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REVOLUTION.

PURE JAVA. THE VISUAL SOLUTION.

BorlandJBuilder 2 Declares Independence
orland JBuilder™ 2 is the only Java development tool that delivers on
the promise ofJava. While other development tools use propr ie ta ry

extensions compromising the t r u e platform benefits of Java, Borland
Builder generates applications that are truly YN

c ‘ a hportable by adhering to the Pure Java™ standard and ” ae
bysupporting JDK 1.1, JDK 1.2, JFC/Swing,
Enterprise JavaBeans, JDBC, RMI and Servlets. You
enefit by being able to crea te applications once and

To find o u t how JBuilder 2 has
declared independence call
0800 454065 to claim your

then r u n them on all these computing platforms. COMPAT IBLE free self r u n n i n g
demo CD.

orland JBuilder 2 Client/Server Suite includes Visibroker for Java,
INPRISE’s CORBA™ technology. Now applications can be integrated in
distributed computing environments and cooperate with other MEET THE JBUILDER EXPERTS
applications in Java, C++, Delphi™, Visual Basic and others. AT BORCON ‘98.

FURTHER INFORMATION AT:Borland JBuilder 2 excels in productivity. You'll r e c e i v e over 200
JavaBean components with source code and visual tools for creating and
managing JavaBeans. It’s easy to c rea t e database applications. JBuilder 2
also has adatabase for pure Java caching and persistent storage ofdata,
objects and files. Developers will build better Java applications in less
t i m e than ever before.

Maximise the revolutionary benefits of Java with new JBuilder 2. >) INPRISE
On Time, On Budget, OnJBuilder Integrating the Enterprise

product names are ©® Enquiry No. Jy1
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Ferthe start,
the intro‑

duction of object
technology was
going to be

different from any previous
advance in programming
technology.

Whereas in the past it had
been largely a matter of
learninga new syntax while the
underlyingprogramming
process remained the same,
object technology demands a
completely new way of
thinking. Syntax is just the
beginning.

However, objects are here to
stay. Most mainstream software
claims to be at least object‑
based. So, like it or lump i t ,
thousands of developers have
had to make the change - or if
they have no t done soyet, had
better start th ink ing about an
alternative career.

Hand in hand with objects
comes the visual programming
paradigm. This represents
anotherqualitative change,
both in the way applications are
produced and in the way they
do their job. The best
applications today are those
which fu l ly exploit the potential
user-friendliness of object‑
oriented visual programming.

The b ig difference is that the
process of learning to use the
new generation of
programmingtools does not
stop in the tra in ing room. The
ful l capabilities of the
technology can only be
exploited once the application
development is under way, by
which t ime the instructor is no
longer around.

The main pi t fa l l here is that,
with a technology sonew and
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unfamiliar, leavingpeople to
struggle on their own is
inv i t ing them to fa l l back on
famil iar procedural techniques,
losing the benefits of the new
technology altogether.

Those benefits are not
trivial. Two recent and
irreversible developments put
that beyond doubt. The first is
the proliferation of platforms
on which applications can be
delivered, from the green screen
dumb terminal to the Web. It is
simply not feasible to write - or
rewrite - specifically for each.
The other is the proliferation of

of high-profile OO projects in
the early 90s led to demands on
suppliers of Analysis & Design
software that they remain
involved wi th projectsover a
longer period, in order to pass
on their expertise in handling
these new and unfamil iar
concepts.

Init ial ly, this was seen asa
straightforward consultancy
arrangement, providing a fix
for a specific problem. But over
the past five years or so, the role
of the mentor has emerged as a
crucial one in b r i ng ing large‑
scale object oriented

Over the past five years or so, the role
of the mentor has emerged asa crucial
one in bringing large-scale object
oriented applications to market.

products coming out of an
increasingly competitive
financial services industry. The
need to befirst to market with
yet another type of mortgage,
for example, is pu t t ing
enormous pressure on
development teams. Other
industries are following the
same path.

Object-oriented, component‑
based technology offers the
only solution. But speed of
development is only half the
story: users demand
applications that are notjust
easy but enjoyable to use. In
other words, beyond the science
of producing functionality,
there is an art.

This is how the concept of
mentoringfirst arose. The
spectacular failure of a number

applications to market: both in
terms of the best use of
technology and ensuring that
the finished application is as
user-friendly as it can be.

The first true OO technology
was Smalltalk. Because
Smalltalk was always more
than just a language, and
concerned itself with the
aesthetics of the finished
application asmuch aswi th its
functional guts, its originators
had to take detailed account of
the real world of users.

Thus began the process,
which has become established,
of allocating resources
specifically for getting the
development team up to speed
in the early stages of a project.

The need is made more acute
now that more applications are

S O A P F L A K E S

Bedside manners
\ for developers

beingdelivered to users across
the Net. Developers are having
to learn to deliver applications
that don’t confront users with
problems. Just think of the
incomprehensible e r ro r
messages that even the latest
desktop applications can st i l l
confront the user with!

This is like call ing on
doctors to be sensitive to the
emotional as well asthe
physical needs of their patients:
in many cases it goes against
the grain. B u t it must be done
in order to avoid confronting,
say, the user of a home shopping
service wi tha setof technical
hardware and software
requirements.

Because users have nobody
to tu rn to once the application
is delivered, their interests have
to be representeddur ing the
development process. This is
where the mentor - someone
with an inside-out knowledge of
the AD software and real world
experience of bui lding
applications with it ‐ comes in.

To begin wi th, this is l ikely
to be a body supplied by the
vendor under a formal
mentoring ar rangement .
However, the goal is always to
develop key members of the
development team to take on
the mentoring role, sothat the
needs and interests of the end‑
user remain paramount.

It is now recognisedwithin
the industry that organisations
newto object technology that
miss out on the benefits of
mentoringare likely to find
their projects failing. Mentoring
should be budgetedfor in every
object p i lo t project. ae

PeterDay, Manag ingDirector
Bloomsbury Software Company



ORDER PROCESSING

ADVERTORIAL

From telecommunications networks to
supermarket locations, Smallworld’s software
shows companies where customers and assets
are located and how they are connected.

copies.
Fortunately, Smallworld know

exactly the fastest path their software
should take. They just hand over the
masters and let LSL Ltd do the rest.

That amounted toduplicating
500 CD-ROMs, 300 UNIX tapes in
two formats and 200 sets of four
floppies. LSL also printed 1000
documents in various combinations of
six manuals and two sets of bound
Release Notes.
Finally, LSL had toensure that the

customer got the right mix of media
and manuals. And they had all of two
weeks to do it.
As Jill Ming,Technology Transfer

Manager at Smallworld, observed,
“It’s vital to our business that our
products are produced to a very high
quality and delivered on time. That's
why we trust LSL to handle all our
manufacturing and distribution.”
Thanks to the efficiency of LSL’s

fulfilment, the world improved
dramatically for Smallworld.

UPGRADE RELEASE MANAGEMENT

Fasterpath revealedfor software
If you're asoftware publisher, then all
that should come between you and your
customers are LSL’s fulfilment services.

Our expertise has made us the
most successful software fulfilment
operation in the UK. By creating the
fastest, most efficient and reliable path to
your customers, we safeguard your
reputation.

While you concentrate on your core
activity, we'll take your software down
the Software Production Path.

We'll design the packaging, duplicate
the media, print all the documentation,
assemble the packs, process your orders,

DISTRIBUTION

deal with your customers and deliver to
them anywhere in the world.

We'll also warehouse your product,
manage the upgrade process and provide
arange of marketing support services
from mailing campaigns to on-line
Helpdesks.

To get you off to a good start, we've
produced aWhite Paper onpreparing
documents for digital printing. For your
free copy, our brochure or to discuss a
project in person, please call, fax or
email usnow.

Now you've discovered a faster path,
there’s nopoint waiting.

MARKETING SUPPORT

FAX

ARE YOU
USING THE
RIGHT
SOFTWARE
PATH?
DOCUMENTATION
PRODUCTION
“The books wepublish tend to be
large and complex and LSL’s normal
production service has always proved
to beexcellent. Even onoccasions
when, for example, we've requireda
set onworldwide transactions within 2
week, they have delivered this
substantial order on time - and at no
extra cost”.

Dow Jones Markets

WAREHOUSING
“We have abig range of specialist
software products - and no space to
store the individual components ready
for despatch. But it’s not just
warehousing weneed from LSL.
Without their strict inventory
management aswell, we could easily
bewithout product. Instead,weget
fast and efficient turnaround for our
customer orders”.

AMTECH computer systems

UPGRADE RELEASE
MANAGEMENT
“LSL have only fiveworking days
from when we hand over the master,
to accurately carry out duplication,
packaging and despatch. That they do
it every time, despite sometimes
having to face our last minute changes
and software data problems, speaks
volumes for their organisation”.

Unigraphics Solutions (An EDS company)

( 1234 210013_
Isl_fulfi lment@
compuse r ve . com
4 Caxton Park, Caxton Road, Bedford MK41 OTY

WARE C A NTAKE ...
© Enquiry No. Jy3



Mind the software testing gaps
iE Visual PureCoverage - [pwalk.exe]

3

Ed

Visual PureCoverage provides code
coverage analysis for Windows NT
applications written inVisual Basic,
Visual C++, or Java. The customis‑
able tool, from Rational Software,
automatically identifies tested and
untested areas of code and displays
application analysis data.

I t is aimed at developers or QA
engineers to help identify gaps in
testing and makethe testing efforts
more efficient.

Total! Hit CallsDistibution_
18 166709
3 55560

Features of the tool include
PowerCov, Coverage Browser and
Function List windows, and Object
Code Insertion.

PowerCovallows users to spec‑
ify the amount ofcoverage data col‑
lected, providing control over the
testing. This is intended to make
testing efforts more efficient.

The Coverage Browser and
Function List are two customisable
data presentat ion windows that

Cyberprise for databases
There are two additions to the Wall Data Cyberprise line of prod‑
ucts: the web development tools Cyberprise D B A p p Developer and
Cyberprise DBApp Publisher.These are for developers to create
intranet-ready database applications, w i t h a minimum of program ‑
ming and mak ing use of exis t ing data sources i f needs be (migrat ‑
ing ODBC-compliant databases to Microsoft SQL Server/Access
or Oracle).

Cyberprise DBApp Developer is a set of development tools for
the creation of database applicat ions for an intranet (based on Wall
Data’s Semantic Object Modelling). It has three components: Seman‑
t ic Object M o d e l l e rford e v e l o p e r st o model,create, and change data‑
base-powered programs; Semant icTemplates providing a choice of
pre-defined p a g e layout templates used by D B A p p Publisher to gen‑
erate H T M L code; and Page Generator, which uses the Semantic
Templates and a Semantic View of the database model to generate
Active Server Pages.

Cyberprise DBAppPublisher is a set of ActiveX/COM c o m p o ‑
nents tha t a r e instal led on Microsoft I IS, running on N T. It enables
users to interact w i th applications, and allows create, read, update
and delete capabil i t ies against a database, using their Web brows ‑
er. It s i ts on the Cyberprise Server p la t form.

A l l t h e business rules created by D B A p p Developer a r e enforced
by D B A p p Publisher, and a n y required SQL queries are generated
dynamical ly as usersrun an application.

Cyberprise DBAppDeveloper costs $2500 and DBApp Publisher
$200 per concurrent user licence.
w www.cyberprise.com
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allow users t o c o n fi g u r ethe display
of analysis data and sort data func‑
tions. The idea is to allow the cre‑
ation of specific test cases based
on analysis results.

Finally, Object Code Insertion
(OCI) enables the tool to analyse
an entire application, including
components for which there is no
source code.

Visual PureCoverage can be
used with Purify for NT for acom‑
bination that will display untested
parts of anapplication while simul‑
taneously identifying the runtime
and memory access errors. It is dis‑
tributed in the UK by PtS.

