i th Samba,
Andrew Tridgell (theoriginal creator of Samba) says:

‘This means the protocol is very “ r ich” , offering many
ways of doing eachfile operation. This means SMBservers
need to be complex and large. It also means it is very diffi‑
cult to make thembugfree. It is notjust Samba that suffers f rom this
problem, other servers suchasWinNT don’t support everyvariation
of every calland it has almost certainly beena headachefor MS devel‑
opers to support the myr iad of SMB calls that are available.

There are about 65 “ top level” operations in the SMB protocol
(things like sMBreadandSMBwrite). Someof these includehundreds
of sub-functions ( sMB t r a n s has at least 120 sub-functions, l ike
DosPr in tQAdd and NetSess ionEnum). A l l o f them take several
options that can change the way they work. Many take dozens of pos‑
sible “information levels” that change the structures that need to be
returned. Samba suppor ts a l lbut 2of the “ t o p level” functions. It sup‑
ports on ly 8 (so far ) of the s M B t r a n s sub-functions. Even NT doesn’t
support them all.

Samba currently supports up to the “NT LM 0.12” protocol, which
is the one preferred by Win95 andWinNT 3.5. Luck i ly this protocol
levelhasa “capabilities” field which specifieswhich super-duper new‑
fangled options the server supports. This helps to make the imple‑
mentation of this protocol levelmuch easier.”

As you can see, Samba talks the latest protocol variant. It can
also ‘degrade’, a l lowing it to talk to older systems. There are many
variants of SMB, but only five ma in ones. The Core protocol was
defined in 1987 and specifies a simple client/server file sharing and
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p r i n t i ng protocol. Core Plus arrived a year later and extended the
protocol sl ightly, mostly permi t t ing more complex requests to be
sent in a single message. LanManager 1.0 was an extension to the
Core Plusprotocol intended to support OS/2. It included the abi l i ty
to have more than one networkingsession open at any one time,and
ar icher set of authentication options, i n c l ud i ng encrypted pass‑
words. Lan Manager 2.0 added support f o r l o n g file names, and
reduced network load by implementing more complex commands.
Finally, we arrive at NT LM 0.12, which provides support for Win‑
dows NT, inc luding new encryption policies, 64-bit file offsets, sup‑
po r t for Unicode, and NT error results.

In to the fu tu re , Microsoft has proposed an extension of SMB,
becoming the Common Internet File System (CIFS), and providing
standard access to files over the Internet. The protocol is similar to
NT LM 0.12 with some of the redundancy removed, and with added
support for Unix symbolic links. (B la i r notes in hisbook that the cur‑

rent specification of CIFS isnotcomplete;it doesn’t contain
al l that is needed to get a server running.) Windows net‑
work ing has matured with the various operating sys‑
tems that were expected to use i t .Themaindesignaim
has been to allow the creation of simple clients that
can access a complex server overa slow network.

Sambaallows access to all the features of the
basic protocol, and is actual ly considerably
more ‘tailorable’ thananyWindowsinstallation.
Samba exports the control of a l l aspects of the
protocol(and its associatedname resolution) toa
configurat ion file. The fi le contains text state‑
ments and is tr iv ial ly editable.

However, the configurat ion fi le does present the
Samba installer w i th a bunch of choices that are some‑
times hard to make when presented w i t h the extant
Samba documentation. In the documentation, the key‑
words in the configurat ion file are presented alpha‑

betical ly, wh ich is fine for reference purposes,
but less fine when you are t ry ing to understand
what options you need to supply. John Blair ’s
book does help you here. He presents the

options in functional groupsand explains what each option can do
in you r installation.

Browsing
The Samba smbd client does al l the business of t ransfer r ing files and
providing pr int services. However, there’s another par t of the SMB
networking system that needs to be coped with, and this is the man‑
agement of names in the SMBname space. Namesare distributed as
browse lists supportingthe ‘Network Neighborhood’ box on yourWin‑
dowsworkstation, permit t ingapointandclick interfaceto beused to
select a service.

The earliest SMB systems usedthe notionof a workgroup to per‑
mi t sharing of resources.This is simply a name that a l l the machines
subscribe to. The workgroup is l imited to aTCP/IP subnet because
some communication is done using broadcast packets,and broad‑
cast packets stay inside a local subnet. Windows NT has extended
the idea, creatingNT domains. These are sl ight ly glorified work‑
groups that define an administrative enti ty, a set of machines on a
network that share the same resources. If you have one wire and a
small set of machines, l ike I do, then you don’t real ly need the idea
of NT domains and can get by usingthe notionof workgroups to r u n
you r systems.
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The browse list for a workgroup or an NT domain is maintained
on a machine called the master browser. Although NT domains wil l
have a backup browser, Samba cannot operate as a backup browser
becauseMicrosoft has not released the protocol that is used to repli‑
cate informationbetweenmaster browsers.There iswork goingon to
reverseengineer the protocol, lookingat packetsasthey fly by on the
wire, but the system is not yet fu l l y operational. If you have a Win‑
dows NT server on your network, then youshouldallow thatmachine
to manage the domain.

Whenever a computer comes online offering a service for the first
time, it broadcasts an announcement packet tel l ingthe localnetwork
about the services that it offers. This may include the possibil ity of
becominga newmaster browser. If this is the case, an election is held
between a l l the possible master browsers to decide which machine
should r u n the namespace. The election is biased to favour an y
machine runn ingNT server or workstation. Samba does permit you
to have access to the values that control how the Unixplat‑
fo rm wi l l participate in the election, which means you Cc
canmake a particular Samba server w in (o r lose),
should that be desirable. Actually, the default set‑
t ingmeans that Sambaw i l l always lose.

Whenanewmaster browser comes online
it wi l l interrogate a l l the hosts in i ts browse
list ident i fy ing the services that they can sup‑
port . There are very long time delays involved
here. It can take a long time ( u p to 45minutes) before
it can discover that a service isn’t available because a
particular machine hasn’t responded.

The master browser is also responsible for commu‑
nicatingwi th other NT domains that it can see, and this
allows the network to span TCP/IP subnets. Current ly,
subnet spanning on ly works for NT domains and no t for
workgroups. Because this is complicated and covered in
somedepth in theBla i rbook I wi l l skip over the topic here.

To get aroundthe restrictions that broadcastpacketswi l l
only work ona localsubnet, the RFCs that defined NetBIOS
over TCP/IP defined some possible methods of resolving
names.These havematured into theWindows InternetName
Service (WINS) which is a dynamic name service allowing hosts to
register themselves when they come online and remove themselves
as they leave. Samba can provide WINS support but lacks the repli‑
cation code that is proprietary to Microsoft.

Authent icat ion and secur i ty
If your TCP/IPnetwork is connectedto the Internet, thenyou needto
beworry ing about security. Can someone enter over the net and ra id
your filestore? Well, Samba can be set up sothat it wi l l only respond
to certain IP addresses. Assuming that you have taken steps to stop
packet spoofing across you r IP router, things should be safe. I have a
suspicion that, in this respect, Samba is more secure than any Win‑
dows platformyou may be runn ing .

SMB has various levels of security that may be imposed. I tend to
r u n my system wi th ‘user level’ security, meaning that Samba wi l l
authenticate the user andthen runa sessionas that user to access the
serviceon themachine.This seems to work fine when I access the sys‑
tem from my NT workstation; I l og into the NT machine and I am
allowedaccess to services supplied fromSamba onmy Unixmachines
without hav ing to supply further passwords. On Windows 95, I have
things set up sothat I am asked for a username and passwordwhen‑
ever a new session is started to the machine runn ingSamba.
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Samba can use three different typesof user authentication.
First, it can use the native Unix password file to authenticate the
user. The disadvantage here is that the password is sent over the
network in p la in text, and could be sniffed by a snooper. The second
method is to use a DES encrypted password stored in a special file.
In this case, the password w i l l be sent encrypted over the network.
Recent service patches for bo th Windows NT and Windows 95have
enforced the use of encrypted passwords, but thei r use is controlled
by entries in the Windows registry and can be suppressed should
you wish to. It ’s probably better to use this method, if runn inga sep‑
arate passwordfile for you r users is no t too painful. Finally, if you
have a version of Windows NT server r unn i ng on you r network,
then you canget Samba to use the authentication services provided
by the NT system. You are advised to use th is method, if an NT
server exists.

On the Unix machine, Samba wi l l use the standard Unix security
mechanismsto controlaccess to files. The invocationof the
smbd daemonwi l l ber u nwith i tseffective uidset to that of
the user. Again, things are safe because Samba cannot
deal wi th files on the file system to which the user is
normal ly denied access. I f y ou are sha r i ng files
between several users usingUnix group access,
then youmayneedto experiment to enable users
to read and wri te files without beingdenied
access. You can establish group access to files,
and can dictate the file mode that is used to cre‑
ate a new file. However, the SMB network has no
good direct mappingbetweentheMS-DOSfile per‑
missions and those supported by Unix.One trick to

smooth the path is to supply different services with dif‑
ferent access r ights to the same set of files.

Other standard features
Samba can offer any p r i n t e r that is supported by
your Unixmachineasa service on your network.
In general, p r in t ing is done by spooling a tem‑
porary file and invokingthe standardUnix pr int
command. Samba can also offer the name of a

printer to Windows 95allowing the systemto adapt properly. It can
offer a downloadable pr in ter driver should this be needed. I’ve not
tried any of these systems; my laser pr inter is already plugged into
my Ethernet - a l l the Windows machines talk to it direct (actually, I
p lug the Windows 3.1machine into the parallel p r i n te r po r t on the
same printer). I dohavea colour printer, but that’s attached to a Win‑
dows 95machine anyway.

Recent releases of Samba can support the Windows 95 domain
logon, prov id ing per user system tai lor ing and centralised shared
files and profiles. Again, I haven’t t r ied this.

Icontinueto find it amazingthat Microsoft doesn’t understandthe
need to backup machines. The only standard way to backup a Win‑
dows NT or 95machine is to buy a tape drive for each system and r u n
the backup program on that machine. Okay, I could go and bu y
licenses for the Legato backup system that I r u non my Sun,but I con‑
sider that the option is too expensiveand I'veresisted i t . Iensure that
any important file is actually stored on some Unix file system some‑
where, andallmy Unixmachines canuse the sameDAT tape drive to
back things up.

Samba does provide a client p rogram that can be used on a Unix
machine to create a t a r tape archive f rom files stored on remote
shared file systems. I suppose that I’ve no t used this because it’s not
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clear to me that restor ingfrom such a dump wi l l work properly. Sure, places where it’s evident that the book has only really beenproof read
you can get your data files back, but i f I have a disk disaster I want to by people wi th a good grasp of the material , which means no one has
put the machine back as if the disaster had not occurred. I discovered the surprises and explanations that don’t work
cannot store the registry on a t a r dump, so I a m not too well. First , there is some repet i t ion, largely because
really in a position to recover the original setup of the & the organisation of the material is sometimes not good

enough (probably because the author is too close to it).
Repetition can be fine, i f an e w explanation f rom a

new viewpoint is be ing given, sadly this does not
often seem to be the case. Second, there are some

placeswhere knowledge is taken for granted, ‘of
course y o u k n o w t h i s ’ , when the topic is

explained in more detail a few pages further on.
I question the need for the eight pages that give

the various options that areneeded in the Makefile
to compile Samba for your platform. This material

is covered very well in the Makefile itself and is just a
waste of space in the book. Actually, whenI firs t got the
book, i t fel l open in this section, andI fel l into Tel lytubby

language: ‘Uh oh’. However, the book is generally much
better than this first impression suggested. As I’ve said

above, the sections on the basics of SMB, the con‑

machine from the dump. Realistically, with Win‑
dows, a disaster w i l l mean re load ing every‑
t h i n g‐ backinga l l the files up is just a waste
of time and energy.

The book of Samba
Well, I certainly have been r u n n i n g Samba with‑
out the benefit of the book for some time. I think, how‑
ever, that the book has given me a greater
understandingof how things work and how I should
have Samba configured on my network. I wi l l be mak‑
i n g changes here. F o r example, I often get ‘disk ful l ’
messages f rom very empty file systems that I am access‑
i n g us ing Samba. I th ink I can stop the messages by
i n s t r u c t i n g Samba that i t should te l l cl ients that the
maximum filesystem size is one gigabyte. Windows w i l l
believe the l i e and be less confused. I think that i f you are figuration options, and the sample setup sections
r u n n i n g Samba on a site with mixed systems, then you seem very good. I would certainly b u y this book
wi l l learna lo t from the book, information that isn’t obvi- had I not been given it for review. r |
ous from the extant Samba documentation.

The book is easy to read,and reasonably laidout. Some of the book Peter Collinson is afreelance consultant specialising in Unix. He can
design decisions are curious; paragraphs and sections seem to march bereachedelectronically aspc@hillside.co.uk, byphone on 01227
rightwards across the pagein a somewhat randomfashion. There are 761824, or on the Web at http://www.hillside.co.uk.
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More than syntactic sugar
Francis Glassborow considers h o w the reference

type represents a significant changethat has

gradually permeated the grammar of C++.

hen I discussed my last columnwith one of my friends (whowrites
for C Vu under the nomdeplume of ‘The Harpist’) I realised that I

might have written rather more about the previous month’s problem.
C is almost a pure value oriented language. The only concessions

are for functions and arrays. These two types are actually passed as
values to suitably typed pointersbut the syntax of dereferencingpoint‑
ers has been carefully designed to provide a kind of pseudo referenc‑
i ngmechanism. I believe I am r igh t to assert that all expressions in C
return values. In this context, C separates values into ‘Ivalues’ that
refer to storage (suitable as the left operand of an assignment opera‑
tor, or for storage in a pointer-type var iable) and ‘rvalues’ that are
appropriately used asthe r ight operand of assignment operators).

C++ added a reference type that at first glance seems to be little
more than some syntactic sugar to hide pointers. It took me a long
time to realise that behind the syntactic sugar there is a very signifi‑
cant change. As C++ has developed, this change has gradually per‑
meated throughout the grammar of the language. The dichotomy
between rvalue and lvalue no longer applies. Consider the fo l lowing
(minimalist) function candidates:
( 1 ) i n t f n ( i n t i )

( 2 ) i n t * f n ( i n t * i p )
{ r e t u r n i = 3 ; }

{ r e t u r n * i p = 3 ; }

( 3 ) i n t * f n ( i n t * i p ) { r e t u r n i p = 3 ; }
( 4 ) i n t * f n ( i n t * i p ) { r e t u r n i p = ( i n t * ) 3 ; }

( 5 ) i n t * f n ( i n t * i p ) { r e t u r n & ( * i p = 3 ) ; }

( 6 ) i n t & f n ( i n t & i r ) { r e t u r n i r = 3 ; }
The first of these works quite happily in bothC and C++ (and,as it

happens, Java). The last one works only in C++. The second one fails
in bothlanguagesbut for slightly different reasons. In C it fails because
the assignment expressions return rvalues andyou cannot convert an
rvalueof type i n t to i n t * . In C++ it fails becausethere is no impl ic i t
conversion from an lvalue of type i n t (or i n t & ) t o i n t *.