Visual PureCoverage is avail‑
able forWindows NT and performs
code coverage analysis for appli‑
cations built with VB5.0 and above,
VC++ 2.2 and above, and Java from
any SDK using the Microsoft JVM.
An evaluation copy can be down‑
loaded from the PtS website.
w www.pts.com

Building C++
enterprises
C++Builder Enterprise, based upon
Inprise’s C++Builder RAD system,
integrates Windows development
with Corba,COM,and InpriseEntera.
The C++ and middleware develop‑
ment system is designed to support
enterprise-class applications, with
largevolumes of usersand data, and
the inclusion of legacy systems.

Among other enterpr ise fea‑
tures, object-oriented client and
server applications can becreated
visually using C++. Scalable, dis‑
tributed applications can be
deployed and managed with Visi‑
Broker ( th is i n c l u d e sthe use o fthe
VisiBroker Event and Naming Ser‑
vices for object access and man‑
agement). AMIDAS development
kit is included for the development
of multi-tier database applications.

C++Builder Enterprise is avail‑
abled i r e c t l yfrom Inprise, with pric‑
i n g being based around product
maintenance releases, major up‑
grades, and developer support.
w  www. inp r i se . com

N E W S

New ActiveX controls within
OLETools 6.0, BeCubed's toolset
for developing interfaces, include
an International control, aFloating
Text Extender, a Bi-Directional
Slider, and a Flowcharting control.
Enhancements have been made to
theWAV Player, Date andTime,
and ListBox controls. Price £165.
www.contemporary.co.uk

The loading, saving, displaying,
printing, and converting of images
in raster and vectorformats is
provided by ImageMan DLL Suite
V6.0. It supports hosting Adobe
plug-ins, interpolated scaling for
preserving an image's quality when
scaling, and some new filters.
www.componentsource.com

Sax Basic Engine 5.0 is aVBA ‑
compatible macro language. Its
editor and debugger have been
enhanced to look more like V B .
An unlimited macro size,
improved Windows integration,
and improved performance are
the other main developments.
Professional editions costs £325.
www.contemporary.co.uk

Lynx 97 is Viking Technology's file
transfer and backup software.
Files, directories, or the whole
contents of a hard disk can be
transferred through serial,
parallel, or network connections.
The Lynx 97Backup Module
software creates ZIP compatible
FileStores. For Windows 3.1 and 95.
www.guildsoft.co.uk

CA-TV is a free Internet-based
service to deliver news about CA,
technical updates, software
maintenance releases and sales
promotions, directly to
subscribers. Security features
encrypt and digitally s i g n each
message to ensure content is not
tampered with.
w w w . c a i . c o m
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Compuware's D e v P a r t n e rfor
Visual C++ includes NuMega
TrueTime Visual C++. The
automatic performance analysis
tool locates performance
bottlenecks and reports
application and component
performance data. The TrueTime
Edition is available at £309.
www.numega.com

QNX/Neutrino, the real-time OS
for the x86 platform, will support
the PowerPC and MIPS
processor architectures. Selected
beta sites will receive the new
versions from QSSL in the 3rd
quarter of this year.
www.qnx.com

QSSL has announced that
CodeWarrior for QNX will bethe
primary software development
environment for the QNX/Neutrino
real-time OS. Metrowerks has
committed to providing tools for
future processors supported by
QNX/Neutrino, in addition to the
new PowerPC, and MIPS targets
www.metrowerks.com

PowerSQRIBE2.0, from
SQRIBE Technologies, isa
release of the Java-based tool for
interactive query and analysis
that is available in three versions:
Workgroup, Enterprise, and
Unplugged. It has a browser‑
based interface and pricing
begins at £73 per user.
www.sqribe.com

IONATechno log ies has
announced plans to integrate its
OrbixOTM with Microsoft's
Transact ion Server (MTS).This
will enable transactions started
by components in either MTS or
OrbixOTM to involve components
in the other environment: Corba
and COM+ based transaction
communication.
www.iona.com

What’s the score? Delphi 4 the Internet too
Delphi 4, the latest version, is
expected to ship in the last week of
dune. There is increased support
for project management, improved
debugging, and new language
extensions. Windows 98 controls
have been added to the VCL and
Internet functionality is provided
via a Native Internet VCL and
WebBroker. Visually constructing
reusable Corba objects is possible
with the One-Step Corba tool.

Support for project manage‑
ment has been seen as overdue:
the Project Manager tool helps the
organising, coding, and debugging
of multiple-project applications.
The integrated debugger includes
remote and multi-process debug‑
ging. There are inspectors, break‑
point enhancements, debugger
specific sub-menus, and now, offi‑
cially, aCPU view.

The pr imary language exten‑
sions for Object Pascal include
method overloading, default para‑
meters for procedures or func‑
tions, and dynamic arrays. With
method overloading objects can
have more than one method with
the same name. The versions must
be distinguishable by different
type signatures in their arguments.
Default parameters also follow the
path of C++, with assignment
allowable only at the end of the

A management
diamond
Diamond CM 5.0 is a software con‑
figuration management toolset for
mult iple platforms. The system
from Diamond Optimum Systems
provides the fol lowing services:
process flow control, impact analy‑
sis, version control, release/build
management, audit trails and his‑
torical reporting, problem tracking,
and software distribution.

Release 5.0 enhances team
development support, including
branching, merging, a graphical
fi le revision tree, and integration
with PowerBuilder, MSVisual Stu‑
dio, and Oracle.
w www.DiamondOS.com
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m e m o r y  i s
ass ignment or with call ing the
S e t L e n g t h procedure. Dynamic
arrayvariables are implicitly point‑
ers and are managed by the same
reference-counting technique
used for long strings.

Delphi 4 at tempts to simplify
the development of web-enabled
applications, and getting data and
applications to the Web with a
One-Step ActiveForm wizard.
Native Internet VCL includes 25
Internet components to build ded‑
icated applications
servers, event dispatchers, and

like mail

newsgroup readers.
For databases, Delphi's data

access components have been en‑
hanced to allow adjustments to a
data model while building aform or

data module. Changes to the data
access components and the Bor‑
land Database Engine (BDE) let
you access the data in new types of
database servers, includingAccess
‘97 and Oracle extensions to SQL,
including ADTs (Abs t rac t Data
Types), arrays, references, and
nested tables. The visual Query
builder has been replaced by SQL
Builder (pictured), an ‘intelligent’
query builder.

Someof the features described
are available only in the client/‑
server version.

System requirements for all
versions (Standard, Professional,
and Client/Server) areWindows 95
or NT 4.0 (SP 3), 16 MB RAM (32 or
higher recommended), and 60 MB
of spare disk space.
w www.inprise.com

DynaWeb cleans up XML
Inso's DynaWeb and DynaText Professional Publishing have both
reached version 4.0. DynaText Professional Publ ish ing ( w h i c h
includes the DynaWeb Server) enables t h e efficient publishing of
documents v ia the Web, LAN,and CD-ROM.The Windows and Unix
versionsn o w haveadditional support for XML and enhanced search
capabilities.

The DynaTex t XML-related enhancements include an ‘expor t
XML’ option, support for XML links, and the act ion associated w i t h
the activation of an XML l ink can bedefined by the publisher. Exist‑
i ng XML support includes the abi l i ty to parse, index, store, publish
and search XML content. DynaWeb converts X M L content in to
H T M L ‘on the fl y ’ for publishing to browsers.

For Version 4.0, Inso’so w n ‘que ry expansion search technology’
has been integrated w i t h t h e DynaText search engine.T h e n e w
searching capabilities expand a user's query to achieve more pre‑
cise results.
w  w w w. i n s o . c o m
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EliminateProject

*™PVCS
© Enquiry No. Jy4

Do your software projects leave you feeling like
you’ve been shown the red card? If so, Software
Configuration Management (SCM) from
PVCS can eliminate your project chaos
and stop your t e am from relegation.
You'll improve t e a m communication
and co-ordination, creating more
opportunities to score quality
and reliable software.

You’ll gain control of your software
project ensuring:

www.intersolv.com/pvcs



The future belongs to objects. ,
Jasmine™ is the future of objects.
It’s the first complete and pure object solution.
It’s not a hybrid. It’s not hype.
Jasmineis real.Aproven,complete object-oriented database and development

environment. Sonow you can build theextgeneration of multimedia business
applications and run them everywhere:‘client/server, Internet, intranet, and extranet.

With built-inmultimedia and In support, Jasmine has it all.Apure,ite, ty database. Drage development environment. Distributed
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visitWWW.Cai.com
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RoboHELP Office 6.0, the Help
authoring suite from Blue Sky Soft‑
ware, addresses the newWindows
98 Help format, Microsoft HTML
Help (this format wil l also a p p l yto
NT5.0). There isaWYSIWYG envi‑
ronment for creating the new Help
files as well as continued support
for t h e W i n H e l pformat forWindows
95, 3.1, and NT 3.51 and 4.0. For
migration, it allows the conversion
of existing WinHelp (RTF) projects
into HTML Help projects.

HTMLHelp features anExplorer
pane to improve navigation within

HTML Help files, and supports
Dynamic HTML, ActiveX controls,
and other Help extensions. Authors
can establish links to an URL from
the table of contents, the index, or
within a topic in their HTML file,
expanding the range of information
that can be included and updated
automatically. Using a standard
HTML editor, Help authors would
have to hand-codethe new features;
R o b o H e l pOffice automates the cre‑
ation of features such as a dynamic
table of contents, multi-level index‑
es, and related topics buttons.

The Unix 98 brand
The Open Group hasannounced the avai labi l i ty of afam i l y of prod‑
uct standards for Unix 98(Unix 98Base, Unix 98Workstat ion, and
Unix 98Server). IBM,Sun Microsystems, and NCR have already reg ‑
istered the avai labi l i ty of products tha t c a r r y t h e Unix 98‘brand’.

Followingon from Unix95, Unix98isa resultof collaboration between
vendors and usersto increasethe compatibility of Unix operating sys ‑
tems, andto incorporate state-of-the-art Internet capabilities.

The n e w set of product standards, which are designed to com ‑
plement the recent network comput ing program (http:/ /www.open‑
group.org/nc/), providesthe server funct ional i ty for an open platform
and Internet server.

Unix 98Workstation adds CDE, a standard GUI which is shipped
by major Unix system vendors.

Unix 98Server adds the fo l low ing web services to Unix 98: J V M
support, TCP/IP, SNMP,HypertextTransfer Protocol, Domain Name
Service, Terminal and File services, Mail Services, Client Boot ing
Services,T i m e Services, and Directory Services.

Unix 98mandates requirements to support standardised threads,
real-time control, large file system APIs, and to be ‘Y2k and 64-bit
clean and architecture neutral’. A register of Un ix 98products is
available on the Web at http://www.opengroup.org/regproducts/.
w www.opengroup.org
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Functionality of version 6.0
includes the capture of on-screen
actions to create ‘live’ video prod‑
uct d e m o n s t r a t i o n sand tutorials i n
a Help system. The suite contains
alibrary of g r a p h i c sand images that
can be incorporated royalty-free
into any Help file (the WinHelp
Graphics Locator is pictured).
Completed Help files can be
inspected and debugged, and lost
source code can be recreated from
existing Help files.

The complete range of Help for‑
mats supported by Office 6.0 i s :

WebHelp, Windows CEHelp and
Netscape NetHelp 1.0 and 2.0, Win‑
Help 3and 4,and HTMLHelp. The
idea of the first of these, WebHelp,
is to allow authors to create full‑
featured Help systems that are uni‑
versal. It is an HTML and Java‑
based solution that should beboth
cross-platform and browser inde‑
pendent, allowing Help authors to
write one Help system that can be
deployed anywhere.

RoboHELP Office 6.0 will run
onWindows 98, 95, and NT 4.A 16‑
bit version of the product is also
available.
w www.blue-sky.com

Model your
components
SELECT Enterprise v6 is a model‑
driven toolset for component man‑
agement, from SELECT Software.
Part of the SELECT Component
Factory, it supports UML and the
adoption of component-based
development (CBD) with such fea‑
tures asan enterprise-scale repos‑
itory and code ‘synchronisation’ (for
C++, Java, Visual Basic, or Forte).