The third candidate fails because both languages require explicit
casts to convert integer literalsto i n t * values. The fourth candidate
works for bothCandC++. I n C ,the returnvalue of the expression [ i p
= ( i n t * ) 3 ] i s 3 a s a n i n t *, while in C++ it isareference to ip that
is immediately dereferenced t o 3 a s a n i n t *.

The fif th candidate illustrates th is subtle difference in the return
types of expressions in C and C++: & ( * i p = 3) works fine in C++ but
fails in C.

The sixth candidate uses a C++ feature that does not exist in C.
M a n y programmers who insist u p o n look ing under the hood ( fo r
implementationdetails) think that this version is only the second one
wi th a sprinkl ing of sugar. Actually, i t is more akin to the fifth ver‑
sion, but note that for either of the last two versions to work the gram‑
m a r of assignment expressions had to be changed.

Icontendthat the introductionof reference types in C++ was very
muchmore than syntactic sugar.Ear ly writers presented it that way

E X E j u n e 1 9 9 8

to help converts coming from C. To some extent they succeeded butat
the cost of obscuring the fundamental shift of view. Consider:
i n t & f n ( i n t & i r )
Nowyou understandthe way that assignment expressions work in C++,
it might seema little odd that weshould have to readthe value from ir
beforereturninga referenceto it. I t madeperfect sense for the grammar
of Cto requirethatan expressionconsistingof a single identifier beeval‑
uated for an rvalue. Such a statement could mean nothingelse in C. If
you wished to obtain an address (Ivalue), you would have to write & i r .
The grammar of C specifically excludes any attempt at accessingir in
the evaluation of « i r . Logically binding an identifier to a reference
should not include accessing i t . It took C++ un t i l 1996 to make that
change consistent across all uses of such expressions. Consider:

{ r e t u r n i r ; }

v o i d g n ( i n t * * )

i n t * f n ( i n t * i p ) {

g n ( & i p );
r e t u r n i p ;

This kind of code is a candidate for creating hang ing pointers.
Without knowingwhat g n ( ) does you have no way of knowing what
you m a y expect to betrue of ip when gn () returns. However, consider
t ry ing to write something similar in C++. You might try:
i n t & f n ( i n t & i r ) {

g n ( & i r ) ;
r e t u r n i r ;

a
It wi l l not work. Nor can I construct any other way of us ing the orig‑
inal g n ( ) in the context of the version of f n ( ) that has its arguments
passedby reference rather than by pointer.

Built-in types
As I was th ink ing over this issue between C and C++, I got to think‑
i ngabout Java. BothC and C++ apply mainly consistent rulesto their
mechanisms for passing values. I do not need to know if the type is
built-inor user-definedto grasp what w i l l happen. C’smechanismfor
handlingarrays leaves ahole in that you must understandwhya para‑
meter is a pointer before passing it the address of a singleton or an
array. For this reason I strongly advocate that you write parameters
as T y p e t [ ] i f the argument needs to be the address of an a r r a y.
(Indeed, I wish compilers would support this by issu ing warn ings
when the address of a single instance is passed to a parameter
declared asan array, and vice versa. Of course, a l l bets are off when
the argument is extracted from a pointer variable.) In C++ we can
avoid many of the problems by using coding rules that strongly
encourage programmers to use v e c t o r < > rather than C-arrays.

Java is entirely predictable but completely inconsistent. Its built-in
types are treatedasattributes andare passedby value.There is no other
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way that they can be passed. A l l its derived
(arrays)anduser-definedtypes arepassedas
pointers.

Note that Java p r o g r a m m e r s can use
something l ike the inverse of a Ctrick. Replacedeclarations of single
instancesof built-in types with arrays of size 1.The Ctrick is to wrap
arrays i n s t r u c t s i f you need t o pass them b y value.

There is a vast difference between references in Java and C++. A
reference in C++ is bound to an object v ia an existing name (yes, I
know that you can bind c o n s t references to unnamed temporary
objects, but that is a special dispensation ‐ read as ‘useful inconsis‑
tency’). You cannot rebinda reference to a different object, any more
than you canrebindany other identifier. Put another way, C and C++
identifiers uniquely identify objects (regions of storage). Tak ing the
address of an object allows you to handle an object anonymously ‑
C/C++ pointers a re relocatable handles to possibly anonymous
objects. However,C++ referencesare not l ike that. Dur ing its lifetime
a C++ reference only ever refers to a single object.

Now look at Java. Only built-in types have identifiers (and these are
unique‐ objects of built-intype can only ever beaccessed bythe identi‑
fier provided at their moment of creation). A l l Java objects are anony‑
mous.Dur ingits lifetimeaJava identifiercanbeboundto many different
objects and many different identifiers canaccess a single object.

I believe that understanding issues suchas the above is important
to those wanting to port code between languages. Part of the design
criteria for C++ was to support ex is t ing C code. The behaviour of C
code compiled as C++ should not cause surprises. This means that
someone who approaches C++ wi th a C mind-set m a y not get maxi‑
malbenefit, but their code should st i l l work correctly and efficiently.
No such constraint applied to the design of Java, and I believe that it
is very unfortunate that Java looks like C. It never wi l l bea ‘saferC’
or evena ‘safer C++’. Sadly, though the Java concept is excellent in
appropriate circumstances, it failed to promote itselffor what it is and
instead promoted itself asa cure for problems in C and C++. Unfor‑
tunately, many managers believe the hype.

Last month’s problem
Well-written code can bereused because sil ly errors by the user w i l l
be diagnosed. Unfortunately, m a n y class designers miss subtleties
with the result that their work is fragile. In this l ight , ask yourself
what is wrong with the definition of the following value type:
c l a s s AddOn ly In tege r {

i n t i L ;
p u b l i c :

A d d O n l y I n t e g e r ( i n t i = 0 ) ;

A d d o n l y I n t e g e r & o p e r a t o r + = ( A d d O n l y I n t e g e r r h s ) ;

i n t g e t Va l u e ( ) ;

yi
A d d O n l y I n t e g e r o p e r a t o r + ( A d d O n l y I n t e g e r , A d d O n l y I n t e g e r ) ;
In case you are wondering, you do not need to know anything about
the implementation.That is why I have notprovidedfunction bodies.

The quick answer is that the global operator function must be
declared as:
AddOnlyInteger const operator+ (AddOnlyInteger,

A d d O n l y I n t e g e r )  ;

I bet your first reaction was the same asmine: that c o n s t qualifi‑
cation of a return by value cannot possibly do anything and wi l l be
ignored. For built-in types you would be correct. For user defined
types you would be wrong. The reason is that C++ added generalised
support for the idiom exemplified by:
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M a k e T u r t l e ( 5 , 7 ) . l e f t ( 9 0 ) . f o r w a r d ( 1 0 0 ) . r i g h t ( 9 0 ) ;
In other words, it ensured that it was legal to call member functions
on the returnvalues of functions, evenif those returns were by value
rather than by reference. This was the final death of the dichotomy
between lvalues and rvalues in C++.Thedistinctionhas beenblurred
beyond redemption. The result is that:
A d d O n l y I n t e g e r a ( 1 2 ) , b ( 1 3 ) , c ;
a + b = c ;

w i l l compile with the original declarations because the second l ine is
parsed as:
o p e r a t o r + ( a , b ) . o p e r a t o r = ( c ) ;

The change to the definition of o p e r a t o r + () restricts the r e t u r n
value to being usedwith c o n s t member functions. Now the compiler
wi l l reject such nonsensicalcode.

I wonder how many of you thought that I should have defined the
operator + = ( ) as:
A d d O n l y I n t e g e r & o p e r a t o r + = ( A d d O n l y I n t e g e r c o n s t & r h s ) ;

Thope second thoughts showed why the original works, andprobably
more efficiently.

Masking values
James Reeves emailed me about my assertion that:
ad As: ds & 73

was the simplest portable way of masking the three lower order bits
of i. He proposed:
i  & =  ~ 7 ;

There are many reasons why you shouldprefer James’ solutionon
specific hardware. Among them are c lar i ty and efficient code gener‑
ation (both size and speed). However, a combination of two th ings
makes it inappropriate asa general solution.If the type of i is larger
than i n t (eg long ) the value of ~7 w i l l have to be promoted.The high
order b i twi l l be set so it wi l l be treated asa negative value of type i n t .
There are three allowed representations of negative values ‐ two’s
complement, one’s complement and, sign and value - and there are
machines us ingal l three of these representations.Two’s complement
is so dominant that it is easy to forget that the others exist. James’
solution certainly works for two’s complement and definitely fails for
sign and value ( i f ~7 has to be promoted). I am not sure what the gen‑
eral result would be for one’s complementarchitectures.

This month's problem
Can you see any problems with:
i n t mask ( i n t r a w , i n t mask ) {

r e t u r n ( r a w & m a s k ) ;

i n t m a i n ( ) {

i n t i = g e t i n t ( " W h a t r a w v a l u e ? " ) ,

j = g e t i n t ( " W h a t mask? " ) ;

p r i n t f ( " T h e masked v a l u e i s : %d", m a s k ( i , J j ) ;
r e t u r n  0 ;

}

assumingthat g e t i n t ( c h a r c o n s t *) hasbeendefinedappropriately?
a

Association of C/C++ Users subscriptions: individual£15, student
£7.50, corporate £80, Overload & C++ SIG£30 (includingACCU
membership). Forfurther informationand applicationforms write to
Francis Glassborow, 64SouthfieldRoad, Oxford, OX4 1PA, r i n g01865
246490or emailfrancis@robinton.demon.co.uk.
The C/C++/JavaDevelopers’ Forum 1998:OxfordSeptember 11th& 12th.
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The fundamental collections in life
J D K 1.2 introduces the Java Collections API. Tom Guinther gets to grips

w i t h Java's provision of ready-made container data structures.

n the US there is a saying: ‘Reading is fundamental’. Since you are
[en E X E subscriber ( you are a subscriber aren’t you?)and you’re
reading this then you probably have reading pretty well in the bag.
When it comes to computerprogrammingI l ike to say that ‘Data struc‑
tures are fundamental’ and the subject of this months column, the
Java Collections API, is here to help make the fundamentals of your
Java programming easier than ever.

The Collections A P I
This set of APIs is new with JDK 1.2 (I covered the basic enhance‑
ments to J D K 1.2 last month). It provides basic abstractions of funda‑
mental data structures (l ists, arrays, maps, etc) and centralises the
functionality througha set of core classes. The collection support that
was available in JDK 1.1and p r i o r releases underwhelmed m a n y
developers. This is not surprising considering that qui te a few Java
programmers are also C++ programmers who m a y be used to the
overly sophisticated support provided by the C++ Standard Template
L ibrary (STL). Personally, I am not a b ig fan of STL and there is no
doubt in my mind that a smallp a r t of the surge in Java programming
is a revolt against the unwieldy and complex STL.

When it comes to a collection API there are three fundamental
goals: store and removedata, find/retrieve data, and traverse data
(aka iteration). The Java Collections API is pr imar i ly concerned with
‘holding things.’ A collection is an abstraction of ‘holdingthings’ and
provides methods to perform actions ona ‘collection of things held’.

There are three basic actions on a collection that mi r ror the fun‑
damental goals: add/remove, find, and iterate. Any collection worth
its salt wi l l have these operations. What is not specified, and this i s a
very important point, is how data is added, removed, found, or iter‑
ated. That is because these actions are implementation dependent,
and as such, are closely tied to the underlying data structure(s) used
to implement the collection. As we wi l l see, the Java Collections API
makesa clear separation between the abstraction and the implemen‑
tation. This allows the developer to select the most optimal imple‑
mentation without requir ingany (well almost) code change.

While different collection types have the same basic operations,
they may have entirely different rules for adding,finding, and remov‑
i ng elements. A good example of this is that adding an item to a S e t
implies that if the itemalready exists the new element won’t beadded.
Contrast this to a B a g , which typically holds anything, even unrelated
types and duplicates of the same item.

The core collection interfaces
The Java Collections API revolves around a small set of base inter‑
faces, which makes it a lot easier to grasp. The pr imary interface is
C o l l e c t i o n and i t provides the funct ional i ty outlined above. See the
box-out Pr imary methods of Collection for the most important mem‑
bers o f C o l l e c t i o n . Not a l l the methods o f the interface are listed,
but they are the pr imary methods that others are built upon.

L i s t i ng 1 illustrates basicusage of the C o l l e c t i o n interface. The
example uses A r r a y L i s t as a concrete implementation (remember
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C o l l e c t i o n is jus t an abstraction).
The JDK documentation states, ‘Col‑
lection implementation classes typ‑
i ca l l y have names o f the f o r m
<Implementation><Interface>...’,
which implies that the example usesan
A r r a y implementation (the underlying
data structure)and the interface L i s t .The
interface L i s t extends C o l l e c t i o n and
implies certain semantics about operations
on the underlyingdata, but more on that later.