Version 6 provides modelling
support for all stages of a develop‑
ment lifecycle - business process
modelling, UML-based object and
component modelling, and data
m o d e l l i n g .The repository enables
elements of software (components,
code, models) f rom a variety of
sources to be centrally stored and
reused in a consistent manner.
w www.selectst.com

N E W S

Report Designer Component for
Visual Basic is an ActiveX
control, from Seagate, that
converts the report design
functionality of Crystal Reports 6
into an add-in f o rVB5.0. The tool is
available free of charge fora
limited time from the Web.
www.seagatesoftware.com

The Phar Lap Embedded
WebFarm allows embedded
systems engineers to try out Phar
Lap's realtime operating system,
the Realtime ETS Kernel, on
different x86 hardware platforms.
Comparative benchmarks can be
run and Phar Lap’s EmbeddedWeb
technology investigated in action.
webfarm.pharlap.com

N e t D y n a m i c s4.1, the
appl icat ion s e r v e r, includes
enhanced support for team
development, remote debugging,
and IDE i m p r o v e m e n t s .There i s
expanded support for applets and
for external JavaBeans r u n n i n g

in applets. Available for NT, HP‑
U X and AIX v e r s i o n s will follow.
www.netdynamics.com

The Advantage Consultancy's
Mail Manager is a p a c k a g eto
automatically detect and delete
spam email at the Mail Server
before the mail is downloaded to
your client. The criteria for
detection include keywords and
unreachable originating addresses.
www.demon.co.uk/advantage

There are new versions of
Compuware’s Dile-AID/CS and
QARunproducts. They can
automate the time-dimensional
testing process for client/server
environments. Developers can
age or set up test data more
quickly. FILE-AID/CSworks
with Oracle, Sybase, Microsoft
SQL Server, and Informix.
www.compuware.com
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C o d e W a r r i o rforNetWareisa
package of development tools for
Novell's network server platform.
Its features include: Novell
source-level debugger for
NetWare, for debugging NLM
applications; CodeWarrior plug‑
in tools for NetWare using
C/C++; NetWare DDK and SDK
and GroupWise SDK; a Java
toolset supporting JDK 1.1.5.
www.metrowerks.com

Requisite Pro 3.1, the Windows‑
based requirements
management tool, is bi‑
directionally integrated with
Microsoft Project.This allows
users to capture project
requirements and customise the
interaction between
requirements and tasks i n a
schedule. It is integrated with
Microsoft Word 95/97 and Project
95/98. It supports Windows 95and
NT 4.0.
www.rational.com

Books received

Java post-it Finding the fastest route
The RasterNote/Java Annota‑
t ion Toolkit enables developers
to enhance their programs with
annotation and redlining capa‑
bi l i t ies. T h e Java class l ibrary,
f r om Snowbound Sof tware,
provides t h e ab i l i t y for an end
u s e r to communicate c o m ‑
ments on a document or engi‑
neering drawing by u s i n g a
mouse to draw circles, lines, or
freehand shapes, a n d t h e n to
add ‘post- i t ’ notesas an overlay
to the document.

Features include t h e ab i l i t y
to add, resize, or delete ob‑
j ec t s , add l ines of various
widths and sty les, select d i f ‑
ferent tex t fonts, a n d to e d i t
text w i th in objects.

The annotation objects that
are available include rectangles,
highlighted rectangles,filled rec‑
tangles, lines,ellipses, freehand
drawings, bi tmaps ( logos or
symbols) post-its, and text.

The toolk i t costs $995.
w www.snowbnd.com

RouteFinda, from Graticule, is
software to find the shortest or
fastest route between any two or
more points selected on a map
and displaying the resulting route
as a l is t and on a map (wi th
Graticule’s MapServer 4) using
Windows 95 or NT.

RouteFinda works with vector
map data that has been topologi‑
cally checked to form an inte‑
grated network of nodes and links.
Such data may include railway or
aircraft routes provided that the

data has nodes at appropriate
intersection points.

When combined with satellite
global posit ioning systems and
traffic reports, RouteFinder can
provide dynamic shortest route
tracking and navigation.

MapServer 4 is available as a
DLL for use with C/C++, as an OCX
for VB, and aVCL for Delphi. It lets
developers import and export map
data in various formats, and pan,
zoom,print, and query map objects.
w www.graticule.com

Publisher Title Author I S B N RRP Date Rec'd
John Wiley & Sons Requirements Engineering: Gerald Kotonya &

Processes &Techniques lan Sommerville 471972088 £27.50 13/05/98
John Wiley & Sons Computer Graphics for Java Programmers LeenAmmeraal 471981427 £24.95 15/05/98
APProf/Harcourt Brace I n t e r a c t i v eWeb Applications with Tcl/Tk Hattie Schroeder &Mike Doyle 122215419 £29.95 20/05/98
Cambridge Advanced Object-Oriented Analysis James J. Odell 052164819X £19.95 22/05/98
University Press & Design Using UML
O'Reilly & Associates Virtual Private Networks Scott,Wolfe & Erwin 1565923197 £21.95 27/05/98
O'Reilly & Associates F r o n t i e r :The Definitive Guide Matt Neuburg 1565923839 £25.95 27/05/98
O'Reilly & Associates Managing the Windows NT Registry Paul Robichaux 1565923782 £29.50 27/05/98
O'Reilly & Associates DevelopingWindows Error Messages Ben Ezzell 1565923561 £29.50 27/05/98
O'Reilly & Associates Windows NT Desktop Reference Aeleen Frisch 1595924371 £5.50 27/05/98
O'Reilly &Associates Managing Mailing Lists Alan Schwartz 156592259X £21.95 27/05/98
John Wiley & Sons Building Business Objects Peter Eeles & Oliver Sims 471191760 £34.95 27/05/98
John Wiley & Sons Ready to Run Visual Basic Algorithms - 2" Ed Rod Stephens 471242683 £39.95 27/05/98
John Wiley & Sons Official G u i d eto Programming with CGI.pm Lincoln Stein 471247448 £24.95 27/05/98
SIGS Reference Library Object Modeling and Design Strategies Sanjiv Gossain 052164822X £24.95 27/05/98
SIGS Reference Library The Netscape Programmer's Guide Richard B. Lam 521648203 £29.95 27/05/98
SIGS Reference Library Java Gems Dwight Deugo 521648246 £19.95 27/05/98
SIGS/Cambridge Building Object A p p l i c a t i o n sThat Work S c o t tW.Ambler 521648262 £24.95 29/05/98
O'Reilly & Associates F r o n t i e r :The Definitive Guide Matt Neuburg 1565923839 £25.95 01/06/98
APProf/Harcourt Brace Personal Encryption: Clearly Explained Pete Loshin 124558372 £29.95 01/06/98
Sybex Network Press/ MCSD:Visual Basic 5 Study Guide Michael McKelvy 782122280 £40.99 03/06/98
Pitman Publsihing
Cambridge University Press | Developing Business Objects Andy Carmichael 521648254 £24.95 10/06/98
Cambridge University Press | Upgrading Relational Databases with Objects Robert Vermeulen 135706076 £24.95 10/06/98
John Wiley & Sons Developing JavaBeans Using VisualAge +CD_ Nilsson & Jakab 471297887 £32.50 12/06/98
John Wiley & Sons Programming with JFC +CD Weiner 471247316 £32.50 12/06/98
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M A Y H E M

Friends in need
There seems to be a widening circle aroundMicrosoft - everybody

is sid l ing away. Is there a particular reason why?

icrosoft in general, and His
Billness in particular, have

been so concerned wi th where
you and I want to go today,
fixing bugs, and even (whisper
i t quiet ly) making lots of money
that they didn’t stop to enjoy
the finer things in life, such as
smelling flowers, savingwhales,
andbathing in the wa rm glow
of friendship. That’s a shame,
because it looks like they could
do wi th some friends, or even ( i f
things go really pear-shaped) a
bunch of flowers or two.

Microsoft has never cared
muchabout friendship. Why
should i t ,when it can buy all the
friends it needs from amongthe
ranks of the starving little
people?But, lifedoesn’t seem to
beworkingout that way. The
poor dears seemto beembroiled
in one lawsuit after another, and
(over there beingover there)
lawyers andwrits are attracted
to existing suits like sharks to
halfa swimmer. Take this asan
example: the USDepartmentof
Justice and twenty USstatesplus
theDistrict of Columbia have
filed suits against Microsoft.
They are askingfor a
preliminary injunction to stop
Microsoft forcingcomputer
makers to install IE ,and to
remove IE fromWindows 98(or
include Netscapeaswell) until
the anti-trust cases are sorted.
The anti-trust cases are not going
to get sorted,of course, andmost
people now know that they can
download InternetExplorer 4,
install it intoWindows 95, and
get an instant Windows 98for
free. That’s not the point; the
twenty states dearly want to
annoy Microsoft for a couple of
years, and these twenty states
are not starving litt lepeople.
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Hewlett Packard,Corel, and
Sun are also not starving l i t t le
people. Annoyed by Microsoft’s
development strategy of
watching what other people do,
then doing the same th ing in an
incompatible manner and
pressuring a l l developers to do
it i ts way (thus vaping all the
kudos-laden invention and
expensive development), the
aforementioned (alongwi th a
few friends) have formed
ProComm- the Project for the
Promotionof Competition in
Computing (I guess the name
sounds bestwhen processed
through an echo machine). It’s
difficult to know what this is
apart from an anti-Microsoft
pressure group, although it
seems an odd k ind of group;
most of HP’s output r uns
Microsoft products, a l l Corel’s
output runs on top of i t , and
bothbelong to the committees
which design the bulk of
Microsoft’s bloated technical
standards. Microsoft, no doubt,
would regard this asb i t ing the
hand that feeds them.

It’snotjust software
companies who are upsetwith
Microsoft.Youwouldn’t think
that Intelwould havemuch
difficulty makinga crust, what
wi th its fortunes sointimately
tied up withMicrosoft's,but look
what’s happeningto them. Loads
of money developing and
advertisingMMX,butbecause
Microsoftdidn’t ask for it, and
nobody else knewwhat it was,
nobodywas impressed. Now
MMkXhasbeendumped,andthe
investment (andkudos)has al l
beendumpedwith it. Loadsof
moneydown the toilet; three
thousandjobs lost‐-ohheck! Now
they are pinningtheir hopes for

the future on Celeron,which is a
Pentiumwithout an instruction
cache. Can you imaginehow
they’re going to advertise that?
‘Thoseclever boffins at Intelhave
discovered that al lyou ever
neededwas a486 in treacle’. AMD
andCyrix shouldberubbing
their handswith glee; while
peopleare notbuyingCeleron in
droves, Intelhas createdahuge
hole in the market,andhas
manifestly failed to k i l l off Socket
7.Intelmay bestarving(for the
moment),but littlepeople they
definitely are not.

T l l tel l you another group
which isn’t starving litt le
people: it’s the starving l i t t le
people themselves. You may
already have seen that the LA
Times uncovereda plot by
Microsoft and its PR agency to
get ordinary people (and
ordinary journalists) to write
spontaneous letters and articles
expressing the general
niceness, quality‑
consciousness, and cuddliness
of the company - the
spontaneity be ing supplied, of
course, by the PR agency ( o r
even better, aWord 6 compatible
OCX, but they couldn’t get that
to work properly). Personally,
I ’mamazed that Microsoft
thought anyone, anywhere,
would fal l for i t , but because the
American press(andthe great
LA Times in particular) is s t i l l
largely free (which, of course,
would be rapidly corrected by
anyone who managed to attain
overall control of the Internet ‑
sound famil iar?) Microsoft has
actually shot itself in the foot
big-time. By leavinga purely
technical or commercial
sphere, andstart ing a
propagandawar, it is taking on

a sophisticated public andan
even more sophisticated (and
cynical) polit icalmachine.As
one gr inning attorney general
put i t , ‘Welcome to my world,
Mr Gates!’.