The code is pret ty stra ight forward, adding 20string items to a col‑
lection, creating an iterator to walk through each item in the collec‑
tion, and pr in t ing its value. Next, an array is obtained by cal l ingthe
C o l l e c t i o n method, t o A r r a y ( ) ,and removing the sixth and ninth
items. The code verifies that the items were deleted by cal l ing the
s i z e ( ) method o f C o l l e c t i o n andp r i n t i n gthe number o f elements.
Because we deleted two items, the answer should be 18. Final ly, the

i m p o r t j a v a . u t i l . * ;
p u b l i c c l a s s c c
{

p u b l i c s t a t i c v o i d m a i n ( S t r i n g a r g s [ ] )
{

Hy
C o l l e c t i o n c = new A r r a y L i s t ( ) ;

/ / add 2 0 i t e m s t o t h e l i s t
f o r ( i n t x = 1 ; x < = 2 0 ; x++ )

c . a d d ( " I t e m # " + I n t e g e r . t o S t r i n g ( x ) ) ;

/ / c r e a t e a n i t e r a t o r t o w a l k t h r u each i t e m
I t e r a t o r i t e r = c . i t e r a t o r ( ) ;

/ / p r i n t each i t e m u n t i l w e h i t t h e end o f t h e l i s t
w h i l e ( i t e r . h a s N e x t ( ) ) S y s t e m . o u t . p r i n t l n ( i t e r . n e x t ( ) ) ;

/ / @ i s p l a y t h e number o f i t e m s
S y s t e m . o u t . p r i n t l n ( " T h e c o l l e c t i o n h a s "

+ I n t e g e r . t o S t r i n g ( c . s i z e ( ) ) + " i t e m s " ) ;

/ / c o n v e r t t h e c o l l e c t i o n t o a n a r r a y o f o b j e c t s
O b j e c t c A r r a y [ ] = c . t o A r r a y ( ) ;

// vemove i t e m #6
i f  ( c . c o n t a i n s ( c A r r a y [ 6 ] ) )  c . r e m o v e ( c A r r a y [ 6 ] )  ;

// remove i t e m #9
i f ( c . c o n t a i n s ( c A r r a y [ 9 ] ) ) c . r e m o v e ( c A r r a y [ 9 ] ) ;

/ / d i s p l a y t h e number o f i t e m s a f t e r d e l e t i o n s
S y s t e m . o u t . p r i n t l n ( " T h e c o l l e c t i o n has "

+ I n t e g e r . t o S t r i n g ( c . s i z e ( ) ) + " i t e m s " ) ;

/ / c l e a r a l l i tems s o t h e ‘ r e f e r n c e s ’ a r e removed
c . c l e a r ( )  ;

/ / make s u r e i t i s r e a l l y empty
i f ( c . i s E m p t y ( ) ) S y s t e m . o u t . p r i n t l n ( " A l l i t e m s w e r e

c l e a r e d ! "  )  ;

L i s t i n g 1- Basic usage of the Collection interface.
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coderemovesal l the itemsfromthe collection by call ing the c l e a r ()
method.As a double-check, the i s E m p t y () member function is used
to verify that the collection really is empty.

The two core collection interfaces that extend C o l l e c t i o n are
L i s t and S e t . A S e t is an interface that models the mathematicalset
abstraction, and does not allow duplicate items. Typically, it is
unordered,although that is definitely not a requirement. If you look
closely at the description of a S e t you wil l notice that it doesn’t add
any new methods.However, i t i s aC o l l e c t i o n that enforces its own
special semantic restrictions. Listing2 illustratesvery basic usageof
the s e t interface.

M y only comment about the code i s that i t uses aH a s h S e t , which
means that a hash table is used as the implementation. I chose it
because it is the ‘normal’ choice. In this particular example the small
number of items in the set would have gained a performance (and
space)advantage if I had usedan A r r a y S e t . When a large number
of items are involved, using an A r r a y S e t would result in severe
performance penalties, and a HashSet or T r e e S e t would be the
recommendedchoice.

One word of caution: the behaviour of a S e t is not spec‑
ified if the value of an object is changed while the object is
in useasan element in the s e t . Thus it is possible to cre‑
ate a duplicate or invalid set if an object in the set is
changed by external code.

A L i s t is an ordered collection or sequence, over
whichyou haveprecisecontrolof the positionof itemsthat
are added to the list.Likean array, you can access an item in
the l is tby usingan integer index into the list. If you think like
me,when someone says ‘list’youautomatically think linkedlist.

T H E F U N D A M E N T A L C O L L E C T I O N S I N L I F E

impor t j a v a . u t i l . * ;
c l ass S e t Te s t {

s t a t i c p u b l i c vo id ma in (S t r i ng args [ { ] )
{

S t r i n g b l u e = "Blue" ;
S t r i n g r e d = "Red" ;
S t r i n g g r e e n = "Green" ;
S t r i n g orange = "Orange" ;

C o l l e c t i o n hse t = new H a s h S e t ( ) ;

/ / add th ree o f f o u r i tems to the s e t
h s e t . a d d ( b l u e )  ;
h s e t . a d d ( r e d )  ;
h s e t . a d d ( g r e e n )  ;

/ / p r i n t items in co l l ec t i on
I t e r a t o r i t e r = h s e t . i t e r a t o r ( ) ;
w h i l e ( i t e r . h a s N e x t ( ) ) S y s t e m . o u t . p r i n t l n ( i t e r . n e x t ( ) ) ;

/ / do a few i tem ‘ l ookups ’ and p r i n t t h e r e s u l t
System.out .pr in t ln ( "green= * + h s e t . c o n t a i n s ( g r e e n ) ) ; i
S y s t e m . o u t . p r i n t l n ( " o r a n g e =  *  +  h s e t . c o n t a i n s ( o r a n g e )  )  ;  _

/ / t r y to add green (again) and a new i t e m , orange
Sys tem.ou t .p r in t ln ( "add ing green= " + hse t .add(green) ) ;
Sys tem.ou t .p r in t ln ( "add ing orange= " + hset.add(orange) ) ;

List ing 2- Basic usage of the Set interface.

which returns an iterator that can insert, remove,and bi-direction‑
ally traverse the items in the list.

The last member of the core collection interfaces weare going to
discuss is Map . The M a p interface does not extend the c o l ‑

l e c t i o n interfaceandshould bethought of asa peer col‑
lection interface.
A M a p isa collectionthat maps keys tovalues. There can

only beoneoccurrenceof a key (noduplicates allowed,sim‑
i lar to a Set) , and each key has one, and only one, value.
I f this sounds like class D i c t i o n a r y , that’s because i t
really is. The M a p class is designed to replace class D i c ‑

t i o n a r y (although legacy code can sti l l use D i c t i o n a r y ) .
See the box-out P r ima ry methods of Map. The M a p

interface has other functions, m a n y of which (such as
c l e a r ( ) and i s E m p t y ( ) )overlap with themethods i n c o l ‑

l e c t i o n .The e n t r i e s ( ) method listed i n the table returns
a M a p . E n t r y , which is class representing a key-value pair.

One thing I noticed is that the M a p interfacedoes not havean i t e r a ‑
t o r () method,which isnota limitationbecauseyoucan obtaina S e t
of the keysand then use its iterator.

Further reading
The shelvesof my book case sagand groanunder the voluminous (and
somewhat dusty) tomes written by the masters of computer science.
Thereare such lauded names asNiklaus Wirth and Donald Knuth,
computer scientists in every aspect of the words, who wrote at length
about thefundamental data structures and the algorithms for manip‑
ulatingthem. If you ever want to improve your skill-set,don’t hesitate
to pick upa book w i th in-depthcoverage of topics suchaslinkedlists,
trees, and hash-tables. In this case readingdefinitely is fundamental
and, if you’re lucky (I wasn’t), the examples wi l l be written in a mod‑
ern language, not Algol67. ti]

Tom Guinther is workingfor Vireo, acompany developingdevice‑
driver tools. He can be reachedvia emailat tomg@vireo.com.
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Gavin Smy th reviews four books for Java beginners

wN
Beginning

tea
y o u r s e l f

J ava has been around l o n g enough to be
viable as the fi r s t compu te r language

someone learns ra ther than j u s t yet
another language to add to knowledge of,
say, C++. This means there is a space on the
bookshelves for books that teach both good
programming practices and the nuts and
bolts of the language, wi thout re l y i ng on
much previousprogramming experience.
This is a look at a few books which claim to
address th is need, picked more or less at
random. A l l have been wri t ten ( o r at least
updated) w i t h Java 1.1 in mind, and a l l of
them describe enough of the language to
get you u p and r u n n i n gwi th simple applets
and applications. These cover topics such
as the language syntax, classes, packages,
exceptions, threads, data readingand wri t‑
i n g (bo th to fi le and across the ne twork ) ,
and at least an overview of the standard
Java libraries.

Some th ing you w i l l n o t find in an y o f
these books is any criticism of the language
~al l the authors seem to be Java evangelists
who give the impression that Java is the one
true language.

Beg inn ing Java starts o f f a t a v e r y basic
level ‐ almost tediously basic. For example,
after describing how to declare a l o n g w i th
some sample code, Ivor Hortonthen repeats
th is (b r i efly ) for i n t , b y t e , and s h o r t .
About hal fway through, things do speed up,
wi th a ve r y good descript ion of the docu‑
ment-view architecture - why y o u m igh t
want i t , and how to implement it - and the
development of a sizeable Java example
employing this architecture. The book does
no t cover JN I (nat ive methods) and in fact
talks mainly, though no t exclusively, about
bu i ld ing applets. I t does not teach software
development and makes no real attempt to
describe how a program should be struc‑
tured. However, i f y o u knew evena l i t t l e
about programming, you would not need
much of the detailed explanations in the
firs t ha l f o f this book.
= Verdict: Average
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Teach YourselfJava 1.1in 21Days is clear and
understandable, w i t h a pleasant in fo rma l
wr i t ing style, and it proceeds at a good pace.
There is some unnecessary repeti t ion and,
again, not much about the development of
programs. Unfortunately, the examples are
all very short snippets of code and, although
they are generally complete applications or
applets, youwil l not get the feel of a largepro‑
g r am from this book. Java and the libraries
are notcovered in asmuchdepthastheWrox
book. It concludes w i th a brief overview of
Java and the Java vir tualmachine internals,
whichmay be too detailed to beof interest to
newcomers to the language. Charles Perkins
(each chapter is ind iv idual ly credited to one
or other of the authors) does delve into JNI.
However, earlier in the book, an explanation
of logical operators is said to be too complex
to include - an odd mixture of the complex
and the simple.

The book gave the impression of having
been hastily updated from Java 1.0: where 1.1
has changed things the text hasbeenupdated,
but many new features are simply omitted.
Nonetheless, the aspects of the language that
are l i k e l y to be important to someone just
learningthe languageare dealt wi th well.
/ Verdict: Recommended

DevelopingJava Software is much more aca‑
demic in style than the other books: it places
less emphasis on Java and much more on
software development and the wr i t i ng style
is no t as in fo rma l . This book rea l l y does
teach program design andmerelyuses Java
as the language of implementation. The
Java language is coveredadequately but the
standard l ibrar ies are on l y mentioned in
passing. F o r example, AWT is ba re l y
touched upon, although the book wi l l teach
you more than y o u are l i ke l y t o want t o
know about AVL trees. (With the lower price
of this book, youmigh t be able to afford one
on AWT too!) There are a large number of
c lear l y explained and real is t ic program ‑
ming examples, inc lud ing relat ively large
and complex applications from a number of

B O O K R E V I E W S

BeginningJava
IvorHorton
Wrox Press, 1997
1-861000-27-8
£36.99
1000

Title:
Author:
Publisher:

TeachYourselfJava 1.1in21Days
LauraLemay&CharlesPerkins
Sams.netPublishing, 1997

ISBN: 1-57521-142-4
Price: £37.50
Pages: 750

Title:
Author:
Publisher:

DevelopingJavaSoftware
RusselWinder&GrahamRoberts
JohnWiley&Sons, 1997

ISBN: 0-471-97655-5
Price: £24.95
Pages: 800

Title: LauraLemay’s Java 1.1
InteractiveCourse
LauraLemay, Charles Perkins,
MichaelMorrison,&DanGroner
Waite GroupPress, 1997
1-57169-083-2
£46.14
1140

Author:

domains. Usua l ly, the examples are
approached from several directions and the
trade-offs explained. Winder and Roberts
treat the readeras an intel l igent learner and
do not tend to belabour minor points of syn‑
tax as the other books do.
/Verd ic t : Recommended if you're completely

new to programming

I was going to stop at three books, but then
the Java 1.1Interactive Course dropped into
my hands.This book is vir tual ly identical to
an earlier version of Teach Yourself Java in
21Daysw i t h the addition of somemindlessly
trivial quiz questions at the end of each sec‑
tion, several largeappendices l is t ingthe con‑
tents of the Java standard packages, a
gimmicky online ‘ learningcentre’ which you
are entitled to use when you buy the book,
and several pounds to the price. Since this
book is sosimilar to Ms Lemay’s other one
there is no tmuchelse to say about i t .
X Verdict: Give this one a miss
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CTIVEX / JAVA
COMPONENTS

ProtoView UK Ltd
26Offington Drive,Worthing
West Sussex BN14 9PN
‘Tel:01903538058 Fax:01903 538068
more.info@protoview.co.uk
www.protoview.co.uk
ProtoView UK offers a largeselection
of quality feature richActiveX and
JavaBean components.

APPLICATION
INTEGRATION

Frontec AMT UK
Unit2,Wallbrook Business Centre
Green La, Hounslow,MiddxTW46NW
‘Tel:0181814 4700 Fax:0181570 6760
info@frontec-uk.com
www.frontec.com
Cross platform intelligent messaging
solutions for application integration
ande-commerce. Fullcapabilities for
the WorldWide Web, EDI, SAPR/3,
RDBMS, IBMMQ Series, VANs.

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

Borland International Ltd
8 Pavilions, RuscombeBusiness Pk
Twyford, Berks RG109NN
Tel: 0118 932 Fax:0118 9320017
Customer Services: 0800 454065
www.borland.co.uk
BorlandInternationalisthe leading
providerof development solutions
fromdesktop to enterprise level.
Borland's award-winning tools are
supportedbyanetwork of VARs,
partnersandresellers in the UK.
ComponentSource
27-37 Vachel Road
Reading, Berks RG11NY
Tel; +44 (0)118958 1111
Fax:+44 (0)118958 9999
sales@componentsource.com
info@componentsource.com
www.componentsource.com
Over 1200components can be
unlockedinstantly 24hours aday, via
the Internet, aprivate dial-up network
or the telephone.
CYRANO( U K ) Limited
Devon House, Park Street
Slough, Berkshire SL11PX
Tel: 01753 516500
Fax:01753 516441
khall@cyrano.com
www.cyrano.com
Leadingdeveloper of automated
softwarequality tools forfinancial,
telecommunications, government,
utilitiesandother markets. Morethan
1800customers worldwide.

Intasoft Ltd
Tresco House, 153 Sweetbrier Lane
Exeter EX13DG
‘Tel: 01392 217670 Fax:01392 437877
sales@intasoft.co.uk
Intasoftis the supplier of thepopular
configuration management too!
AliChange. Ourproduct is backedby
high quality support, training and
consultancy services.

Popkin Software & Systems
StAlbans House, Portland St
Leamington, Warks, CV32 5EZ
Tel: 01926450858
Fax:01926 311833
sales@popkin.com
www.popkin.com
PopkinSoftware&Systems is the
manufacturerand vendor of System

Architect, the market leadingsuite of
Analysis &DesignModelling tools.

Programming Research Ltd
Glenbrook House, 1/11 Molesey Rd
Hersham, Surrey KT124RH
Tel:01932888080
Fax:01932888081
Contact MrJohn Heathcote

QBS Software Ltd
11Barley Mow Passage
Chiswick L o n d o nW44PH
Tel: 01819568000
Fax:0181956 8010
orders@qbss.co.uk
www.qbss.com
Vast rangeof development products:
NextDaydelivery; 90days free
support; account customers
welcome.