Taken separately, these
stories are funny, sad, exciting,
and ( onoccasion) inspiring(I bet
you never thought the business
was so cinematic!), but taken
together, a picture is emerging.
Microsoft hasbeenbeatingoff
legal threats andproblemsfor
years, but nobody really thought
that those threats were serious
challenges, andeveryone, even
the legislators, thought Microsoft
was untouchable (and that
Stackerwas just bad luck). I
guess it never really hadany
friends, but now it seems that the
world is divided into those who
sulk about Microsoft and those
who are b igenough to take them
downa peg.While its public
image suffers one trouncingafter
another,Microsoft can see the US.
Government repeatedly aiming
at i t ,and is increasingly worried,
so it is manoeuvering to play a
different game. ProCommis
actually no morethan an attempt
by themembers (whowere
happy to share the rideto the
top) to distance themselves from
Microsoft so they havea better
chance of duckingwhen the poo
really starts flying, and I suspect
that Intel,who gota bloodynose
for steppingout of l ine (andwho,
by some strange coincidence, is
now designinga chip specially
for Linux),wi l l beflinging a fair
proportionof its own.

It doesn’t matterhowmuch
money you've got if y o u r money
is no good, and you can only buy
friends on subscription. a

Jules isa journal ist who hasa
deep respectforMr Gates, his
famedgenerosity, anda l lhis
achievements. Hecan’t
understandwhy they haven't
madea movieabout his life. That
wil l befivegrand,please. If you
want to knowwhere to sendthe
money, call 01707662698, or email
jules@cix.co.uk.

E X E j u l y 1 9 9 8



EXE j u l y 1998



L E T T E R S
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o r e m a i l e d i t o r i a l @ d o t e x e . d e m o n . c o . u k

Agnostic Corba
Dear Sir,
Tread the Inheritanceconsidered
harmfulpiece in your May 1998
issue. I found it very interesting.

There have been academic
papers along these lines in the
past, but not many. The best is
by Alan Snyder, published long
ago in ResearchDirections in
Object Systems, edited by Peter
Wegner.

Icer ta in ly agree that
implementation inheritance is
a violation of encapsulation and
therefore prejudicial to
bui ld ingwell-modularised
programs. On the other hand,
it’s the principal mechanismfor
reuse in OO languages such as
Smalltalk. You pays your money
and you takes your choice.

The author of the EXE
feature is (quite correctly I
t h i nk ) careful to distinguish
implementation inheritance
(whichdoes have this problem)
from interface inheritance
(which does not). Corba’s
inheritance is interface
inheritance, which providesa
form of subtyping, and is
emphatically not ‘harmful’,
despite what he says in his
conclusion (‘Inheritance, both
of implementation and
interface,has many problems’).
Corba is agnostic on
implementation inheritance ‐
you can use languages wi th
implementation inheritance
(Java, C++, Smalltalk) or ones
without (Eiffel, C,Cobol).

The ironic thingabout this
piece is that the author draws
his examples from
COM/DCOM, which used to
tout their use of aggregation as
an alternative to
implementation inheritance
(for the reasons stated above),
but are now movingvery much
towards i t , and away from
aggregation, principally
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because no one uses the latter.
Have a look at COM+ previews
to see how Microsoft is fi rmly
embedding COM in C++, and
therefore impl ic i t ly embracing
its implementation inheritance
model. Aggregation is n o w
rarely referred to in the
Microsoft documents.

The bottoml ine-Corba takes
no positionon implementation
inheritance. It does use interface
inheritance,which is quite
different, and the assertions in
this paper that interface
inheritance is problematic are, to
bepolite, unproven. The bottom,
bottomline is that users like
inheritance.
Andrew Watson
Director,Architecture
Object Management Group

I realise tha t I am go ing to
have a h a r d t ime t r y i n g t o
convince the O M G that
inheritance of interface is a
bad idea!

W h i l e interface
inher i tance does not have the
problem o f b reak ing
m o d u l a r i t y (as
implementation inheritance
does), it does have the
problem of res t r i c t i ng
polymorphism. Both fo rms
of inher i tance are bad, b u t
fo r ve ry different reasons.

Inheritance of interface is
ha rmfu l i f i t encourages
people to force certain
methods to be implemented
together. Forc ing methods to
be implemented together
restricts polymorphism by
preventing one h a v i n g
objects that requ i re or
implement on ly a subset of
those methods. It is v e r y
hard to k n o w in advance
wha t subsets w i l l be needed.
See f o r example the
abundance of ‘no t
implemented’ r e t u r n codes
in COM.

In my opinion, the on ly
reasons f o r u s i n g the concept
of interfaces as opposed to
f ree ly implemented methods
a r e the fo l low ing :
@ I t i s easier to implement

e ffic ien t l y ( t hough free
methods can be
implementedj u s t as
e ffic ien t l y i f one puts a
l i t t l e though t i n t o one’s
implementation)

e@Current type systems are
bad at spec i fy ing m u l t i p l e
constraints f o r an object
(Java doesn’t even a l low it
‐ arguments can o n l y have
one inter face specified).
F ina l l y, a l t h o u g h users

l i ke inheri tance, I would
argue tha t th is is not because
inheritance is good,b u t
because the available
alternatives are usua l l y
worse or n o n existent. We
need t o l o o k a t w a y s o f d o i n g
th ings better.
RobertEnnals

So-calleddongles
Dear Sir,
Followingthe Mayhemarticle
i n the Ap r i l issue I would l ike to
point out that, as a dongle
manufacturer, we found the
article covered exactlywhat we
have been t ry ing to introduce to
software developers over the
past five years.

It goes without saying that
this article highlights that
dongles have other uses besides
protection of software; these
can range from data protection
to user defined computer
settings or even virus
protection ‐ all by the use of the
so called dongle.

Dongles as we know them
today are a way of controll ing
software piracy and casual
copies. But this is not the on ly
form of protection. Weare
certain that software developers

are aware of other methods:
software-based solutions, large
volumes of manuals, or to
release software wi th bugs, etc.
However, the dongle in i ts
current form, or even i n a
smartcard format, is in m a n y
cases user-friendly and it offers
additional features that w i l l
make it a necessity for the
application to be protected by
dongles.

Wehave had a number of
instances where end-users have
contacted us to protect their
unprotected software. This is
pr imar i ly due to the fact that
when a computer is stolen the
software or data is of no use if
the dongle is placed in a safe
securely over night. Not to
mention that in many cases the
company’s management does
not feel confident that they
could prevent their employees
from making il legal copies of
their legitimate software.

The majority of ou r
customers useour Anchor key as
aform of control for their
application,andnot purely as
software protection.The security
of software is also dependent on
how the codes are implemented‑
this is where BLCS is different;
wegive free advice,and when it
comes to supply we donot break
the bank.

In y o u r May issue there was
a letter from Aladdin UK
crit icising the Apr i lMayhem. A
question, which comes to mind
is, why were they shaken up by
the real i ty of dongles ( i n the
major i t y of instances)?

However,we do agreewith
them that the security sector is
on the increase. The simplest
question is: ‘Do you lock your
housewhen you goto work?’ If
so, why not protect the source of
your income? Or the information
which you dependon?
El-AzarLevy, M.D.
B.L. Computer Security L td
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Testing in black & white
Software tes t ing is s t i l l regarded by man y as an art. Mark Harman explains coverage

analysis, which al lows us to put the whole process onto a mo re sound engineering foot ing.

I fensneedno t simply beaprocess of insert ingoutput statements
into our code to see if the values we expect appear. We canput the

whole processonto a more sound engineering-lead footing.
Many software developers would admit that when they test their

own software they tend to choose test cases that do not reallypush the
software particularly hard. For example, last time you tested a piece
of software, howmany statementsof the code do you think went unex‑
ecutedby any of the test cases you tried? If your answer is greater than
zero then you have, I ’m afraid, fai led what is
regarded by software testing specialists to be the
weakest testing adequacy criterion.

This article introducescoveragetechniques for
finding and assessing software test cases. I wi l l
start by briefly explainingwhy software testing is
so much harder for software engineers than the
test ing of products for engineers in other disci‑
plines.Then I ' l lgoon to explainhowcoverageanaly‑
sis allows us to assess just how stringent our testing
is andhow software tools can andcannot helpwi th the testingprocess.

can ne

What is software testing?
Edsger Dijkstra noted that ‘software testing can never establish the
correctness of software ‐ only its incorrectness’. He was observing
that test cases can reveal faults in software, but that we cannot infer
from the absence of er rors for a l l test cases tried that the software
itself is fault free. We could attempt to test every possible inpu t to the
program, to see that the output (and/or its behavioural properties)
conform to the specification. This is called ‘exhaustive testing’. Sadly,
in most real systems exhaustive testing would require an unaccept‑
ably large set of test cases.

Di jks t ra ’s aphorism was used to a rgue fo r an alternat ive
approach in which software is constructed directly from its specifi‑
cation us inga sequence of formal refinement steps. Hewanted this
construction process to be accompaniedby mathematical proofs to
establish the software’s correctnessw i th respectto i ts specification.
Nowadays this highly rigorous form of verification is reserved for
the most safety cri t ical aspects of software development, as it is typ‑
i ca l ly t ime-consuming and expensive. This leaves us wi th software
testing asour main tool of verification for the less safety cri t ical sys‑

tems. (O f course, testing is also used
as a backup technology for safety‑
cri t ical systems.)

Tes t ing seeks to answer, among
other things, the fol lowing questions:
What is a good test case? When have
we tested a system enough? How
many bugs have we fai led to find
wi th ou r test set?
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Software testing
establish the

correctness of software ‑
only its incorrectness.

Why is test ing software so hard?
Testing software is not l ike testing componentsin other engineering
applications. For example, consider the problemof testinga software
component when compared with the problemof testing a structural
component in a civ i l engineering application. The civi l engineering
product w i l l undergo certain stresses and strains and m a y be sub‑
jected to a variety of weather conditions and temperatures. An impor‑
tant aspect of al l these loads is their continuous nature,which requires

test ing to take place only at the extremes.
If we know that a component behaves well at

temperatures T1and T2 (where T1 < T2), then we
can reasonably conclude that the component w i l l
behave well at a l l temperatures between temper‑
atures T1 and T2. With software, we do no t have
this considerable luxury. If we know that a loop
statementwi th one determining integer variable,
v, terminates when v = T 1 and also when v=T2

(where T1 < T2) we cannot reasonably conclude that
the loop terminates for a l l inputs between T1 and T2. Software sys‑
tems are essentially discrete systems.

This discreteness makes testing amore demanding task than one
migh t think. Ideally, we have to test a software product at a l l points,
notjust at the extremes. Unfortunately,this is usual ly impossible, due
to the numberof pointswe would have to consider.Therefore, we have
to satisfy ourselves with some measure of ‘just how much’ of the sys‑
tem we havemanaged to test.

Surprisingly, for most systems only about 60% of the program’s
statements areever executed. Therefore, if we couldmanage to ensure
that every statement was executed by at least one test case, then we
would probably be testing more thoroughly than average. This is the
sort of statement of test thoroughness that coverage analysis makes
precise. To decide whether we have tested a system enough, we must
decide what level of coverage we think is suitable. Usually, coverage
is expressed as a percentage; the percentage of some syntactic struc‑
ture that has been executed by the test set in hand.

Coverage
To get a feeling for how coverage analysis works, consider the C pro‑
g ram fragment in L is t ing 1.

In looking at the structure of this f ragment we can see that there
are four basic statements: S1, S2, S3, and $ 4 . Wemight t r y to construct
a set of test cases that ensures that each of these statements is exe‑
cuted at least once ( th is is statement coverage).

A l te rna t ive ly ( o r in add i t ion) , we m igh t decide that we should
test both the predicates (p and q) w i th two cases each. One of wh i ch
tests their behaviour when they evaluate to t r u e and the other of
which tests thei r behaviour when they evaluate to f a l s e ( th i s is
branch coverage).
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Vi
Of course, we might no t have time to perform a i l these tests so we

mightwant to decide to coveracertainpercentageof statements. Clearly
this is a very weak testing requirement; if we settle for less than 100%
coverage then we are guaranteeingnot to have tested some statements.