SELECT SoftwareTools pic
Westmoreland House,80-86 Bath Rd
Cheltenham Glos GL53 7JT
Te 1242229700 Fax:01242 229701
heidik@selectst.com
www.selectst.com
SELECT SoftwareTools providesa
business-drivensolution to companies
adoptingcomponent-based
development. Through itsmarket‑
leadingproductsandservices, SELECT
enables the modeling, management
andassemblyof enterprise-class
applications fromcomponents.

Stingray Software, Inc
9001Aerial Center, Suite 110
Morrisville, NC27560 USA
‘Tel:001919 4610672/001 800 924 4223
Fax:0019194619811
sales@stingray.com
www.stinray.com
Stingray create best ofbreedobject
orientateddeveloper tools for
Windows Programmers. Productscan
besolddirect andthrough Resellers
andDistributors.

Superbase Developers Pic
14Regent St,Cambridge CB2 1DB
Tel: 0118 944 8962
Fax:0118954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase 3.2provides apowerful
development environment for data
basedapplications with modern
features andgraphical2-way
development tools includingsource
code generation.

System Sci

0.uk
The UK Specialist forallSoftware
Development tools, representatives of
Pervasive(Btrieve), InstallShield,
RoboHelpandmany more US vendors.

Take FiveSoftware L t d
The Surrey Technology Centre
40Occam Rd, Surrey Research Park
Guildford, Surrey, UK
Tel: ++441483 295050

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

LIBRARIES
Wintertree Software Inc.
69BeddingtonAve. Nepean,
Ontario, Canada K2J 3N4
Tel: 001613 825 6271
Fax:001613 825 5521
sales@wintertree-software.com
www.wintertree-software.com
Spellingchecker andthesaurus
components for C/C++, MFC, Visual
Basic, or Delphiapplications.

MFC LIBRARIES
Hypercube, Inc.
LosAngeles, CA, USA
Tel: +1 310 559 2354
Fax: +13105592357
harlan@hcube.com
www.hcube.com
MFCExtensionLibraries.
HyperView++: VBA-like embeddable
forms environment. HyperDraw++:
VISIO-like diagramming| drawing.
Freedemos on www.hcube.com. Buy
direct andsave.

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR96BB
Tel: 01816817701 Fax: 0181681702
Contact: www.openlink.co.uk
OpenLink Software is an industry‑
leading developer anddeployer of
secure, highperformancedatabase
connectivity technology, independent
operating system, network protocol
andunderlyingdatabase engine.

PROGRAMMING TOOLS
ZAC CATALOGS
www.InstantSoftwat
Huge selection of visual andinternet
development tools! Complete
technical information, downloadable
demos, on-line ordering and instant
on-line delivery. 30day money-back
guarantee.

PUBLISHING
yy Longman
y)

Edinburgh Gate, Harlow
Essex CM202JE
Contact: Customer InfoCentre
Tel: 01279 623928 Fax:01279 414130
eng.orders@awl.co.uk
www.aw!l-he.com/ computing
A wide rangeof booksonsoftware
development, object-oriented
technology andprog ramming from
authors such asWatts Humphrey,
ErichGamma, FredBrooks,Donald
KnuthandBjarneStroustrup.
AP Professional
24/28 Oval Road,London NW17DX
Contact: RachelBridgman
Tel: 0171482 2893 F a x :0171267 0362
app@apuk.co.uk
www.europe.apnet.com/
approfessional
Book publisher on internet
development,programming, PDAs,
software agents andmore.Specialists
in Macintoshbooks.

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

Product Manager
Tel: 01865314456
Fax:01865 314572
www.bh.com
sophie.foster@repp.co.uk
LeadingPublisher of books for
professionalprogrammers and
‘softwareengineers. DigitalPress
publishes high-quality, leadingedge
booksontopics such asMicrosoft
Exchange, Windows NT Server,
IntranetDevelopment, MicrosoftSQL

Server, Open VMS, X-Window
Systems, UNIX, Linux, Lotus Notes,
Web Servers.
Prentice Hall Europe
‘Campus 400, MarylandsAvenue
HemelHempstead, Herts, HP2 7EZ
Contact: Customer Services
Tel: 01442 881891 Fax:01442
ibd_orders@prenhall.co.uk
Weare the publisher of books and
CD-basedtraining materials in all
areas of computing - anddistribute
leadingimprints suchasQUEand
SAMS.
O'Reilly
Sheridan House,NorthWay
Andover, Hants
Tel: 01264 342832 Fax: 01264 342761
Contact: Customer Servs Dept
e-mail: itpuk@itps.co.uk
Leadingpublisher of books for Perl,
C++, UNIX, Open Systems, Windows
NT andthe Internet.

SECURITY PRODUCTS
Aladdin Knowledge
Systems UK Ltd
1William Street,Windsor
Berks SL41BB
Tel: 01753 622266 Fax:01753
sales@aldn.co.uk
www.aks.com
Aladdin is a leadingsupplier of
advancedsoftwaresecurity (HASP)
andsmart carddevelopment tools
(ASE) for softwaredevelopers.

BL Computer Security Ltd
101Hendon Lane
Finchley, London N33SH
Tel: 0181343.0734 Fax:0181346 2672
bi@bics.co.uk
www.bics.co.uk
Wespecialise in design and
manufactureof computer security
products. Anchol, Lure Booster,
Deadlock(Dongles)andC.L.A.M.P
Alarms

Data Encryption Systems Ltd
Silver Street House,
Silver Street, Taunton,
SomersetTA13DL
Contact Roy Davidson(Sales)
‘Tel:01823 352357 Fax:01823 352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DESmanufacturessoftwaresecurity
productsdevelopedasasolution to
‘softwarepiracy andtheft
Glyn Williams & Associates
LadywoodHouse, Ladywood,
Near DroitwichSpa,
Worcestershi reWR9 0AJ
Tel: 01905 757700 Fax:01905 757800
gwa@gwassoc.demon.co.uk
Software|Hardware copy protection
systems - The professionalchoice for
security and features. Worldwide
support.
RainbowTechnologies Ltd
4The Forum,Hanworth Lane
Chertsey, Surrey KT169UX
Tel: 01932 579200 Fax:01932 570743
sales@uk.rnbo.com
Only Rainbowdelivers leading edge
technology andISOcertifiedquality
for softwareprotectionandlicense
management.

Softlok International
Softlok House, 14Bark Street East
Bolton BL12BQ
Tel: 01204 436000 Fax: 01204 436025
sales@softlok.com
www.softlok.com
Protectyour future, protectyour
software. Establishedin 1987, Softlok
specialises in software piracy
protection.

Superbase DevelopersPlc
14Regent Street
Cambridge CB21DB
Tel: 0 1 1 8944 8962 Fax:0 1 1 8954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com

www.superbase.com
Superbase 3.2 offers powerfuldata
encryption andanRSA encryption
library with user-definablekey lengths
andbuilt-in emailsupport forsecure
communications anddata
management.

brooks@cix.co.uk
Contact: BobBrooks
World class training for Delphi
professionals.

DatabaseProgrammers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick,Stroud, GL66QQ
Contact Christine Shakespeare
Tel: 01452 814303 Fax: 01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRi s a Training, Consultingand
Development Company offering
scheduled, customised, 1-2-1,on-site
education. Allour courses arebasedon
practical, hands-onexercises andwe
a i m to teachprogrammers to develop
databaseapplications in Delphi,Visual
Basic,Access, ClipperandVO.

LearningTree International Ltd
Mole Business Park
Leatherhead, Surrey KT227AD
Contact Jan Mott
Tel: 01372 364600 Fax:01372 364611
uksales@learnii
Training for IT Professionals, Totally
integratedtraining solutions from the
worlds finest independent training
company.

QA Training Ltd
Cecily Hill Castle, Cirencester
Gloucestershire GL7 2EF
ContactCustomer ServiceTeam
Tel: 01285 655888 Fax:01285 644828
www.qatraining.com
Leaders in IT technical training and
consultancy.

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

Valtech Ltd
Corinthian House, St Giles Circus
279Tottenham Court Rd
LondonW1P 9AA
Tel: +44 (0) 171307 2300
Fax:+44 (0) 171307 2301
Web : http://www.valtech.com
training@valtech.com
Valtech isan internationaltraining
andconsultinggroup offeringa wide
range of courses, to transfer the
expertise to develop new multi-tier
systems. Valtech has trained5000
people throughout Europein 1997,
and is recognizedas the European
leader in Object Technology Transfer.

WEB APP DEV
Unipaim
1St Marys Court, High Street
Newmarket,Suffolk CB88HQ
Tel: 01638 569669 Fax: 01638 569601
Email: exe@unipalm.co.uk
Specialist Intranet|Internetsoftware
distributors. ColdFusionApplication
Server, ColdFusionStudio for rapid
deploymentof database driven Web
applications. Netscape - award‑
winning client, servers and
development tools for Web,
messagingandcrossware
applications.
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Exclusive Offers for EXE Readers
EXE Juggling Ball Set

Embossedwi th the name of your favourite magazine, EXE’s juggl ing balls provide instant
stress relief from everyday mental pressures. Increaseyour l i fe expectancy for £9.95 a set

( inc. postage and packing)

EXE Portfolio Case
This year’s key fashion accessory. Styl ish andpractical, the
EXEportfolio case wi th adjustable shoulder strap is made
of durable, waterproof black fabric and is the idealway to
c a r r y disks, printouts, lap-tops or just your sandwiches.
Stay aheadof 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. Never misplace your EXEs again for a minimal
£6.95 or £12.95 for two (both inc. postage and packing)

EXESubscribers Club Books available C++ DistilledDelphi Component Design
Selection RRP ClubPrice InEXE Managing Technical People
Microsoft Office 97: The complete Reference £28.99 £23.19 dan 98 C++ InteractiveCourse
Oracle 8: The Complete Reference Guide £46.99 £37.59 dan 98 Teach Yourself C++ Programming
Objects on theWeb £28.99 £23.19 Jan 98 C++ - How to Program
Windows NT & UNIX Integration Guide £39.99 £31.99 dan 98 Windows NT 4.0 Server Unleashed
CORBA: Distributed Object Using Orbix £27.95 £22.36 Dec 97 TCP/IP Unleashed
Teach Yourself Java 1.1 in 21Days £37.49 £29.92 Dec 97 Netware Unleashed
Web-Enabled Applications Programmed on the Net 45.99 £34.49 Dec 97 ActiveX from the Ground Up
UML Distilled £23.95 £19.16 Oct 97 Visual J++ Handbook
DSDM Dynamic Systems Development Method £27.95 £22.36 Oct 7 The Cyberia Guide to Smart Web Publishing
The C++ Programming Language Third Edition £27.95 £22.36 Oct 97 The Java Language Specification
Borland C++:The Complete Reference £29.95 £23.95 July 97 The JavaTutorial
Developing Software Applications £33.95 £27.15 duly 97 The Java Class Libraries
The Visual InterDev Handbook £19.99 £15.99 duly 97 Client/Server Unleashed
The Year 2000 Problem Solver £22.95 £18.35 July 97 JavaScript Essentials
Concurrent Programming in Java £29.95 £23.95 June 97 The Java Virtual Machine Specification

| Ti t l e QTY PRICE My Subscribers Club Number:
Payment Options (Cheques or purchase orders only )
O l enclose a cheque for ( p a y a b l et o EXE Magazine & drawn o na UKbank)
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If your job involves planningatraining schedule, selecting courses for
your staff or whether you decidewhere and what training is required,

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

Date Days Cost P'

CLIENT/SERVER
Introductionto Client Server Computing Monthly 4 1425 London LTREE Groupware Developmentwith
Client/Server Systems: Analysis &Design 2177198 4 1425 London LTREE MicrosoftOfficeTechnologies Regularly 5 1495 Call QATR
Microsoft Exchange5Server Administration: Hands-on Monthly 4 1425 London LTREE Domino Administration for
Client/Serverand DistributedComputing Regularly 3 1085 Call __QATR Lotus Notes46and the internet Regularly 2 69 C a l l _ Q AT R
Architecture and Designof EnterpriseSystems Regularly 4 1996 Call QATR InternetDevelopmentwith LotusNotes Domino4.6 Regularly 3 1045 Call QATR
SottewareTesting Regularly 3 1045 Call QATR VBA Programmingwith MicrosoftExcel Regularly 4 1275 Call QATR
IT Infrastructure Implementationand Management Regularly 4 1395 Call QATR pe rer omega TBA 5 1060 Manchester ITS
Architecture and Designof EnterpriseSystems Regularly 4 1395 Call QATR implementing&Supporting Microsoft

SystemsManagementServer 1.1 TBA 5 1050 Manchester ITS

COMMS DatabaseDesign&ImplementationonMicrosoft SQL Server6.5TBAS 1050 Manchester ITS
Wide Area Networking &Telecommunications Monthly 4 1425 London LTREE MicrosoftAccessforWindows 95and the
Wide Area Network Troubleshooting 7/1/98 4 1425 London LTREE Microsoft Access DevelopersToolkit TBA 5 1050 Manchester ITS
Hands-onX.25 77/98 4 1425 London LTREE DatabaseDesign&ImplementationonMSSQLServer6.5 TBA 5 1050 Manchester ITS
ISONfor Telecommunications 1/9/98 4 1425 London LTREE
Implementing ISDNDataNetworks 8/9/98 4 1425 London LTREE GUI DEVELOPMENT
High SpeedWide Area Networks 25/6/98 4 1425 London LTREE Application Development using BorlandDelphi V3 Regularly 5 1375 Call QATR

ImplementingComputer Telephony Integration 15/9/98 4 1425 London LTREE Shout daeke Coarloatalion Regularly 4 1295 Call QATR
BuildingObject-Oriented Applications

DATABASE with PowerBuilder V5 Regularly 3 1055 Call QATR
Access 97 30/07/98 2 360 Reading PTR Fast Track to PowerBuilderV5 Regularly 4 1375 Call QATR
Access 97 27/08/98 2 360 Reading PTR Microsoft Visual Basic Primer Regularly 1 295 Call QATR
Access97 24/09/98 2 360 Reading PTR Application Development using Visual Basic Regularly 4 1275 Call QATR
RelationalDatabases 4/08/98 4 1425 London LTREE
OracleCourses Monthly 5 1675 London LTREE INTERNET
MicrosoftSQL Server: Hands-On Monthly 4 1425 London LTREE Practical Internet 29/07/98 1-245 Reading PTR
Hands-OnMicrosoft SQLServer SystemAdministration Monthly 5 1675 London LTREE Practical Internet 26/08/98 1 245 Reading PTR
ObjectOrientedDatabases Monthly 4 1425 London LTREE Practical Internet 23/09/98 1 245 Reading PTR
Visual Basic 5and ActiveX for EnterpriseApplications Monthly 5 1675 London LTREE HTMLWeb Authoring 30/07/96 2 450 Reading PTR
Microsoft Access Monthly 4 1425 London LTREE HTMLWeb Authoring 27/08/98 2 450__Reading PTR
DatabaseAnalysis and Design Regularly 3 1045 Call QATR HTMLWeb Authoring 24/09/98 2 450 Reading PTR
BuildingaDataWarehouse Regularly 4 1395 Call QATR Microsoft Internet InformationServer Monthly 4 1425 London LTREE