The control fl o w graph
Thethree mostcommonforms of coverage are basedon thecontrolflow
graph (o r CFG). Sometimes this is simply referredto asa ‘flow graph’.
ACFG isa graphical representationof the way in which the sequence
of controlflows from one par t of the program to the next.The nodes of
the CFG represent simple primitive statements (suchasinput, output,
and assignment) and its edges represent the flow of control. ACFG is
simply a formalisation of the very old and familiar flow chart.

To understand what a CFG is, we need to knowa l i t t le b i t about
graphs.

A graph is simply a collection of nodes (you can think of these as
points which can be ‘visi ted’)and arrows between these nodes (called
edges), which l ink nodes together, ind icat ing which nodes can be
reachedfrom which other nodes.The map of a one-way traffic system
is a graph. Str ic t ly speaking, we cal l graphs that contain arrows,
‘directedgraphs’, becausethere is a direction indicated by the arrow‑
head.A one-way system is a directedgraph. The LondonUnderground
tube map is a graph. The stations are the nodes and the lines between
stations are the edges. However, the undergroundmap is not directed
because we can travel in either direction.

A path ina graph isa l is t containing two or more nodes. In a path,
eachnode in the list can bereachedin one step down an edge from the
node that precedes i t . Weneedat least two nodes in the path as these
form the start and the end of the path. Wesay that a path is ‘a path
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fromA to B’ if the first node in the list is A and the last node in the
l is t is B. In the graphof the LondonUnderground,a path is just a way
of getting from station A to station B.

A controlflow graph is simply a graph that has a few constraints
placed on it to ensure that it corresponds to a sensible model of a
program. These constraints ensure that it is possible to get f rom
any node in the graph to the exi t node of the graph and that every
node can be reachedf rom the entry node.L i s t i n g2 contains a sim‑
ple program, for which the correspond‑
i n gcomplete CFG is depicted in Figure 1.
The exit node is labelled ‘STOP’ and the
entry node is labelled ‘START’.

Statement coverage
In statement coverage, we seek to design
test cases that cause statements to be exe‑
cuted. The level of coverage achieved by a
set of test cases is simply the fraction of
statements that get executed by one or
more of the test cases. This fraction is typ‑
i ca l ly expressed as a percentage: 50%
statement coverage means that h a l f the
statements get executed by one or more
test cases (and halfdo not get executed by
any test case).

Throughout this article, I shall use the
simple example program in Lis t ing 2. You
will needto referto the controlflow graphof
this programfragment,depicted in Figure 1.

Figure 1- Control Flow
Graph fo r the program
in Listing 1.
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In Listing2,I have labelled each primi‑
tive statement and predicate with a
numberto allow you to correlate them

4 to the nodes of the controlflow graph.
In this context ‘statement’ means.

‘node in the control flow graph’. I n a
( ra ther pathological) p rogram that

contained only nested body-less if
statements we would be required to cover a l l the predicates with at
leastone of our test cases. In 100% statement coverage, weare certain
that every node of the CFGhasbeenexecutedat least once.Of course,
this does not mean that we are guaranteed to uncover any faults in
the statements, but if we hadn’tcovered 100% we couldbe certain that
sometimes we would fa i l to uncover faults. It does notmatterwhether
a statement is executed once or a thousand times ~ al l that matters is
whether the statement gets executed or not. This means that, in t ry ‑
i n g to achieve coverage, we suppose that a l l statements are equally
likely to contain bugs. Therefore, the more statements we manage to
‘hit ’ w i th our set of test cases, the better.

To achieve 100% statement coverage of the program in L i s t i ng 2,
we would have to define a set of test cases that covered lines 1,2,3,4,
5,6,and 7.The tests can be defined in terms of init ial values for the
‘unboundvariables’ ( i n this case p, qand sometimes, x ) . Although z
and y are mentioned in the code, the i r in i t ia l values are never
required in the definit ion of a test case, because their init ial value
does not affect the course the execution takes. (The course that exe‑
cution takes is simply the path it follows in the CFGof the program.)

In order to execute statements 2and 3,two test cases are required
as the statements are alternatives. However, a careful choice of test
cases ensures that at least one of these covers statement 6,and soan
additional test case for statement 6 is not required. Obviously, since
it does not matter how many times we execute a statement, we shall
want to cover a l l the statements with as few test cases aspossible,
thereby reducing the effort required to reach 100% coverage. A suit‑
able (andminimal)test set for the program in List ing2 needonly con‑
tain two tests, for example:
Test One: p has the value 4 a n d

q has the value 3
Te s t Two: p has the value 2,

q has the value 6 and
x has the value -1

Notice that, in order to achieve 100% statement coverage of the
program, it was necessary to cover boththe case where the first pred‑
icateevaluatedto t r u e and the case where it evaluatedto false. How‑
ever, it was notnecessary to cover the case where the second predicate
was f a l s e . Wehave covered every possible statement, but not every
possible branch. In terms of the CFG, we have h i t every node at least
once, but there remain edges down which execution has not passed.
This is what branchcoverage is all about.

Branch coverage
A branching node is one that has more than one outgoing edge in a
graph. In a CFGasdefined earlier, this means a predicate node.
In order to achieve 100% branch coverage it is necessary to execute
each predicate at least twice. In one instancethe predicate must eval‑
uate to f a l s e and in another it must evaluate to t r u e . If we have
achieved 100% branch coverage, we know that every edge of the CFG
has been covered. Notice that we can manage to cover every node of
the graph and yet fai l to cover every edge, because there may be sev‑

E X E j u l y 1998

eral possible ways of getting to a node and we may only cover one of
the possibilities. For example, the test set defined in the previous sec‑
tion does not achieve 100% branch coverage for the program in List‑
ing2,although it did achieve 100% statement coverage. Weshall have
to re-think our test set. However, this does not necessarily entail an
increase in the number of test cases. It simply means ( i n this case)
that more care is required in select ing test cases. A test set that
achieves 100% branch (and statement) coverage is:
Test One: p has the value 4 and

q has the value 3
Test Two: p has the value 2,

q has the value 6 a n d
x has the value 17

Path coverage
Remember that a path (from nodeA to node B) through a graph is a
listof nodes: the listof nodes that gets executedwhenexecution starts
with A and ends up at B. Of course, there may be many ways to start
at a node A and end up at a node B, each of these wil l be a different
path fromA to B. To achieve 100% path coverage, every pathfromthe
en t ry node to the exit node of the CFG of the program must be tra‑
versed dur ing at least one execution of the program.

In general, the presence of loops means that there are infini te ly
m a n y paths; we can keep on creating ever-longer paths by simply
going rounda loop one extra time. Obviously, we cannot cover infi‑
nitely m a n y paths with our test set. To overcome this a l imi t m a y be
placed upon the number of executions of the loop, or only loop-free
paths may be tested. Really, path testing is only defined to give us an
idea of the l im i t of coverage-based testing.

The program in L i s t i ng2contains only four paths,so it is possible
to achieve 100% path coverage. The four paths are <1,2,4,5,7>,
<1,2,4,5,6,7>, <1,3,4,5,7> and <1,3,4,5,6,7>. In order to cover them all,
four test cases wil l be required. For example, the following four test
cases wil l dothe trick.
Test One: p has the value 4 and

q has the value 3
p has the value 2,
q has the value 6 and
x has the value -1
p has the value 5,
q has the value 3 and
x has the value 20
p has the value 2,
q has the value 6 and
x has the value 19

Notice that the valuesfor p and q are reused in the test cases.
This is clearly bad from a pract ical point of view, as less of the pro‑
gram’s inpu t domain is exercised (even though a l l paths th rough
the program are). There is noth ing in the definition of path cover‑
age ( o r in the other two forms of coverage) that requires different

Test Two:

Test Three:

Test Four :

L is t ing 2 - A simple program.
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Levelsof test ing
Testing is carried out at several levels of granularity. Usually three are
considered worthy of special note: unittesting, moduletesting, and sys‑
tem (or integration) testing.

Unit testing is at the lowest level of granularity. Individual functions
and procedures are tested (usually bythe programmer who wrote them,
though this is not necessarily the best practice). Often this testing is
carried out manually and is ad-hoc and effectively amounts to
random testing conducted by a highly biased random
number generator.

This is a shame; i t is for unit test ing that automa‑
t ion has perhaps been most successfully applied in
commercially available testing tools. It is in individual
units that some of the most disastrous bugs lurk (for
example, Year 2000 bugs, the bug which caused the sec‑
ond crash of the London Ambulance Service system, and
the Pentium FDIV bug). It is also in unit testing that coverage analysis
has a role to play.

Module testing consists of testing collections of functions and pro‑
cedures that belong to a single module. At this level of granularity, cov‑
erage analysis provides a way of describing the relative amount of
testing effort each module should receive (or has received). That is, we
shall not always want to spend the same amount of time testing each
module.Some modules mattermorethan others and should accordingly
receive more thorough testing. If we can achieve 100% coverage for all
our modules then obviously this would be nice, but o f t e nwecannot. In
such situations, we can use coverage to say things like, ‘Module A has
been tested to 80%, but module B has only been tested to 55%’.

I t ispossibleto test units and modules as they are developed and the
costs of fixing a fault found at these levels are comparatively low. /nte‑
gration testing, bydefinition, has to wait until there is something to inte‑
grate, and so the faults tend to be uncovered only after more time and

values to be selected on each test case. A l l that is required is the
achievement of coverage.

Some paths a r e impossible
Some paths are impossible; no execution wi l l ever cause them to be
traversed. This can happen because, for example, we might write an
if statement that always executes its e l s e branch. In the CFGof this
program, any paththat goes through the t h e n part of such an if state‑
ment wi l l beinfeasible.These paths (that exist in the CFG, but which
no execution can godown) are called ‘infeasible paths’.

In the presenceof infeasiblepaths, it may be impossibleto achieve
100% statement or branchcoverage and it wil l obviously be impossi‑
bleto achieve 100% pathcoverage. Forexample, consider the program

e l s e  y = 2 ;
Z = X * X ;
i f  ( y = = x )

z = z + 4 ;

List ing 3‐ Anexample program fragment which contains infeasible
paths.
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Softwaretesting basics
effort have been invested in the system. Unfortunately,coverage analy‑
sis cannot help us much with integration testing.

Acceptance tes t ing A
We often find that some bugs are only found by the user. In recognition
of this observation, we often allow the user to form part of the testing
process, in an ‘acceptance testing’ phaseof the development life cycle.

Typically, acceptancetesting is regardedas the familiar two-stage
process, consisting of:
Alpha testing: In which the user tests the system in a con‑
trolled environment under the supervisionof the developers.

, Beta testing: In which the user tests the software on their
own site. ‘

The concept of betatesting has sadly becomesynony‑
mous with the practices of unscrupulous software devel‑

opers who perform notesting whatsoever‐ leaving it all to”
the customer, in what is inappropriatelytermed the ‘betatesting phase’.

Coverage analysis can be useful during acceptance testing because
we can use it to measure how much of the system the user is actually
exercising when the system is in operation.

Black box versus white box
Testing techniques fall into two categories: white box and black box.
Inwhite box testing, wecan ‘look into the box’ and usethestructureof
the software under test to guide the choice of test cases. White box
testing is considered good at finding errant behaviour and additional
unwanted behaviour, but not so good at finding missing (or unimple‑
mented) behaviour. By contrast, in black box testing, we cannot ‘see’
i n to the box and so our test cases must be of a purely behavioural
nature. In black-box testing we ask the question, ‘If | supply this input,
what output do | observe?’ Coverage analysis is the most widely used
white box testing technique.

in List ing 3. If you t r y to generate a test case which guarantees that
boththe predicates in this program wi l levaluate to t r u e you w i l l find
that you cannot.