Microsoft Access Development Regularly 3 875 Call QATR__ Introduction to Internet/Intranet for Business Monthly 4 1425 London LTREE
Introductionto Microsoft Access Regularly 2 550 Call QATR Developing aWebSite Monthly 4 1425 London LTREE
Programmingwith Microsoft Access Basic Regularly 2 595 Call QATR_ IntranetTechnologies: Comprehensive Introduction Monthly 4 1425 London LTREE
SQL Language Regularly 2 630 Call QATR__ Internetand System Security Monthly 4 1425 London LTREE

Microsoft SQLServer and Transact-SQL Programming Regularly 3 945 Call QATR Deploying Internetand IntranetFirewalls 21/5/98 _4 1425 London LTREE
MicrosoftSQLSe rve r6.5Administration Regularly 5 1475 Call QATR Java for C++ Programmers Monthly 4 1425 London LTREE
ImplementingaDatabaseDesignon IntranetTechnologies: Comprehensive Introduction 25/8/98 4 1425 Edinburgh LTREE
Microsoft SQL Server6.5 Regularly 5 1475 Call QATR NetscapeServersfor Intranet Development Monthly 4 1425 London LTREE

Visual Cafefor Java Development Monthly 4 1425 London LTREE
GROUPWARE AND OFFICE SYSTEMS Programmingwith JavaScript Regularly 2 625 Call QATR
Lotus Notes/DominoR45Application Development 1 Regularly 3 1045 Call | QATR ceaeconoaWeb Server et a.
Lotusveea ae Development2 Regularly 4 1375 Call QATR Internetworkingwith Microsoft TCP/IP onWindows NT4Regularly 5 1375 Call QATR

Devlopmentwi Regularly 4 1375 Call QATR__ !ntemetFundamentals Regularly 3 95 Ca l l __QATR
Totus Notes/DominoR45System Administration? Regularly 4 1375 Call _QATR__[ntranet DesignandMigration Regulerly 3 _ 106: Call___QATR
Totus Notes/DominoR&SSystem Administration? Regularly 2 69 Call QATR Internetand IntranetSecurity Reguiorly 3 . 1 0 6 Cal "| QATR
Introductionto LotusScript inNotes/Domino Regularly 3 1045 Call QATR BuildinganEffectiveWeb Site Regularly 3 1045 Call QATR
MicrosoftExchangeServer 5.5-Concepts NetscapeSuiteSpot Server v3 Regularly 5 1495 Call QATR
and Administration Regularly 3 945 Call QATR__ Internetworkingwith TCP/IP Regularly 4 1245 Call QATR
Microsoft ExchangeServer 5.5- Design Programmingwith VisualBasic Script Regularly 2 665 Call QATR
and Implementation Regularly 5 1475 Call QATR Implementing&SupportingMicrosoft
SupportingMicrosoftExchange5.0- Internet InformationServer 4.0 TBA 3 650 Manchester ITS
CoreTechnologies Regularly 5 1475 Call QATR
MicrosoftExchangeServer Performance LANGUAGES
andTroubleshooting Regularly 2 695 Call QATR Object OrientedProgrammingwith Java 20/04/98 4 1295 London VAL
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Cours Cost Place Company

Object Oriented Programmingwith Java 18/05/98 4 1295 London VAL ISDNTechnology &Application 07/07/98 2 570 Reading PTR
Object Oriented Programmingwith Java 15/06/98 4 1295 London VAL ISDNTechnology &Application 01/09/98 2 570 Reading PTR
Object Oriented Programmingwith Java 08/06/98 4 1295 Manchester VAL PCNetworking 13/07/98 1 245 Reading PTR
Developing JavaBeans 01/04/98 3 1195 London VAL pc Networking 10/08/98 1 245 Reading PTR
Developing JavaBeans 27/04/98 3 1195 London VAL pc Networking 07/09/98 1 245 Reading PTR
Developing JavaBeans 01/06/98 3 1195 London VAL Supporting Modems 27/07/98 1 245 Reading PTR
Developing JavaBeans 29/06/98 3 1195 London VAL Supporting Modems 28/09/98 1 245 Reading PTR

Developing Java Clients ozjo4/98_ 2 7 9 8 London VAL Hands-on LANTroubleshooting Monthly 4 1425 London LTREE
Developing Java Clients 30/04/98 2 7 9 5 London VAL FastLANTechnologies 2/7/98 4 1425 London LTREE
Developing Java Clients 04)06/98_2 795 London VAL FastLANTechnologies 22/9/98 4 1425 Edinburgh LTREE
Developing Java Servers 20/04/98 4 1295 London VAL Introduction to Internetworking Monthly 4 1425 London _LTREE
Developing Java Servers 26/05/98 4 1205 London VAL |p Routingwith OSPF and BGP 19/8/98 4 1425 London _LTREE
Advanced Programmingwith Java 11/05/98 4 1295 London VAL Cisco Routers Monthly 4 1 4 2 5 London LTREE

Advanced Programmingwith Java 08/06/98 4 1295 London VAL Hands-On Introduction to TCP/IP Monthly 4 1425 London _LTREE
Programming in C 04j08/98 4 920 Reading PTR Configuring Cisco Routers: Advanced Hands-on Workshop14/7/98.4 1425 London LTREE
Programming in C 01/09/98 4 920 Reading PTR
Programming in JAVA 08/07/98 3 720 Reading PTR NETWORKS
Programming in JAVA 05/08/98 3 720 Reading PTR _ Troubleshooting Cisco Networks Monthly 4 1425 London LTREE
Programming in JAVA 02/09/98 3 720 Reading PTR__ |ntroduction to Datacomm&Networks Bi-weekly 4 1425 London LTREE
Advanced C Regularly 4 1275 Call QATR Local Area Networks Monthly 4 1425 London LTREE
Advanced C++ DevelopmentTechniques Regularly 4 1275 Call QATR Hand-onPCNetworking Monthly 4 1425 London LTREE
C++ for non-C Programmers Regularly 5 1345 Call QATR Hands-On PCNetworking 25/8/98 4 1425 Edinburgh LTREE
C++ for CProgrammers Regularly 4 1195 Call QATR Data Network Design and Optimisation 28/7/98 4 1425 London LTREE
C++ Primer Regularly 2 630 Call QATR SNMP: FromWorkgroup to EnterpriseNetwork 29/9/98 4 1425 London LTREE
CPrimer Regularly 2 595 Call QATR Computer Network Architectures and Protocols 21/7/98 4 1425 London LTREE
CProgramming Regularly 4 1230 Call QATR UnderstandingATM Regularly 2 730 Call - QATR
Developing JavaBeans Regularly 5 1495 Call QATR__ !ntroductionto DataCommunications Regularly 2 730 Call QATR
Java for non-C Programmers Regularly 5 1295 Call QATR Enterprise-wideCommunications and Networking Regularly 4 1345 Call QATR
dava Primer Regularly 2 630 Call QATR LocalArea Network Implementation and Management Regularly 4 1345 Call QATR
Java for C/C++ Programmers Regularly 4 1245 Call QATR Network Primer Regularly 1 205 Call QATR
MasteringMicrosoftVisual Java J++ Regularly 5 1495 Call QATR Networking Essentials TBA 3 650 Manchester_ITS
Database Development using Symantec Visual Café Regularly 3 995 Call QATR MicrosoftMail Enterprise3.2 TBA 5 1050 Manchester ITS

Implementing &Supporting Microsoft SNA Server 3.0 TBA 4 850 Manchester ITS
MANAGEMENT implementing &Supporting Microsoft SNA Server40__ TBA 4 850 Manchester ITS
ManagementSkills for IT Professionals Monthly 4 1425 London LTREE ‐ |mplementing &Supporting Microsoft ProxyServer TBA 2 450 Manchester ITS
InfluenceSkills Monthly 4 1425 London LTREE ‐ Implementing &Supporting Microsoft ProxyServer 2.0 TBA 2 450 Manchester ITS
EffectiveCommunication Skills 14/7/98 3 1125 London LTREE
Teambuilding Skills Monthly 3 1125 London LTREE OBJECT ORIENTED TECHNOLOGY
Finance for Non-Financial Managers 7/7/98 4 1425 London LTREE Object Technology Introduction Monthly 4 1425 London LTREE
Business ProcessRe-engineering Monthly 4 1425 London LTREE Object-Oriented Analysis and Design Monthly 5 1675 London LTREE
NETWARE MangersApproach to Objects 05/05/98 1 395 London VAL

Manager's Approach to Objects 01/06/98 1 395 London VAL
IntranetWare: NetWare4 Administration 7/9/98 5 1675 London LTREE Usercases 06/05/98 2 795 London VAL
NetWare3Support andpanini Regularly 4 1345 Call QATR Usecases 02/06/98 2 795 London VAL

ca wae: Regularly § 1475 Cal ATR Analysis with UML RARE e s t a s Conton wey oe
intranetWare: NetWare4x Administration Regularly § 1695 Call QaTR Analysis with UML L I N H A 12_Tondon , veh
IntranetWare:NetWare4x Advanced Administration Regularly 8 1085 Call QATR Analysis with UML SENOS 24| 125. London, _NEE

Analysis with UML 29/06/98 4 1295 Manchester VAL
NETWORKING A Technical Introductionto CORBA 27/0498 1 395 London VAL
Introductionto DataCommunications&Networking 22/07/98 3 735 Reading PTR A Technical Introductionto CORBA 18/05/98 1 395 London VAL
Introductionto DataCommunications&Networking 12/08/98 3 735 Reading PTR A Technical Introductionto CORBA 15/06/98 1 395 London VAL
Introductionto DataCommunications&Networking 14/09/98 3 735 Reading PTR A Technical Introductionto CORBA 11/05/98 1 395 Manchester VAL
TCP/IPOverview 20/07/98 1 245 Reading PTR A Technical Introductionto CORBA 20/04/98 1 395 Edinburgh VAL
TCP/IPOverview 17/08/98 1 245 Reading PTR CORBA Enterprise Architectures 28/04/98 3 1205 London VAL
TCP/IPOverview 14/09/98 1 245 Reading PTR CORBA Enterprise Architectures 19/05/98 3 1295 London VAL
PracticalTCP/IP 06/07/98 2 490 Reading PTR CORBA Enterprise Architectures 16/06/98 3 1295 London VAL
PracticalTCP/IP 10/08/98 2 490 Reading PTR CORBA Enterprise Architectures 12/05/98 3 1295 Manchester VAL
PracticalTCP/IP 17/09/98 2 490 Reading PTR CORBA Enterprise Architectures 21/04/98 3 1205 Edinburgh VAL
ImplementingTCP/IP 21/07/98 1 245 Reading PTR A Technical Introduction to Java 14/04/98 1 395 London VAL
ImplementingTCP/IP 18/08/98 1 245 Reading PTR A Technical Introduction to Java 11/05/98 1 395 London VAL
ImplementingTCP/IP 15/09/98 1 245 Reading PTR A Technical Introduction to Java 08/06/98 1 395 London VAL
Basicsof DataCommunications 17/07/98 1 245 Reading PTR ATechnical Introduction to Java 22/06/98 1 395 Manchester VAL
Basicsof Data Communications 14/08/98 1 245 Reading PTR A Technical Introduction to Java 26/05/98 1 395 Edinburgh VAL
Basicsof Data Communications 11/09/98 1 245 Reading PTR Java EnterpriseArchitectures 15/04/98 3 1295 London VAL
Understanding FrameRelay 29/07/98 1 265 Reading PTR Java Enterprise Architectures 12/05/98 3 1295 London VAL
Understanding FrameRelay 26/08/98 1 265 Reading PTR Java Enterprise Architectures 09/06/98 3 1295 London VAL
Understanding FrameRelay 30/09/98 1 265 Reading PTR Java Enterprise Architectures 23/06/98 3 1295 Manchester VAL
Introductionto ISDN 28/07/98 1 265 Reading PTR Java Enterprise Architectures 27/05/98 3 1295 Edinburgh VAL
Introductionto ISDN 25/08/98 1 265 Reading PTR ‐ Advanced IBMSmalltalk 27/7/98 5 1375 Southmptn OBJE
Introductionto ISDN 29/09/98 1 265 Reading PTR ‐ Advanced IBMSmalltalk 12/10/98 5 1375 Southmptn OBJE
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Course Cost Place Course