That is, should the in i t ia lvalue ofp beequal to the in i t ia lvalue of
q then the assignments x = x + 1 ; y=x+1; w i l l be executed, guarantee‑
ing that y and x have different values, and therefore guaranteeing that
the predicate y = = x w i l l evaluate to f a l s e . For this program, we can
define test sets that achieve 100% statement and branch coverage.
However,even though there are no loops,we cannot achieve 100% path
coverage, as the path <1,2,3,5,6,7> is infeasible.

Which is the best technique?
How can we decide whether coverage criterion A is better than cov‑
erage cr i ter ion B? We would ideally l ike to know whether A finds
faults that B does not, but this is a hard concept to define and use in
practice. Wecan provide some theoretical analysis however, and this
is achieved using the subsumes relationship.A subsumesB if al l test
sets that satisfy A also satisfy B.

Forexample, 100% path coverage subsumes 100% branchcoverage,
because if a l l paths are covered bya test set ¢then ¢must cover all
branches. Similarly, if a l l branches are covered then all statements
must be covered, so100% branch coverage subsumes 100% statement
coverage. The subsumes relat ionship is transitive, so we also know
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100% statement coverage. We can
therefore say w i th theoret ical cer‑
t a i n t y t ha t , of the three techniques
we've looked a t , 100% path coverage
is best (though usually unachievable),

erage is nex t
best, and 100% statement coverage is wo r s t .
Because 100% path coverage is usually
impossible, branch coverage is considered
bymost testers to bea good criterion to aim
for. Notice tha t , in comparing coverage c r i ‑

te r ia , it is on ly possible to compare 100%
coverage in each category. If we cover all but
one path using path coverage, we cannot be
sure that we have covered every statement of
the p rog ram .

Too l suppor t
Tool support is an essential ingredient in a successful software tes t i ng

strategy. Becauseof the number of test cases that have to beconsidered,
an un-automated testing strategy is doomed to failure.

Most testing tools provide facilities for capturing test cases as they
are executed, so that these test cases may be subsequently ‘replayed’.
Th is capture/replay mechanism provides a log of testing effort and
helps an organisation to improve its test ing process. The implemen‑
ta t ion of capture/ rep lay is technica l ly un-demanding, bu t i t has
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The
level of coverage achieved by a
set of test cases is simply the
fraction of statements that get
executed by one or more of the

test cases.

proved remarkably effective and productivity enhancing.
Tools also exist which can generate test cases, based upon a desired

level of coverage. Most ex is t i ng tools use a rather simplist ic and
expensive approach ‐ they generate test cases at randomand measure
the level of coverage achieved (by insert ing probe code into the soft‑
ware under tes t ) . The c r ea t i o n o f further random test cases ceases

when either a sufficient level of cove rage is
attained or when the level of coverage
appears no t to be inc reas ing ( ind ica t ing ,
perhaps, the presence of infeasible paths,
o r paths down which the sys tem is forced
by relatively few test cases ) .

Unfortunately, completely automated
test data generation is impossible. That is
t o say, the automated gene ra t i on o f a set o f
test data that is guaranteed to achieve 100%
sta tement coverage is impossible. This is

because the que s t i o n a s t o whethera test set
achieves 100% statement coverage is undecidable; it

is theoretically impossible to wr i te a program that can decide whether
100% statement coverage has been achieved

It is easy to show that this question is undecidable. Wecan do this
by showing that a solution to the problem would allow us to solve a
different undecidable problem ‐ that of whether or not two functions
are equivalent.

Consider the simple program fragment :

PROTECT YOUR
SOFTWARE

Prevent copying of your software with the Ultimate
Copy Protection system... COPYCONTROL

@ Supports DOS, Windows, networks, backups, disk caches,
(D ROMs, cover disks etc.

@ Control where, when and how often your programs are run

Tiff-Davis Europe
Software Excellence

1995
Finalist

Best UKProduct

Te: 0117 983 0084
MICR004

cS Fax: 0117 983 0085
1EastfieldRd,Westbury-On-Trym, Bristol BS9 4AD, United Kingdom
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£295 swaoses

One Tool. One Source Document Pro Edition
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technology so that you can create great Help systems, from the
same fi le , for any or all of these platforms:

{7 Compiled HTML Help
(XEM ActiveX-enabled HTML Help

Visual Basic 5 .0 Professions same asthe Pro Edition,PLUS N E T Java-enabled HTML Help
V i sua lC++ 5.0 P r o f e s s i o r a aeORt T naetion Serves ( 8 7 Standard HTML
Visual J 1 e v e l o p e r Edit ion Windows 9 5 Help
Visual FoxPro5 . 0 M 6.5 D e v e l o p e r 0 1 Windows NT 3.51 and 4.0 Help
Visual InterDev 1.0 i s y u r c e S a f e ™ 5.0 W i n d o w s3.1and 3.0 Help
Microsoft Developer Network L i b r a r y Professional quality pr inted documentat ion
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90 Days Tech Support
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[FEATURES T E S T I N G IN B L A C K & W H I T E

In this program fragment, f and g
are a rb i t ra ry side-effect free func‑
tions on integers. If i t were to tu rn
out that f and g were equivalent
functions, then the assignment state‑
ment would not be executed and so

100% statement coverage could be
achieved bya set of test cases that did

not execute the assignment. However, if the two functions are not
equivalent, then there w i l l besome inputvalue for x which w i l l drive
the p rog ram through the assignment statement and 100% coverage
cannotbe achieved without the inclusion of a test case which men‑
tions just such an input value for x.

Suppose that there exists an automated system for answer ing
whether or not 100% statement coverage has been achieved by some
set of test cases. It would be possible to use this system to decide
whether the two functions f and g were equivalent. Al l that would be
requiredwould beto generate a singe test case (any onewi l l d o - some
input value for x ) . Next, execute the program on this input. If the
assignment statement is executed, then conclude that the two func‑
tions are no t equivalent. If the assignment is not executed, then ask
the automated system whether the test set consisting of this single
test case achieves 100% statement coverage. If the systemanswers ‘no’
then the functions are notequivalent, if the systemanswers ‘yes’then
the two functions are equivalent.

If we had a tool for decidingwhethera test set achieves 100% state‑
ment coverage, we could use it to answer the question as to whether
or not two functions were equivalent. However, the question as to

l i k e l yto be pirated.

Sales:

> Enquiry No. Jy18
26
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whether two arb i t rary functions on the integers are equivalent is
known to be undecidable, and therefore we have to conclude that the
problem of decidingwhether 100% statement coverage is achieved by
a test set is also undecidable.

Tools can help us wi th software testing by measuring coverage and
by recording and replaying our test cases. They can also be used to
generate test cases in an attempt to reach a good ( i eh i g h ) levelof cov‑
erage, but they can never do the whole job for us.

The final criteria
Software testing is much harder than test ing in other engineering
domains because of the discrete nature of the product (software) to
be tested. It is possible to make somesensible choices as to what tests
to subject a system to, based upon the structure of the software. What
we do is to attempt to cover the software, ensur ing that a l l aspects of
its structureare exercisedby the test set.This does not guarantee that
we wi l l trap a l l faults ‐ nothingcan do this fo r us. It does however, give
us a measureof h o w much testing we have performed and provides
us wi th a way of compar ing one testing criterion with another. a

Mark Harman isa lecturer in computer science at Goldsmiths’
College. He can becontacted by email at m.harman@gold.ac.uk, or by
post to Mark Harman, Departmentof Mathematicaland Computing
Sciences, Goldsmiths’ College, University of London,New Cross,
London SE14 6NW.
Thanks are due to Robert Hierons, who checked earlier versions of
this article andprovided valuable insights into the natureof the
software testingprocess.

“ I l ove t h e In te rne t , ©
everything on i t  is f ree!”

Source: Overheard at COMDEX‘97

It's so easy to upload copied software from diskette or CD-ROM to an internet site, from
there it isfreely available for download byanyone, anywhere in the world.

If your PC-based application is not protected by a hardware key then your software is

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

3 © United Kingdom

Tel: +44 (0)1204 436000
Fax: +44 (0)1204 436025Softlok e-mail: sales@softlok.com
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© Get a free demo CDand information package,and find out more about
e-commerce at www.software.ibm.com/ec/enginfo

Are youa spectator in the world of e-commerce?
There's awhole new game called electronic commerce. But to get onto this playingfield, you

need a solution flexible enough to adapt to your business. 1B\ Net.Commerce is designed

tohelp youmake the most ofopportunities ontheWeb. Packedwith cool technology like SET

(Secure Electronic Transaction), and easy links to any industry standards-based database,

Net.Commerce START is perfect for gettingmedium to large commerce sites up and running

quickly and inexpensively. And if you're putting together a second generation Web site,

Net.Commerce PRO has tools for advanced catalogue construction and for back-end

integration to SAP, EDI and existing systems. Best of all, Net-Commerce will r un on most

platforms youre using now, including Windows NT;* Sun Solaris and all IBM platforms.

For more information on e-commerce and for a free demo CDand information package,

visit www.soltware.ibm.com/ec/enginfo or phone EdwardMason

a small p l a n e t are registered trademarks and the e-business logo is a trademark of International Business Machines Ci
Corporation. Other company, product, and s e r v i c e names may be trademarks or service m a r k s of others. The IBM
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viewers extend reports to any browser. » Microsoft BackOffice Resource Kit
For flexible, power fu l r e p o r t i n g wi th in web-deployed applications, t h e >» Microsoft Exchange Technical
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Pages (ASPs). With a VisualDev Design-t ime ActiveX Control, it’s as > Mic ft Int t In f t i
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CALL CONTEMPORARY
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Repor ts the only too l you need to t ransform data f rom UPGRADE PRICES
over 30 different databases in to presentation-quali ty, information-rich
reports.
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component of Seagate Software’s Business Intel l igence solut ions that
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T E C H N I Q U E S

Writing to the screen
Do you need to use a direct screen access A P I to bypass the graphics libraries straight

to the video card memory? Duncan Wilcox compares the relative performance of BeOS,

Windows 95, and OS/2 Warp 4.

§ operating systems become more complex and implement more abstraction,
they also significantly slow down someclasses of applications. For instance,

some would benefit from a more straightforward, low overhead access to the
screen. While not every application w i l l benefit ‐ and the added complexi‑
ties aren’t always justifiable ‐ applications that perform continuous out‑
put to screen should show significant performance improvements, either
in the form of faster renderingor lower CPU utilisation.

Libraries that let applications bypassthe user interface and graph‑
ics libraries, directly accessing the screen (the socalled frame buffer
memory, which resides on the video card and is directly displayed on
screen), were developed to ease the transition of games from the raw
DOSenvironment to graphical user interface operating systems. Cur‑
rently,3Dacceleratedvideo cards are cheap enough to make it reason‑
able for games under development to require one,mak ing the 2D APIs
that I ’m exploring here less interest ing for resource intensive games.
My intention for this article is to focus on how applications, asopposed
to games, can benefit f rom a direct screen access API. This is certainly
true on any platform, and I ' l l give specific examples in BeOS, OS/2, and
Windows 95.

Benefits?
How muchan application wi l l benefit from directly accessing the screen is
very dependent on how well i ts features match the specific API. For exam‑
ple,some functionality, l ike the font renderer, is more easily accessedthrough
the standard graphics API.

A couple of screen shots show that an application that accesses the screen
in a discrete way can significantly gain f rom the BeOSBDirectWindow inter‑
face. The Charts demo is available wi th fu l l sources from Be’s ftp site at
ftp://ftp.be.com/pub/samples/r3/game_kit/BDirectWindow.zip.
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aoe times when developing software you can feel lost at With a fam i l y of over a
Sea. You know the great features y o u want in your appli dozen products, Stingray

ca t i o n s , but are stranded due to limitations in MFC. Stingray Software
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Developer Studio? What about shortcut bars like Microsoft To find out how Stingray Software
Outlook? Or multi Selection tree controls? Do you want '97 can rescue you, surf to our web s i te
“cool style” toolbars with drag and drop customization with for free demos, evaluation copies and
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these and over 70 extensions that add the coolest GUI fune‑
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W R I T I N G T O T H E S C R E E N T E C H N I Q U E S

Figure 1shows the demo rendering the stars by first drawing them
in an offscreen buffe r, then copying that on screen us ing the normal
graphics APIs. For Figure 2, I switched to u s i n g BDirectWindow, and
while main ta in ing the same frame rate, the application uses signifi‑
c a n t l y less CPU.