Building Distributed Applications Windows Programming in C Regularly 5 1495 Call QATR
using VisualAge for Smalltalk 5/8/98 3 895 Southmptn OBJE Windows Programming with
Building Distributed Applications Visual C++ and the MFC Library Regularly 5 1475 Call QATR
using VisualAge for Smalltalk 19/10/98 3 895 Southmptn OBJE Building Applications with
Introductionto VisualAge 6/7/98 5 1375 London OBJE Microsoft Transaction Server Regularly 5 1595 Call QATR
Introductionto VisualAge 7/9/98 5 1375 Southmptn OBJE Fasttrack Windows NT5f o r Developers Regularly 2 650 Call QATR
Introduction to VisualAge 5/10/98 5 1375 London OBJE Developing OLE/ActiveX Controls
Building Applications using VisualAge for Smalltalk 13/7/98 5 1375 Southmptn OBJE With the MFC Library Regularly 5 1495 Call QATR
Building Applications using VisualAgeforSmalltalk 14/9/98 5 1375 Southmptn OBJE Windows OLE System Programming Regularly 5 1595 Call QATR
Building Applications using VisualAge for Smalltalk 12/10/98 5 1375 Southmptn OBJE Software Project Planning and Management 21/7/98 4 1425 London LTREE
Team Programming u s i n g VisualAge for Smalltalk 28/9/98 2 650 Southmptn OBJE Project Management: Skills for Success Monthly 4 1425 London LTREE
Programming in IBMSmalitalk 10/8/98 5 1375 London OBJE Software Project Planning and Management 25/8/98 4 1425 London LTREE
Programming in IBMSmalitalk 5/10/98 5 1375 Southmptn OBJE Managing Enterprise Software Development Projects Regularly 3 995 Call QATR
MVS Smalitalk:Transaction Managed Objects 26/10/98 5 1450 London OBJE DSDM Practitioner Regularly 3 945 Call QATR
VisualAge for Smalltalk Programmers 24/8)98 5 1375 Southmptn OBJE Project Management Skills Regularly 4 1245 Call QATR
Programming in VisualWorks call 4 1025 Southmptn OBJE Application Development with Microsoft
Object Orientated Programming with VieualAgefor Java ca l l _8 1250 Southmptn OBJE *02180using Visual Basic for Applications TBA 5 1060 _Manchester_ITS
Building Applets &Applications with VisualAge for Java 6/7/98 5 1250 Southmptn OBJE a Nieea Phanduon Claseibran™ ass Ha Mancladier ‘Ve
Building Applets & Applications with VisualAge for Java call 5 1250 Southmptn OBJE
00 Programming with Visua lAgefor Java atthe weekend call 4 call Southmptn OBE SOFTWARE
Lding TOPLink Enabled Java Applications 22/7/98 3 call Southmptn OBJE ‐ Indentifying and Confirming User Requirements Monthly 4 1425 London LTREE
Object-Oriented Concepts Analysis &Design call 3 800 Southmptn OBJE Implementing the Year 2000 Conversion Monthly 4 1425 London LTREE
Object-Oriented Analysis and Design
using the Booch Method Regularly 4 1245 Call oatR SYSTEMS ANALYSIS
Object-Oriented Analysis and Design Software Quality Assurance 28/7/98 4 1425 London LTREE
using Rumbaugh'sOMT Regularly 5 1475 Call QATR Software Systems Analysis and Design Monthly 4 1425 London LTREE
Developing CORBA Applications for C++ Regularly 3 1375 Call QATR Hands-on Microsoft Exchange5 Monthly 4 1425 London LTREE
Object-Oriented Designfor C++ Development Regularly 5 1475 Call QATR = Windows Architecture 5/4/98 4 1425 London LTREE
Overview of Distributed Objects Regularly 1 295 Call QATR Building Office97IntranetApplications Monthly 21/4/98 1425 London LTREE
Object-Oriented Primer Regularly 1 295 Call QATR
Object-Oriented Software Development Regularly 3 995 Call g a t R SYSTEMS MANAGEMENT
Object-Oriented Analysis and Design Implementing &Supporting Microsoft
using the UnifiedModelling Language Regularly 5 1475 Call QATR ‐ Systems Management Server 1.2 TBA 5 1050 Manchester ITS

Implementing & Supporting Microsoft S
PC SUPPORT ystems Management Server 1.1 TBA 5 1050 Manchester ITS
PCConfigurationand Troubleshooting Bi-weekly 4 1425 London LTREE
Advanced PCConfiguration TESTING
Troubleshooting & Data Recovery 48/8/98 4 1425 Edinburgh LTREE Practical Software Testing Methods Monthly 4 1425 London LTREE
PCConfiguration and Troubleshooting 15/9/98 4 1425 Edinburgh LTREE
Advanced PCConfiguration UNIX
Troubleshooting & Data Recovery Monthly 4 1425 London LTREE Unix Fundamentals 06/07/98 3 690 Reading PTR
Advanced PCSupport Regularly 4 1245 Call QATR Unix Fundamentals 27/07/98 3 690 Reading PTR
PCFundamentals Regularly 3 845 Call QATR Unix Fundamentals 24/08/98 3 690 Reading PTR
PCSupport Regularly 4 1175 Call QATR ‐ Unix Fundamentals 28/09/98 3 690 Reading PTR

Unix Shell Programming 09/07/98 2 460 Reading PTR

PROGRAMMING Unix Shell Programming 30/07/98 2 460 Reading PTR
VisiBrokerforJava 20/04/98 4 1295 London VAL ‐ Unix Shell Programming 27/08/98 2 460 Reading PTR
VisiBroker for Java 18/05/98 4 1295 London VAL Advanced Unix Tools &Shell Scripts 03/08/98 2 460 Reading PTR
VisiBroker for Java 15/06/98 4 1295 London VAL ‐ Advanced Unix Tools &Shell Scripts 31/08/98 2 460 Reading PTR
VisiBroker for Java 05/05/98 4 1295 Manchester VAL ‐ Unix System Administration 15/07/98 3 690 Reading PTR
Advanced VisiBroker for Java 27/04/98 3 995 London VAL ‐ Unix System Administration 05/08/98 3 690 Reading PTR
VisiBroker for C++ 14/04/98 4 1295 London VAL ‐ Unix System Administration 02/09/98 3 690 Reading PTR
VisiBroker for C++ 22/06/98 4 1295 London VAL Unix Networking 16/07/98 3 460 Reading PTR
Orbix for C++ 11/05/98 4 1295 London VAL ‐ Unix Networking 13/08/98 3 460 Reading PTR
Visual Basic 5for Business Solutions Bi-weekly 4 1425 London LTREE Unix Networking 10/09/98 3 460 Reading PTR
Developing Windows CEApplications with VisualC++ Monthly 4 1425 London LTREE UNIX Introduction Monthly 4 1425 London LTREE
Visual InterDev for Enterprise Applications 8/9/98 4 1425 London LTREE UNIX Tools and Utilities Monthly 4 1425 London LTREE
Win32 Systems and Network Programming 22/9/98 4 1425 London LTREE UNIX Workstation Administration 4/8/98 4 1425 London LTREE
Programming ActiveX with MCF Monthly 4 1425 London LTREE UNIX Server Administration 9/9/98 4 1425 London LTREE
Visual C++: Windows Programming with MFC 3/8/98 5 1675 London LTREE X Window System Programming 4/8/98 4 1425 London LTREE
Java Programming: Hands-On Monthly 4 1425 London LTREE UNIX Programming 11/8/98 4 1425 London LTREE
Java for Enterprise Systems 7/1/98 4 1425 London LTREE Perl Programming Monthly 4 1425 London LTREE
Visual J++ Monthly 4 1425 London LTREE UNIX Fundamentals Regularly 4 1195 Call QATR
Introductionto Programming: Hands-on Workshop Monthly 4 1425 London LTREE UNIX Programming Regularly 5 1375 Call QATR
CProgramming Monthly 4 1425 London LTREE UNIX Systems Administration Regularly 4 1195 Call QATR
Introduction to C++ for Non-C Programmers Monthly 4 1425 London LTREE Mastering UNIX Shell Scripts Regularly 4 1195 Call QATR
Kornshell Programming Monthly 4 1425 London LTREE ‐ Solaris Systems Administration Regularly 4 Call QATR
Developing Windows NT Server Applications Regularly 5 1595 Call QATR
Mastering Web Site Development using Visual InterDevRegularly 5 1445 Call g a t R WINDOWS
Win32 Programming Essentials Regularly 5 1495 Call QATR Windows 95Support and Networking Monthly 5 1675 London LTREE
Developing ActiveX Controls and Components Regularly 5 1495 Call QATR__ Integrating Microsoft Office97 21/7/98 4 1425 London LTREE
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Course Date Days Cost Place Company MPANY DETAILS

Hands-On TCP/IP Internetworking on Windows NT Monthly 4 1425 London LTREE K e y ITS IT Sector
Windows NT5 Monthly 5 1675 London LTREE Griffin Business Centre, 298 Lower Broughton Road, Manchester M72LA
Microsoft Windows Operating Systems Contact Beverley Blackman, Business Consultant
and Services Architecture| TBA 2 450 Manchester ITS bevblackman@itsector.com
Microsoft Windows Architecture | TBA 2 450 Manchester ITS Tel: +44 (0) 161 77306 77 Fax: +44 (0) 707 060 11 24
Microsoft Windows Operating Systems E-mail: mailbox@itsector.com Web: http://www.itsector.com
and Services Architecture II TBA 3 650 Manchester ITS A new era is approaching andit's gaining speed!As one ofthe UK's fast
Microsoft Windows Architecture II TBA 3 650 Manchester ITS growing /T recruitment and training companies, ITSector's respectivecourses
Microsoft Windows Architecture |& II TBA 5 1050 Manchester ITs ‘each existing and new users how to become fully proficient in their chosen

field. Move faster towards Microsoft certificationwith ITSector. Pleasenote ‑
WINDOWS NT all pr ices are exclusive of VAT and the cost of the exams.As of 1/5/98all

a 5 Microsoft exams prices are £65 + VAT. All examinations can be arrangedby
toinistering Microson Windows/NT&® Regularhy gSeau i s o )Call QATR one of our training advisors at your localSylvan ProMetric Testing Centre
Supporting Windows NTServer 4.x ‑
EnterpriseTechnologies Regularly 5 1475 Call QATR a ‑
Supporting Windows NT4x-Core Technologies Regularly 5 1475 Call QATR itdPTR able Associates Limited
Supporting Microsoft Systems Management Server Regularly 5 1475 Call QATR 41 London Road, Twyford, Berkshire RG109EJ

S o a i e a e Tel: 0118-934-4101 Fax:0118-934-4105Supporting Microsoft SNA Server V4 Regularly 5 1475 Call QATR email: training@ptr. k Web: h t t p : ( k
Windows NT4xEssentials Regularly 4 1395 Call QATR i l a s ebaiitebeaurwipiticoul
Windows NT5Essentials Regularly 5 1595 Call QATR PTRAssociates specialises in offering quality hands-on gener i c technical

. training in two principalareas - Data Communications andNetworkingand
Supporting Windows u e ! Sauer Regularly ile 135 Cal OATR Operating Systems. The modularity of course materialanddepth of subject
Implementing Windows NT 5 Active Directory Regularly 3 1045 Call QATR ‐ knowledge enable tailored or custom-made single company courses to be
Windows NT Support Fundamentals 13/07/98 3 690 Reading PTR offered, in addition to the schedule of public courses.
Windows NTSupport Fundamentals 10/08/98 3 690 Reading PTR
Windows NTSupport Fundamentals 07/09/98 3 690 Reading PTR K e y OBJE The Object People Limited
Supporting Windows NTServer 20/07/98 5 1150 Reading PTR Epsilon House, Chilworth Science Park, Southampton, SO16 7NS
Supporting Windows NT Server 17/08/98 5 1150 Reading PTR Tel: 01703 769996 Fax: 01703 766066
Supporting Windows NTServer 14/09/98 5 1150 Reading PTR Email: ukinfo@objectpeople.com
Citrix Winframe 78)07/98 1 230 Reading PTR Web: http://www.objectpeople.com/uk/
Citrix Winframe 25/07/98 1 230 Reading PTR The Object People have a world-wide reputation in assisting clients adopt and
Citrix Winframe 29/08/98 1 230 Reading PTR ‘ a k e successfulprogress with object technology. Services include: general

= 5 : : Java andSmalltalk Training/Consultancy|/Migration. Wealso specialise in
Windows nueWorkstation and Server: Hands-on Bi-weekly 5 1675 London LTREE Vic i j a / A g e and VisualWorks. In addition, weprovide courses to cover Object‑
Windows NT4Workstation and Server: Hands-on 21/9/98 5 1675 Edinburgh LTREE Oriented Analysis and Design techniques, as well as Object Technology
Windows NTOptimisation and Troubleshooting Monthly 5 1675 London LTREE Management Overviews.
Microsoft Transaction Server Monthly 4 1425 London LTREE Our consultants/trainers are highly skilled inawide range ofdevelopment
Porting Applications from UNIX to Windows NT 18/8/98 4 1425 London LTREE ©” vironments. We therefore offer a tailor-made Migration Service to assist

‐‐ transition to Java or Smalltalk from other OOlanguages or between different
Porting Applications from UNIX to Windows NT 18/8/98 4 1425 London LTREE Smalltalk systems.
Implementing &Supporting Windows NTServer 4.0 TBA 5 1050 Manchester ITS
Implementing &Supporting Windows NT H
Server 4.0 in the Enterprise TBA 5 1050 Manchester ITS WeyTREE ee sindbp KT227AD Contact: Jan Mott

e a r o l e Business Park, Leatherhead, Surrey ‘ontac t : Jan MotSystem Administration on Microsoft SQL Server 6.5 TBA 5 1050 Manchester ITS Tel: 0800 282353 Fax: 01372 364611
WINDOWS SUPPORT email: uksales@learningtree.com Web: http://www.learningtree.com/uk
Supporting Windows ‘95 23/07/98 2 460 Reading P t r Learning Tree Internationalprovides training for IT professionals. Established
Supporting Windows 95 20/08/98 2 460 Reading PTR =? 1974, the company presents an impartial v iew, focusing on practical

application of knowledge.
Supporting Windows '95 17/09/98 2 460 Reading PTR
Implementing Windows NT Security: Hands-on Monthly 4 1425 London LTREE ae. a oe n o e Y K e y QATR QA Training LtdNetWare to Windows NTIntegration and Migration 26/5/98 4 1425 London LTREE s é _ F
Microsoft Systems Management Server Monthly 4 1425 London LTREE Cecily Hill Castle, Cirencester, Gloucestershire, GL7 2EF
a S c i e w a e =n T B D Manchecker arg Te l 01285 655888 Fax: 01285 643748
‐ ad eproring uy‐‐ oS Email: responsecentre@qatraining.com
Implementing &Supporting Windows 3.11 TBA 3 650 Manchester ITS Web; http://www.qatraining.com
Impl i ing Wit T 1050 Manchester ITS sh e e t 5 a; 2mejementing eSupporting sadnsi - B A m a a e ‐S QA Training is widely recognisedas the premie r IT training company in the
Implementing &Supporting Windows NTWorkstation 4.0 TBA 5 1050 Manchester ITS ( y x and the largestprovider of technical training to IT professionals. Weoffer
Implementing &Supporting Microsoft Exchange Server 4.0 TBA 5 1050 Manchester ITS over 150programming andsupport courses andare major businesspartners
Implementing &Supporting Microsoft Exchange Server 5.0 TBA 5 1050 Manchester ITS andaccredited trainers of Compaq, Hewlett-Packard, Lotus,Microsoft,
Implementing &Supporting Microsoft ExchangeServer 5.5 TBA 5 1050 Manchester ITS aa sere peace ad ‐ amongst others as sire that, we

7 : actua l ly provide in terna l t ra in ing tocompanies like Microsoft on their own
Intemetwordng,TCEIFtalvances N b a TE Saeoee sites Manchester 11S products in advanceofrelease. This makes us the first to u n d e r s t a n dand
Implementing &Supporting Microsoft Internet provide training andconsultancy on the latest technologies to our customers.
Information Server 3.0 &Microsoft Index Server 1.1 TBA 3 650 Manchester ITS
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Key VA LT Valtech Ltd
Corinthian House, St Giles Circus, 279 Tottenham Court Rd,
London W1P 9AA
Tel: +44 (0) 171307 2300
Web: http://www.valtech.com
Valtech is an international training andconsulting group offeringa wide range
of courses, to transfer the expertise to develop new multi-tier systems. Valtech
has trained 5000people throughout Europe in 1997, andis recognizedasthe
European leader in Object Technology Transfer.