This technique has its drawbacks. You lose the comfortable hard‑
ware independence and you have to deal with bits per pixel, colour
encoding and r o w size, and y o u have to cooperate wi th the user inter‑
face by rest r ic t ing drawing at your window boundaries (c l ipp ing) i f
y o u r u n in a window. The architecture of the direct screenaccess APIs
on different platforms in some way reflects the or ig ina l target appli‑
cation (usual ly games), and often becomes the l i m i t i n g factor, m a k i n g
developmentofd i f f e ren t kinds of applications difficult or unnatural.

Obviously the performance gains are directly related to the num‑
ber of layers of software the application managesto skip, and asoper‑
at ing systems become more complex and implement more
abstraction, the direct screen access performance gains start to off‑
set the added coding complexity and become i n v i t i n g for a broad
range of h igh ly interactive or graphically intensive applications.

I have developed a few code snippets that let me compare BDi‑
rectWindow ( r u n n i n g under BeOS R3 for Pent ium processors) wi th

Figure 1-The B e O S Char ts demo, rendering through the standard
graphics libraries.
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The architecture of the direct
screen accessAPIs on

different platforms insome

way reflectsthe original target
application, usually games.

the DirectX DirectDraw component ( runningunder Windows 95) and
DIVE (running under OS/2 Warp 4).

Windows 95
Windows 95’s gaming and media API, D i r e c t X , was born w i th the
intent of attracting DOS gameprogrammers to the Windows platform.
DirectX has g rown into a large, multi-faceted A P I , wi th interfaces
rangingfrom joystick control to f u l l hardware accelerated 3D support.

The API that i s o f interest for this a r t i c l e , D i r e c t D r a w, provides
direct access to the video memory th rough an en t i t y called ‘ s u r ‑
face’. Surfaces can also be used for non-visible bitmaps in a way
that lets DirectDraw take advantage of hardware supported fea‑
tures. These include b l i t t i ng (screen to screen or memoryto screen
b i t m a p copying), stretching, colour keying, and alpha b lend ing
(selectively b l i t t i ng w i th relation to source or target p ixe l colour
or transparency).

Hardware acceleration is very convenient if it’s possible to store
bitmaps inside the video card memory, since screen to screen bl i t t ing
is usually much faster than memory to screen throughput. In the for‑
mer case the l im i t is the video memory bandwidth, in the latter it’s
the PCI or AGP bus bandwidth.

DirectX wi l l emulate the features that aren’t implemented in hard‑
ware. Unfortunately,certain combinations of hardware supported fea‑
tures and emulation can actually result in slower performance than
emulation alone.

For example, on hardware that doesn’t suppo r t alpha blend ing
(cer ta in ly less common than b l i t t i ng ) , per fo rming an alpha blend
between invisible bi tmaps and b l i t t i ng the result to screen w i l l be
slower if bitmaps are stored in video memory than if they are stored
in ma in memory. This happens because the software-based alpha
blending wi l l have to access the bitmaps from the other side of the PCI
or AGP bus. The effect is that apps typically end up being coded with
a lot of flag checking and special case code.

Regarding access to video memory, while DirectDraw allows an
application to mod i fy the frame buffer contents directly, use of this
feature is discouraged because lockingthe surface associated with the
display (the ‘primary’ surface) causes DirectDraw to lock Windows
95’s infamousWin16Lock. The w i n 1 6 L o c k serialises access to GDIand
USER, typically b lock ing Windows and any application that uses the
user interface, for the duration of the access.

B l i t t i n g o f surfaces can b e clipped b y Di rec tX, but when r u n n i n g
in windowed mode and direct ly accessing the frame buffer, clipping
must be manua l l y (and slowly) checked through the standard GDI
func t iona l i t y, o r the I D i r e c t D r a w C l i p p e r interface, which are
equally slow for th is use.

In i t ia l is ing DirectDraw is a matter of cal l ing the D i r e c t D r a w ‑

C r e a t e function to build an instance of the DirectDraw interface
object, and the S e t C o o p e r a t i v e L e v e l method t o configure Windows
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W R I T I N G  T O  T H E  S C R E E N

nfortunately, certain
combinations of hardware

supported features and
emulation can actually

result in slower performance
than emulation alone.

integration,followed by surface creation and initialisation, through
the C r e a t e S u r f a c e method.

While runn ing in windowed mode, care must be taken to track
WM_MOVE messages to draw ( o r b l i t ) in the right place. Clipping is auto‑

Figure 3 - Windows 9 5DirectDraw test appl icat ion. matically tracked b y a n I D i r e c t D r a w C l i p p e r instance, i f you choose
to use it and associate it wi th the window. In the sample code, I have
used the regular PtV i s i b l e GDI function.

A pointer to the frame buffer is returned by the surface L o c k
method, and it mus t be returned as soon as possible through the
U n l o c k method.

OS/2’s DIVE (Di rec t Interface Video Extension) lets applications
request access to the frame buffer or perform blit t ing, possibly hard‑
ware accelerated. Accessing the frame buffer, like with DirectDraw,
is subject to a lock.

At the cost of a l i t t le more complexity, DIVE speeds up cl ipping
through asynchronous notification of the exposed regions (through
messages sent to a window). The application can then cache the visi‑
ble region rectangles and quickly scan them when clipping, instead
of taking a costly roundtrip through the system API.

Basic use o f the DIVEAPI i s a s simple a s calling D i v e O p e n ,which
returns a pointer t o the frame buffer. D i v e A c q u i r e F r a m e B u f f e r
requests exclusive access t o i t , and D i v e D e a c q u i r e F r a m e B u f f e r
releases it.W i n S e t V i s i b l e R e g i o n N o t i f y can b e used t o enable asyn‑

Figure 4- OS/2 DIVE test application. chronous c l ipp ing not ificat ions, through w M _ V R N D I S A B L E D and
WM_VRNENABLED messages sent to the cont ro l l ing w i n d o w ; w i n ‑
Q u e r y V i s i b l e R e g i o n and G p i Q u e r y R e g i o n R e c t s enumerate the
visible rectangles that should be cached for later use in clipping, at
drawing time.

Unfortunately, all the coordinates are referred to in the OS/2 GPI
coordinate system with (0, 0) in the bottom left corner. A few coordi‑
nate system conversions have to be sprinkled across the source to be
able to directly address the correct point on the screen. This is quite
clumsy, and makes it feel l ike the DIVE API is an afterthought, badly
integrated with the main OS/2 graphics API.

Moving t o BeOS, the B D i r e c t W i n d o w class i s slightly more complex
to use than DirectDraw or DIVE because of the higher degree of inter‑
action between the user interface manager (the Application Server or
app_server) and the application itself.

BeOS applications using the B D i r e c t W i n d o w class have unre ‑
stricted continuous access to the video frame buffer,without a n y form
of global screen lock request. Instead, in addition to clipping infor‑
mation l ike in DIVE, BDirectWindow-derived objects are asynchro‑

Figure 5- BeOS BDirectWindow test application. nously notified of systemimposed screen locks.
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W R I T I N G T O T H E S C R E E N T E C H N I Q U E S

them shortcut the Xlib inter-process communication channel by |
instantiating bitmaps in a shared memorysegment. |

It is in fact muchfaster than the canonical interfaceusedto render
bitmaps, but the shared bitmap will still have to be rendered into the
frame buffer bytheX server ‐an additional step that makesthis tech‑
nique slower than the ones | have been testing. pa

While it was in fact hard to build atest that would compare Linux
with the other operating systems, the MIT-SHM should beofinterest
to Linux developerswho needfast graphics performance.

In other words, instead of requesting exclusive access to the screen
every time they want to access i t , applications w i l l be told when they
can’t access i t , and wi l l be otherwise free to do so. This is an obvious
improvementover continuous lock requests,because lockswil l succeed
most of the time anyway,wasting CPU time and context switches.

Unlike the moregame oriented, fullscreenBWindowScreen inter‑
face, BDirectWindow doesn’t support any form of hardware acceler‑
ation ‐ though the word is that it w i l l be introduced in an upcoming
BeOS release.

Since it builds an additional communication channel between a
window and the app_server, BDirectWindow code that mixes both
direct screen access and regular GUI functionali ty can be t r icky to
structure in a way that is deadlock safe. However, asan aid to devel‑
opers, or against errant applications, the app_server w i l l automati‑
cally k i l l the app if it detects a deadlock.

Accessing the frame buffer under BeOS is a matter of subclass‑
i n g the BD i r e c tW i n d ow class, implement ing a separate d r aw i n g
thread, and handl ing the D i r e c t C o n n e c t e d callback method. A s
mentioned, the d r aw i ng only has to synchronise i tsel f w i th the
D i r e c t C o n n e c t e d events.

As a specific example, the asynchronous protocol used by BDi‑
rectWindow and the provided pointer to the frame buffer in the PCI
address space letsapplications initiatedirect, DMA-basedPCI to PCI
or PCI to AGP transfers from video inpu t cards directly to the video
display card.When the target window is moved, resized, obscured, or

Unlike the more game
oriented, fullscreen

BWindowScreen interface,
BDirectWindow doesn’t

support any form of
hardware acceleration.

exposed, the acquisition card is reprogrammed on the fly, to adjust
DMA transfer size and clipping.

This feature is commonly demonstrated by Be using two regular
video acquisition/TV tuner cards flowing video to the screen at the
same time. However, it can reasonably be extended to any DMA capa‑
ble video input or video synthesis card (like a dedicatedDVDdecoder
or a separate 3D engine).

DirectX has a n interface, I D i r e c t D r a w V i d e o P o r t , which appar‑
ently serves the same function. Unfortunately I D i r e c t D r a wV i d e o ‑
P o r t uses ‘over lay ’ surfaces, which need specific hardware
acceleration that common video cards don’t currently provide. The
DirectDraw and DIVE requirement to wrap frame buffer access with
locking and unlock ing makes it vir tual ly impossible to synchronise
DMA-based transfers wi th screen access.

Testing
First,for the sakeof simplicity, Ihavetakenafew shortcuts in the accom‑
panyingsample codeby only supporting15/16bitsper pixelmodes.Sec‑
ond, the codewon’t r unon bankswitcheddisplays underOS/2. This isa
mode, supported by older cards or older drivers, that doesn’t map the
entirevideo cardmemory in mainmemorybut forces theapplication to
explicitly select the desired segment of videomemory.

I decided to build the test applications in a way that exposes the
API overhead. The test apps on the three platforms a l lhavea separate
thread that wi l l access the frame buffer, wr i te arandom pixel per‑
fo rming the necessary clipping, and release the frame buffer.

Since BDirectWindow doesn’tcurrent ly let applications access
hardware supported bl i t t ing (wh ich is indeed a drawback for many
kinds of applications), that feature isn’t tested in the sample code.
However, testing features that are supported by hardware accelera‑
t ion would tend to flatten the difference in performance andhide rel‑
ative inefficiencies.
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The test apps are actually
work ing frameworks for
direct f rame buffer access
applications, though use of
specific features ( l i ke hard‑
ware acceleration) that
m i g h t be useful in some

cases aren’t exploited by the sample code.
The results, shown in pixels per second

in the test application t i t le bars, aren’t a
measure of screen bandwidth but rather a
measure of overhead ‐ higher numbers
mean less overhead.

The overhead is naturally related to the
amount of systemcode that is called, which
is expensive (probably because it requires
a context switch, or perhaps a CPU priv i‑
lege switch).

The DirectDraw code performs both
lock ingand clippingat everycycle through
asystem call, t u r n i n g out to be the highest
overhead A P I at around 20,000 pixels per
second. In my tests, removing the clipping
check from the DirectDraw code resulted in
a 2.5x performance improvement (or, more
correctly, overhead reduction).