Fax: +44 (0) 171307 2301
E-mail training@valtech.com

EXE Software Training Guide, produced by EXE Magazine, Centaur Communications Ltd, St Giles House, 50Poland Street, London W i v 4AX
Tel : 0171970 4000 Fax: 0171970 4895 e-mail: advert g@dotexe.demon.co.uk.

If y o u would like to include your Training Listings in our next guide, please call advertising on 0171970 4838.
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For 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

DEVELOPERS A N D NETWORK E N G I N E E R S :ALL LEVELS

‘ : ¥ ¥
If y o u a r e bright, ambit ious and h a r d working, then we c a n provide yet!
w i th a n o p p o r t u n i t y t o p rove yourself. W e offer a fast track t o increased
responsibility which al lows y o u to contro l h o w you progress towards m e e t i n g
y o u r career a s p i r a t i o n s .

As well as having the right characteristics
t o fit i n t o o u r o r g a n i s a t i o n ,you will also be:

* a graduate with a 2:1 or better
in an appropriate subject

* technically outstanding

+ able to learn quickly and solve problems

* able to commun ica te orally and in wr i t ing

+ committed to following quality procedures

* willing to work on assignments

at clients’ s i t e s ,

e
TURNING IT STRATEGY INTO I'T REALITY I Bi

Solution
Technical Recruitment Specialists

CONSULTANCY-VARIETY!
Cambridge to £35k
Exciting work in growth areas, variety, a
friendly atmosphere, excellent training,
and a good location are what you II find if
you start the NewYear right by joining this
software and systems consultancy. Some
of the application areas include: mobile
comms, digital video, Interne WWW, set‑
top-boxes, advanced screen telephony,
embedded software etc. Their clients list
includes some of the best compan ies . I f
you get along well with colleagues, have
a good degree and some of the following:
C, C++, OOD, real-time embedded
software, and hardware knowledge: then
send a c.v. to be considered. Positions
exist for Architects and Designers.

3D GRAPHICS
Bristol £Excellent
If you like a challenge and want to work
for a company on the leading edge of the
graphics industry - this is the company for
you! Ideally you will have exper ience of
high level software development, C/C++
and OO. Any of the following would be a
plus: OpenGL, Direct 3D, DirectX,
DirectDraw, 2D/3D graphics, PC coding,
You will be working on the next
generation in 3D graphics, will work with
people who are enthusiastic about their
work, and will rece ive an attractive salary
and great package.

74

Contact KARI MYRING-MCDONALD
Tel: 01296 336036 a n y t i m e

Fax: 01296 336037
Email:jobs @soltech.co.uk

GRAPHIC
Hants £18 to 40k
Well known international consumer
electronics company with an expanding
UK design centre seeks engineers with
drive and ability. In exchange for your
skills and expe r i ence you can expect
great career prospects, state-of-the-art
w o r k , and the prestige of working for this
first class company. Vacancies exist
from Graduate to Principal Engineer
level in either longer term R&D projects
or shorter term customer driven projects
in areas such as 3D graphics and media
animat ion , i m a g e process ing, multi‑
media, comms, broadcast. You should
have skills in SOME of: Visual C++,
C++, MFC, OOA/OOD, Windows, GUIs,
RDBMS, graphics, embedded systems.

MULTIMEDIA
Berks to £30k
Major player in Object Technology,
Advanced Web Applications, and
Multimedia technologies have several
vacanc ies for Software Engineers with
a t least 2 years expe r i ence in some of
the following: Delphi (or C++ prepared to
learn Delphi), Visual Basic, GUIs, Java,
SQL Server, Active X, Windows 95/NT,
Object Technology, Visual C++, MFC,
OWL, Windows 95/NT at systems level,
network management, TCP/IP,
embedded systems (set-top boxes,
drivers), Internet technologies.

- T V

SOFTWARE
OPPORTUNITIES

VISUAL C++ DEVELOPERS
Winchester £22-30k
This company are specialists in
development, design and distribution of
Electronic Document Management
systems. You will be working in a
prog ress i ve , small team environment
and your contributions will have a
significant impact on company success.
You will design anddevelop 32bit
commercial applications for Windows,
will be involved in the full project
lifecycle, take responsibility for your own
Product areas, and be encouraged to
innovate. You should have a good
degree and proven e x p e r i e n c e o n 32bit,
Visual C++/MFC development. Close to
city centre, free parking, 6 monthly
r e v i e w s , great bens and profit share.

USER INTERFACE
Cambridge £23 to 30k
My client has achieved striking success
in providing world leading sophisticated
software to the telecomms industry and
are currently entering a phase of
considerable e x p a n s i o n . You should
have a m i n i m u m o f one years
expe r i ence in GUI/RAD development,
preferably in Delphi, but VB4 or 5 and
Visual C++ are also of interest.
Familiarity with SQL, Windows NT,
Oracle, and client/server technology
would bea plus. Salaries are negotiable
to attract the best.

To apply, please effther p h o l i e f o r a n a p p l i c a t i o n
f o r t o r seng u s a i p r i n t e d e@py offyour C V

(pleadginelude full d e t a i l s )fo:
Ms S Chobffot ,

T Ana lys i s and Des ign L i m i t e d
Pride C o u r t
80-82 W h i t e L i o n Street
L O N D O N
N I  9 P F

0171-278 1902
schouflot@itad.co.uk

We offer excellent pay and benefits and,

if you perform well, you can expect fast
p r o m o t i o n a s w e grow. The package includes:

* non-contributory p e n s i o n

* pr ivate health i n s u r a n c e

* life i n s u r a n c e

* permanent heaith i n s u r a n c e

* share o p t i o n s

+ 25 days holiday.

We provide tra in ing and s u p p o r t within a

challenging work e n v i r o n m e n t . The Company
is young, dynamic and based in a lively p a r t

of central London. We o p e r a t e a s t r i c t

no-smoking policy

The Tower House
High Street
Aylesbury
Bucks HP20 1SQ

GUI DEVELOPERS
Cambridge or Maidenhead
Excellent company - strong base and
growing! You will be working in their
software development tools group in a
team, working closely with other team
members while taking responsibilty for
your own areas. Friendly and open
atmosphere with plenty of opportunity
to. expand your skills and knowledge
and develop your career in a fast‑
growing company. They are particularly
interested in development experience
of Win32, API, preferably with Visual
C++/MFC although e x p e r i e n c e with
other GU! class libraries will be
considered.

OO EXPERT
Herts/Cambs circa £30k
One of my favourite clients! Hard to get
in to this top-rate leading international
high-tech automat ion organisation, but
you can expect first class training to
keep your skills up-to-date, an
excellent e n v i r o n m e n t , and interesting
work. As an expert in OO technology
you will be responsible for
incorporating these methodologies into
exist ing and future products and
assisting other eng ineers in developing
OO skills. You should be fluent in
Visual C++ and OO with a good
degree - UML, COM, ActiveX, VxDs a
plus.
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exible Location - u ° to £45,000
plus Executive Car, Benefits & Relocation

Do you aspire to be a leadingedge technologist?
...andremain one!!

You DO! Then read on.
If you have‘an in-depth knowledge of WIN32 / COM, coupled wi th C /C++
a n d Windows API y ou r oppor tun i t y has arr ived. QA are look ing fo r
posit ive, forward th ink ing indiv iduals , who strive a n d dr ive to grasp
technology andmove it forward.
Part of Skillsgroup, QA Training Limited are the UK’s foremost IT technical
training company a n d a rap id l y expanding force in the international
training market. Due to this rap id growth and ever emerging n e w tech‑
nology, QA are now looking to recruit Win 32 Lecturers / Consultants, to
work from various locations in the South East and South West of England
plus London.

Successful candidates w i l l receive the following comprehensive benefits
package:
e@Executive Car @PPPHealthcare @Pension
@LifeAssurance @RelocationAssistance (where appropriate)
To qualify for these unique opportunities, you w i l l need a minimum of two
years WIN32 programming experience, ideal ly under Windows NT, plus
2 years development experience us ing C /C++ . Knowledge of mu l t i ‑
threaded programming and c l ient /server design and implementat ion
would also be an advantage.

exper ience in the fo l low ing sk i l l areas: Windows NT, C /C++ , Java,
OOAnalysis & Design,ActiveX andATL.

To apply please cal l Myr iad Computer Services Limited on 0121-704 4444
or send a copy of your CV to Myr iad at Dominion Court, 43 Station Road,
Sol ihu l l , West Mid lands B91 3RT. Fax us on 0121-704 7700 or emai l

kaw@myriad.co.uk
A l t e r na t i ve l y c a l l QA Tra i n i ng d i r e c t on o u r 24 h o u r
answerphone on 01285 656889 for an in fo rmat ion pack.
For further details about QA Training visi t o u r website on
www.qatraining.com.

| Training Please quote reference SLK/1204/EXE



D+Graphics +C++
¢ Medical

¢ Process Control

Technical
ERS Technical is amember of the ExecutiveRecruitment Services plc group of companies

¢ Imaging

# Games

¢ Multi-media

For more information on UKwide vacancies contact
Pia Hartnell q u o t i n g re f no. PH2300 at

ERS Technical
Ambassador House, 575-599 Maxted Road,
Hemel Hempstead, Hert fordshire HP2 7DX

te l ephone 01442 231691 facsimile 01442 215486
email pia_hartneli@ers.co.uk web h t t p : / /www.e r s . co .uk /e r s

In and Around
West Yorkshire

Programmers, Analyst Programmers,
Software Engineers,

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

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone: Vincent Atherton on Leeds
(0113) 250 4560 or write to:

AIREDALE RECRUITMENT

Realtex House, Micklefield Lane,
Rawdon, Leeds LS19 6AX

Airedale Recruitment
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N ine t y four p e r c e n t of candidates
us i ng Cc i in response to
a r e c e n t s u r v successfully
been found a p o s a w h i c h
promised g r e a t e r c a r e e r p r o s p e c t s
a n d , f u r t h e rmo re , h i g he r salaries.

N i n e o u t of t e n candidates said
they w e r e m o r e than isfied
w i t h the ma r ke t k now l edge o f
the Connec t i ons consu l tan ts
t h e y w o r k e d w i t h .

I f y o u ' r e l ook ing f o r the fast lane
past the s l ow t r a f fi c , telephone
The Windows C o n n e c t i o n s
on 0 11 8 9 892444 or mai l
your CV to:

The Windows Conne c t i o n s
The E lm s , 2 6 Broad S t r e e t ,
Wokingham, Berkshire RG40 1AB
Fax: 01189 893322
Email: mai l@winjobs.co.uk

T h e W i n d o w s
‐ l O N N L E L C T I i a nm

j u n e 1 9 9 8



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 : 0171 970 4895 E m a i l : benb@dotexe.demon.co.uk

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 3QX
Tel: 0161 448 2885 Fax: 0161 448 2886

TELECA s o t emsatsies com itp: elce com

GET OUT OF THAT RUT
In a recent survey of Software Engineers with up to 10 years experience of
C/C++ development 25% had not changed jobs in the last 5 years.

This is what you missed:
New Challenges
New Applications Development
New Skills
Increased Career Potential & Prospects
Change of Location
New Friends
Higher Salary/Reward
New Working Environment

Unless you work for one of those rare employers who care about your
personal career growth, offer you varied/rapidly changing projects, and
exposure to New Technology then YOUR career development is your
responsibility.
Let us advise you on your career development. We can offer you the
opportuity to see what's out there and help you to achieve most if not all of
the above.

James Hunt Email: j ames @ash-associates.com
Ron Cook Email: ron@ash-associates.com
Michelle Maxwell Email: michelle@ash-associates.com
Kaye Chambers Email: k a y e @ash-associates.com

SH ephone
ssociates PDC9ARyALEI

COMPUTER RECRUITMENT CONSULTANTS: Fa xFirst F l o o r , 3 9 t o 4 1 H i g h S t r e e t por
oe 01425 480807
TEL:(01425) 475480 FA X : ( 0 1 4 2 5 ) 480807

E X E j u n e 1 9 9 8

RW ROBERT WILLIAM JAMES & ASSOCIATE!

Searching For Highly
Desirable Professionals

Project Leader - Business Systems Development - £neg
Experience of managing programming resources, both permanently and
contract employed ideally using formal project management techniques.
To deliver top quality work at all t i m e s
Functional experience in Commercial (Order processing, Invoicing,
Distribtuion) or Financial systems.
Knowledge & experience of any of the following would be advantageous, but
not essential:- CA ADDS-Online, IDBMS, COBOL anda recognised
structured design & development methodology

Senior Software Engineer £32-36k
Primary requirements:
‐ Software House/Vendor experience with good analysis/design skills

ofcomplete life-cycle of projects.

Visual Basic, Database (Access/Jet).
Secondary skills:
‐ CAD/CAM exp, RS232/Comms, CNC machinery controllers, Delphi, SQL
7, SQL Server, Client/Server Systems.

Visual Basic Programmer £ to 26k
@ Object orientated, familiarity with CAD/CAM systems would be

advantageous, as would database experience (preferably SQL).
@ Must beexperienced in meeting with c u s t o m e r s , discussing projects, then

wr i t i ng programs from start up & developing/enhancing later when required.

2nd Floor, Haymarket House, Wote Street, Basingstoke, Hampshire RG21 7NL
Tel: 01256 818833 Fax: 01256 816144 email: clancy@rwjuk.demon.co.uk

Please call Greg Clancy for further information on these and
other opportunities available.

CADAR Measurement and Control Systems Ltd, a leading gauge and
precision measurement specialist, is seeking two software developers for
its Windows95/NT based real time display and analysis packages.

Project Leader
Educated to degree level, you should have 2 to 3 years experience in PC
based software development, mostly under Windows95 or NT using
Microsoft tools and be familiar with C and/or C + + , MFC, OLE/Activex,
and DAO. This position offers an excellent opportunity to move up a rung
and take on the responsibility of leading a small team. In return you will
exercise your creative talents to design and code new products and to
solve problems as they arise.
Software Developer
This position would ideally suit a programmer with a basic understanding
of Microsoft C/C++ and MFC under Windows95/NT but new graduates
who have studied C/C++ and object oriented design techniques may
also apply. You will be working in a small team on new software products
- not just coding more databases or writing GUIs for someone else's old
COBOL!
Both positions offer the chance to work in a stimulating, if sometimes
hectic, multi-disciplinary environment, contributing significantly to the
product range of a company well known for innovative measurement
solutions. CADAR is located in Sheffield, close to the hillsand dales of the
Peak District National Park and definitely nowhere near the M3& M4!

If you can handle real product development and wide open spaces then
write to Mike Teare, Development Director, CADAR MaCS Ltd, 100
Fitzwalter Rd, Sheffield S22SP, or telephone 0114 275 0722 for details.

Professional Search/Contract staffing

Ss
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A APPLE
MULTIMEDIA

If you have development or support skills in
any of the above and you are looking f o r

a permanent or con t rac t position, then we can
help you find the r ight opportunity.

Logistix
W e a Fe “prison
978_\9% 1 9 9 8

Logistix Recruitment Limited, Lamb House, Church Street, Chiswick Mall,
London W4 2PD Fax: 0181 742 3061 E-Mail: logistix@atlas.co.uk

Website: www.atlas.co.uk/logistix

Te l e p h o n e : 0 1 8 1 742 3060





PCDevelopers
£Excellent
Arthur Andersen isone of the world’s leadingprofessional
services organisations. Our Tax Computer Services group
provides practical IT solutions to Tax problems for clients.

As part of a small and dedicated team you wi l l be
responsible for the whole project lifecycle including
specification,design, programming and maintenance/
support. The group works in a Microsoft environment
usingboth Visual Basic and ‘C’.

Following recent growthwe are seeking candidates with
a couple of years’ solid programming experience who
are enthusiastic about the use of PCs in business.

Central London
We are looking for numerate graduates with good
interpersonal skills, sound commercial sense, and astrong
academic record (minimumIli).Weoffer anexcellent salary
and good career prospects.

Please send your CV to Linda Johnston,Arthur Andersen,
1 Surrey Street, LondonWC2R 2PS. Tel: 0171438 3251.

ARTHUR
AANDERSEN

Java, refreshment for able minds

skills, and Software Engineers with solid object design and implementation exper ience gained with Java or C++.
To apply please forward your CV to our recruitment partners IT Connections,

£35,000 to £50,000 + Stock Options
US based Jyra Research Inc. is creating the next generation of advanced Java based

Hertfordshire R&D Centre

©Internet Service Management tools for the World's largest network providers.The opportunity to make a significant

contribution to our revolutionary Agent based software exists for Development Leaders, with network product development

JYRA
Bedford Business Centre, Mile Road, Bedford, MK42 STW

Telephone: 01234 405504, Fax: 01234 405508 or E-Mail: mail@it-connect.com quoting reference CCP123



lf the policewere like
MStechnical support
Tt” piece by an unknown author was recen t l y emailed to us.. .

‘Brussels police department, howmay | assist you?’
‘Uh... yes... | just got hit in the face with a cream pie.’
‘Okay, sir. Haveyou called the Brussels police department before?’
‘No!

‘Well, let meget alittle information about you for our records.
Your name?’
‘Bill Gates’
‘Country?’
‘USA’
‘Native language?’ \ \S ,
‘English’
‘Okay, s i r . Your police department ID number is BP31415927. Please use
this number the next time you call. Now, you say you were hit in the face
with apie?’

Freebie of the month
e hat fashionable developer wouldn't want to spot

v4 Wrrine wrapped in the protective impermeability
of this stylish yet sensible Microsoft Visual C++
c a g o u l e ?The matching Microsoft Visual C++
Thermos, Microsoft Visual C++ lunchbox, and
Microsoft Visual C++ train number book (not
pictured) complete the whole ensemble. As
none of the EXE staff actually indulge in such
activities, we are looking forward instead to
the arrival of our Microsoft Visual C++
surfboards and Microsoft Visual C++ Board

Wax. Yes indeed.

And finally...
s this photo of the label on a Deskpro 4000
keyboard shows, we think Compaq may be

taking the concept of stating the obvious a bit
too far.We have some suggestions for their
next models:

‘For best operation, switch this computer
on before use.’

‘To avoid injury, please do not put your
head through this screen.’

‘Warning! Inserting your tongue into the CD-ROM drive may
invalidate your warranty.’

If you know of any other examples of labelling lunacy, we'd like to
hear about them.

E X E j u n e 1 9 9 8

C T R L - B R E A K

‘Yes, | was just a b o u tto meet with the Belgian Prime Minister. One
person distracted mewhile another hit mewith a cream pie.’
‘We've had other customers report that they were hit in the face with a
custardpie. Are you sure it was a cream pie?’
‘Well, | have white stuff all over my face and | don't see any custard,so |
really don't think it was a custard pie.’
‘Have you visited the PrimeMinister before?’
‘Yes'
‘Were you hit in the face with apie then?’
‘No’

‘Hmm... haveyou visited any other PrimeMinisters in the past month?’
‘Yes’
‘Any p i e s then?’
‘No!

‘Okay, well... let's try something. Go outside the buildingandcome in
again. I ' l l wait.’
‘Just a minute...’ <several minu tes pass> ‘Okay, I'm back.’
‘Didyou get hit byanother pie?’
‘Of course not’
‘Wells i r , | don't know what couldhave caused the first p i e , but it looks like
things are working fine now. I ' l lmake a note ofthe problem, though.If it
happens again , please note the exact details of the situation and call us
aga i n . Thank you for calling the Brussels PoliceDepartment. <click>'

Ask Dr.Gerbil
ore advice from our resident

M rodent onyour tricky software
development andpersonal
problems.

Q. I ' m developing a s tock tak ing
appl icat ion for my company
under Windows CE, bu t I can’t decide
whether to use the Visual C++ toolk i t or the Visual Basic toolk i t .
I ' m so confused! Can y o u help? I enclose a picture of myself.

A.This kind of decision is always a hard one, and | can't make it for
you. | suggest you spenda few hours running around in your cage,
perhaps on the treadmill, or dart to and fro through your expensive
plastic-tube artificial warren for a bit. That always clears my head. |
also not ice from your picture that you don't havea tail. My advice is to
grow one. Quickly.

Q. Help! I ' m considering using Java for a large, mission cr i t ical
appl icat ion. Am | mad? | work for a major bank.

A. As any number of software companies can tell you, Javais a
mature, stable technology these days. Why, only a few moments ago
the readers o f this m a g a z i n e would have refused t o believe that a
gerbil could be a software development expert, yet now they accept it
without question. So no, you're not mad. Just very, very gullible. |
suggest you spend a few hours running around in your cage, perhaps
on the treadmill...

Next month: ‘My wife ran off with another hamster a n d| don’t understand
pointers!’
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C T R L - B R E A K ...The all new adventures o f Verity Stob

Yocam hokum
Borland has changed i t s name to ‘Inprise’.

®| elYoc-am's accession

1.And it came to pass that the sons of Kahn known as the
Borland-ites, who dwelt in the valley of Scotts, were once

more sore oppressed.
2. For the Borland-ites had toiled many days and nights over Delphi,

and had made it good. Yet the people thereabouts would t r y it not,
saying: What kind of a th ing is this Delphi? Is it Eye-tie-ite or
something? We do better to buy things that are called Vi Su‑
Albahsic or Poweror Bill-da or C++ or Enterprise, which ar t as the
pie of the apple.

3. Then the Borland-ites had toiled many days and nights over C++
Bill-da, and had made it reasonable. Yet the people thereabouts
would t r y it not , saying: How does this help with ou r Java strategy?

4. And to cap it all, the Mic-rosoftees of the northhad encamped at the
very entrance to the valley, whence they did ensnare Borland-ite pro‑
grammers in nets, and dragged them off to RedMond to eat them.

5. Wherefore things lookedpretty bleak, even by the standards of the
Borland-ites.

6. Sothe sons of Kahn decided to take unto themselves a new leader.
For they spake amongst themselves saying: Whosoever we choose
can’t make things any worse.

7. Now one day there came unto their midst a man, whose name was
Del Yoc-am. And the Borland-ites called out to this man: What
knowest thou of the craft of software?

8. And Yoc-am replied saying: Nothing. I ’m a hardware guy, me.
®-And the Borland-ites asked this man: So thou hast no desire to

drop zillions on over-valued piles like Ash-Tontate, or launcht ru ly
hopeless packages like Object Builder, or plan to g row a huge
hedge in the shape of Stonehenge?

10. And Yoc-am replied saying: No indeedy.
11. A n d the Borland-ites cried out in joy saying, Here is o u r new

leader. And they carried h i m up the valley on their shoulders,
and p u t h i m upon their throne, and p u t on his back the grey cloth
of leadership, and anointed his feet w i th laser toner of the very
best quality.

12. And they sung a song in Ais honour:
' Hail to the chief! For his name is Del Yoc-am.
If you hear some wise words brief
‘Twas surely he who spoke ‘em.

he acts of Yoc-am

1.So it was that Del Yoc-am reigned over the Borland-ites.
And he reigned for three score weeks and ten. And in this

time he restrainedhimselffrom buyingup softwarehouses, except‑
i ng the odd small one which counteth not, and did not release any
utter boners, although JBuilder 1was perhaps one which they w i l l
be keepinga litt le quiet about in years to come, and grew no hedges
in the shape of an ancient monument of Wilt-shire, as far as we
know.

2. And Yoc-am made Enterprise versions, which a r t not so very dis‑
similarfrom ordinary versions, except that they hatha l i t t le stick‑
er upon the box, and they cost one hundred-fold more. For Yoc-am
reasoned thus: if we manage to sell a couple of these, we can pay
off the mortgage.

3. And Yoc-am engagedwith Mic-rosoftees of the north, and parleyed
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with them, and made them promise to stop eating the program ‑
mers of the Borland-ites.

4. And the Nasdaq looked down upon the labours of Yoc-am, and saw
that they were not too bad, and the price of the stock of the
Borland-ites, which had been on the floor, crept upwarda little.

5. And the morale of the Borland-ites improved.
6 B u t Yoc-am becamesore troubled in his heart. For he noticed that

whenever he madea pitch to the Corporates, they did snigger unto
him saying: How ar t the hedges,O Borland-ite?

7. And when he heard this, Yoc-am waxed fu l l of wrath. And he
determined to do something about i t .

8 So one day, Yoc-am called the sons of Kahn unto him, and he said: I
havea great idea that wi l l fix this hedge thing. Let’schange our name.

9. And the sons of Kahnsaid unto him: N o , that isa silly idea. Let’s not.
10. And Yoc-am replied saying: Too late. I have already ordered the

stationery, and the press are coming round in ten minutes.
11. And the sons of Kahn spake, saying: Oh. And what are we to be called?
12. And Yoc-am said unto them: Inprise.
13. And the sons of Kahn gasped, saying: What?
14. And Yoc-am said unto them: Sorry. I actually meant to call us

‘Enterprise’, but it was a bad l ine and the lady was a b i t deaf, and
I think I may have beena b i t tipsy.

15. And the sons of Kahn cried out unto h i m saying: You utter burke.
16. And the Inprise-Ites that had been Borland-ites did lament a loud

lament:
17. Q woe! Tears fi l l our eyes

It seems for sure that folk ’ l l
Just laugh at ou r Inprise.
Del Yoc-am is an anagram of Mad Yokel
Nearly.

he consequences

1.And when the Mic-rosoftees of the north heard what had
happened, how they did laugh. They laughed and they

laughed and they laughed and they laughed and they laughed.
2. And they laughed and they laughed and they laughed and they

laughed and they laughed and they /that’s enough laughing - Ed].
3. Then there came forth from the tribe of the Until-Recently‑

Borland-ites a techie. And the techie’s name was Char Leecalvert.
4. And Char Leecalvert went unto to the mountain top called Inter‑

net, and spoke brave words unto the world, saying: it doth not
matter, Borland-ite is but only a name, l ike any other; by a l l
means havea giggle at ou r marketing people - they hath always
been dodgy anyway - but our technology is st i l l cool.

5 But friends of the Inprise-Ites that had been Borland-ites once
more had cause to remember the wisdom of the great prophet
M’andee-rice Davis. And such men were again sore afraidfor the
sons of Kahn. a
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Onemakessoftware theft
i l legal,the othermakes it

impossible.
If you would rather take the law into your o w n hands, the DESkey range of

products have security designed in to the hardware. ASICs and microprocessors
running proprietary algorithms provide real protection. Acomprehensive range of
drivers and ou r software protection utility DESlock, work to bring the highest

level o f s e c u r i t y with the minimum o f effort.

Call today for product in format ion , demonstration units and technical advice.

Don't j u s t Dongle i t ‐ DESkey it

PC MAC PCCard UNIX e t c

Designed for
’ A m a =Member of

Mic rosoft CARD Promoting t h e legal

Windows95

DDESkey S e n s=e ae

Da t a EncryptionSystems Limited Silver S t r e e tHouse, Silver S t r e e t , Taun t on , Somerset TA13DL
T e l e p h o n e01823 352357 Fax 01823 352358 BBS 01823 352259 E:mail sales@des.co.uk www.des.co.uk



H A S P Protects
Your

' Software
Your software is your baby - and you w a n t to look

after i t . You created i t , you developed i t , you saw

it right through to the m o m e n t it w a s ready for

market. Now protect i t . 50% of business software

is s to len ; $ 1 1 billion of developers’ income is lost

to piracy." Is your software a statistic?

All over the w o r l d , more developers are protecting

against piracy. They're protect ing more products,

on more platforms,with more security - and selling

more asa result. And more of these developers

Rated #1 in industry tests a re protecting w i th HASP.

Unequalled security
Unparalleled flexibility To see w h y 25,000 developers wor ldwide

Genuine ease-of-use and . protect w i t h A ladd in , call and order y o u r
4A

f HASP Developer’s K i t n o w !
transparency
Supported under Windows 95, 98 and
N T, Mac, OS/2, N E C , U N I X , and LANs a
ISO 9002 quality and reliability

:f
New - USBHasp!

UK Aladdin Knowledge Systems UKLtd. + 4 4 1755 6 2 2 2 + 4 4 1753 6 2 2 2 6 2 , Email: sales@al

North America Aladdin Knowledge Systems Inc. 8) 2 2 3 - 4 2 7 7 , 2 1 2 7
Int'l Office Aladdin Knowledge Systems Ltd. +972
Germany Aladdin Knowledge Systems Gmbh & Co. KG
Japan Aladdin Japan Co., Ltd. ~ 8 1 426 60-7 + 8 1 4 4, Email: s a l e s , , ; ,
France Aladdin France SA+ 7 ' T h e Professional’s Choice
Benelux Aladdin Software Security Benelux B.V. + The Profess Onda $ © ce
Russia Aladdin Software Security R.D. Ltd. ~7 0 9 5 1 n

Australia 8 5 m China (Being) Fert (Hong Kong) 84629 ( S h e n z h e n )H 5 4 1 m C z e c hAtt 6 6 Denmark & Egypt Z e i n e i c e 4 Finland
Greece 6320 mw India Souton 011 taly Part 14 Korea Da 484481 m Mexico 1 80055263 m Poland S y s t h e r m 061 480273 m Portugal omania ® e

Singapore (TA 065 5 6 6 6 7 6 8 mS o u t h Africa 4704 mSpain 4493193 m Swedenk Switzerland Opag 061 71 Taiwan T u r k e y Mivobe Yugeslavia

‐ ‐ E E e e
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