The DIVE code only performs a system
call for screen locking, at every cycle, since
c l ipp ing information is gathered asyn‑
chronously. It reaches around 50,000 pixels
per second.

The BDirectWindowcode is,asexpected,
the one wi th least overhead, reaching well
over 400,000 pixels per second. Beforereach‑
ing that result I had been using the system
semaphore functionali ty for synchronisa‑
tion, and got around 80,000 pixels p e r sec‑
ond. This shows howexpensive a roundtr ip
inside the system can be.

The synchronisation in the final sample
code, needed to block the drawing thread
when the app_server requests a screen
lock, uses a user-level, l ightweight sema‑
phore construct that won’t call the system
semaphore as longas only one thread holds
the lock ‐ al l the drawing code is normally
executed without context switches.

When gaming was the main focus, con‑
tention (causedby locking)wasn’t a b igcon‑
cern. Bu t as soon as di rect screen access
becomes commonly used by more applica‑
tions, or mul t ip le windows wi th in one
application, contention becomes an issue.

I tested this by runningfive copies of the
test application, at the same time. Windows
95exposes some quirks in its scheduler by
giving different results depending on
whethera test applicationwindow hasfocus
or not. The bottom line is a 50% slowdown.

OS/2’s scheduler is very fa i r in giving

each DIVE window the same time, but the
contention br ings the overall ra te to
around 15,000 pixels p e r second total, a
slowdown of over 60%.

BDirectWindowdoesn’t lock the screenat
all, so the BeOS applications don’t step into
each other, there’s no contention, and the
overall pixel rate is about 10% higher than
with a single application (each application
runningat around 90,000 pixels per second).

I t seems clear that running the mult iple
test applications on a multiprocessor system
isn’tgoingchange the overallpixel rate ata l l
under Windows 95, or very littleunder some
SMP version of Warp, but wi l l scalejust fine
with BeOS,with an increase in performance
proportionalto the numberof processors (up
to the PCIor AGP bus bandwidth l imi t ) .

Real world
What about real world appl icat ions? A
photo re touch ing appl icat ion that stores
large images in an internalnon-contiguous
format (as is common for appl icat ions
manipu la t ing v e r y large images) m igh t
benefit from being able to render directly
into the frame buffer instead of first going
through system bitmap structures.

An application updat ing a view w i t h
h igh frequency, but sparsely, m i g h t benefit
from the immediate updates limited to the
affected areas.

An application work ing wi th different
image layers in motion ( l ike a multimedia
authoringpackage)w i l l benefit from hard‑
ware accelerated bl i t t ing wi th colour key‑
i ng or alpha blending support.

This article mostly compares the APIs
one against the other and, hopefully, sug‑
gests how future applications m i g h t take
advantage of raw graphics interfaces.

DirectDraw and DIVE are already fair ly
good for generaluse in applications, though
the contention problem might get serious if
multiple direct-access windows are used at
the same time. BDirectWindow is much
more scaleable and more suited for general
use in applications, even though it ’s s t i l l a
bi t lacking in acceleration support.

Developers w o r k i n g on graph ica l l y
intensive appl icat ions should defini te ly
take a hard look at direct screen access. m

Duncan Wilcox is afreelanceconsultant
andprogrammer. You can contact h i m at
duncan@mclink.it.
E xX E The codefor this article is
OoNL TN E availableonEXEOnLine
anddirectly viaf t p at
Stp://ftp.exe.co.uk/pub/exestuff/9807_screen.
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Delphi 4
Delphi 4 is upon us
and the QBS Delphi‑
heads definitely rate it
Take a peek at just a few
of the new features:

Language extensions - Object Pascal
now includes dynamic arrays, method
overloadi rs, and
more. Project Manager lets you com:
bine projects that work together i n t o a
single project group. Code Explorer
makes crea t ing classes eas ie r. Type @
method prototype in the interface sect ion

default parame

and let the Code Explorer generate skele‑
t o n code in the implementation sect ion
Navigate quickly through the objects in
your uni t files and between interface and
implementation. Improved debugging
including remote and multi-process de‑
bugging, a CPU v i e w , inspectors, break‑
point enhancements, debugger specific
sub-menus and dockable windows. VCL
enhancements: controls are enhanced to
support drag-and-drop behaviour, to pro‑
vide additional control over window lay‑
out. Plus components for NT Service and
centralised menu/button command han:
dling. RTL support for year-2000
maintenance. The global variable
TwoDigitYearCentury Window is used by
the funct ions SurToDate and
StrToDateTime to control the interpreta‑
t i o n o f two-digit years when c o n v e r t i n g
dates, Database enhancements. Create
tables on the fly from the IDE while
building forms or data module. The BDE
lets you access the data in new types of
database servers, including Access "97
and new Oracle8 ex tens ions to SQL, in
cluding ADTs (Abst rac t Data Types), ar
rays, references and nested tables. SQL
Builder, an all-new intell
builder, replaces Visual Query Builder

ntquery

DELPHI
Abbrevia 1.0
ABC for Delphi Pro with source
ACE Reponter Professional

¢ Client Engine f o r Delphi
Apiary Dev. Suite Netware 16/
Apiary OCX Expert
Apiary NetBIOS Custom Contro l
Apollo 4 Standard/Pro
Apollo 4 Source Code Kit
Argos Clipper to De lph i Utility
Async Pro 2.0 for Delphi
BoundsChecker for Delphi
Component Create £1
Conversion Assistant Std/DB £65/119
DB Power Standard £129
Delphi 4 Standard NEW £79
Delphi 4 Professional N! £439
D e l p h i4 Client/Server NEW £1649
Delphi 4 Pro/CS Upgrade NEW £229/1149
Direct Access £189
DNotes/ ( + s o u r c e ) £99/ (+175)
D y n a Z I P 16 bit/32 bit £175/189
Eagle CDK 16biv32bit £189/209
Essentials Vol 1V C L di rec to ry £47
Flashfiler £119
ImageLib Combo 16& 32bit
(incl, ImageLib@TheEdge)
ImageLib Corporate Su i te
I n fi n i t y Reporting/MAPI
InfoPower v e r s i o n 3/+source

£125
£179
£165
£195
£635
£189
£79

£129/199
£75

£149
£129
£299

£109
£399

£69/69
£150/199

InfoPower v e r s i o n 3upgrades
List & Label for Delphi
MK Query Builder with source
Multilizer Std ( + s r c )

Multilizer Pro ( + s r c )

Orpheus
Quick Reports 2 with source
ReportBuilder Standard/ Pro
ReportBuilder Component
Shoreline Dialog PROS
Shoreline Visual PROS
TOLEAutomationClient
TeeChart Pro
Titan fo r Btrieve/+ source

£195/390
1050

9

Titan for Access 7/+ source
TopGrid/(+source)
Transform Component Expert
Tsizer/ ( + s o u r c e ) NEW

£1694235)
£95
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WINDOWS TOOLS AND UTILITIES
Addsof t  (L
Gantt VBX/OCX
Resource Manager VBX
Schedule VBX/OCX

Apex ( U p g r a d e s a
TrueDBGrid ActiveX v S/upgrade
True DBInput Pro
True DBList Pro

Crescent ( u p g r a d e s ava

PDQComm VBX/OCX
PowerPak Enterprise or Pro OCX
QuickPak VB/J
VBNet

Desaware (Upgrades
ActiveX G a l l i m a u t r y
SpyWorks 5 Pro ( i n c l upgrade subs)
S t o r a g e T o o l s OCX

Version Stamper VBX/OCX
Farpoint

ButtonMaker OCX
Input Pro
List Pro
Spread VBX/OCX
Tab Pro VBX/OCX

Greentree
DataTree/DataMask/DataL ist
DataView
ActiveX Suite
Active Toolbox Std/Pro

L u x e n t  ( 1
Luxent 3D Business Std/Pro
Luxent Docs & Images Std/Pro
Luxent Audio & Video Std/Pro
Luxent Magic Menus Std/Pro
Luxent Power Pack Std/Pro
Luxent Vectors&Layers Std/Pro

NuMega (CompuWare)
BoundsChecker Std
CodeReview Pro
DevPartner Studio/ VB/VC
FailSafe Professional
Soft Ice
TrueTime VB or VC++

rades available
£189
£189

£189/185

£70
£95

£165
£195

£90

£79/79/79
£79

£325
£85/125

w a i l a b l e )

£165/299
£165/299
£165/299

£65/89
£330/530
£165/299

£249
£310

£685/425/525
£310

f r o m £320
£310

£135
£265
£265

FractalFX VBX
FXTools Gold
I m a g e N DLL or VBX or ActiveX
RivetText NEW

£265
£69

£265
VectorFX £245

Protoview
D a t a Explorer 32 bit £135
DataTable OCX/DLL £135/135
Interact Diag. OCX/DLL £275
Interact D i a g r a m combo
WinX L i b r a r y

Sheridan
ActiveListBar
ActiveToolbar&Menu
ActiveThreed
ActiveTreeView
ActiveSuite
Calendar Widgets
ClassAssist
Component Suite (Ca l+Data+Des)
Data Widgets
Des igner  Wi
Sp_Assist
VBAssist

2 bit OCX

£225
£315

£80
79/239

Borland C + + 5
Borland C + + 5 Dev Suite
Borland C++Builder 3 Std
Borland C++Builder 3ProfUpg
Borland C++Builder 3CS/Upg ‐ £1565/1089
BoundsChecker Pro C + + £429
CC Rider 16/32/bundle £220/300/400
C-Vision from Gimpel £179
Codebase 6 . 0 £245
CodeSQL 5 user/unlimited £350/2420
Dart Power TCP Internet Toolkit 16/32 £450
Great Circle Debugger Std/Pro £250/375

nleaf C o m m + + £199
Greenleaf Datawindows £225
High Edit SDK/PRO

POWERBUILDER ~
Advanced Developers Toolkit
Appmodeler Std
Appmodeler Desktop
DataArchitect
PowerBuilder 6 Desktop
PowerBuilder 6 Pro
PowerBuilder 6 Enterprise
PowerTCP Add-on for PowerBuilder

£1090
£2895

£99

Borland
C o n n e c t i o n s

Partner

VideoSoft (Upgrades «
VS Data ActiveX
VS Direct
VSFlex VBX/OCX
VS Reports ActiveX
VSVBX/VSOCX
VSView OCX

Visual Components
dbComplete
First Impression ActiveX
Formula One ActiveX
Visual Components Studio £229
Visual Speller OCX £95
Visual Suite Deal OCX 5
tilities - Help Systems
Doc-To-Help 16or 32bit NEW v.3 £289/295
Doc-To-Help 3.0 Pro £525

Help 2 16/32/Suite £259/269/485
Help2HTML £145
Helping Hand £99
Help M a g i c i a n Pro £199
RoboHelp Classic/upgrade £375/199
RoboHelp Office £5
SOS Help! Info Author £185

Utilities - Othe r
Arpeggio 2 Desktop/Developer
Crystal Reports Pro v6.0/Upgrade
Crystal Comm 3 2 ( + s o u r c e )

DemoShield 32bit
DemoQuick 16/32 bit
Dynamic Update NEW
English Wizard SDK
ExtraFax fo r Lotus Notes/ lite
InstallShield 5 Pro/ Express Pro
PC-Install DOS&WIN combo
PC-Install Win + Internet Ext
R&R ReportWriter xBase 32bit v8
Shrinker 3.0
s o f t SENTRY
Track Record/ + per seat
Wise Version NEW 6.0 Std/Ent

Mise
3DGraphics Tools 16/32
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ActiveDelivery Std/Pro
ActiveReports £199
Address Rapid Addressing SDK NEW £149
Aegis v 3.6 1-5 user £350/user
Basic Constituents NEW £119
Chart FX16/32/bundle £175/175/245
DBest Barcodes for DOS/Win £199/345
E Df o r W i n d o w sv 3.8 £145
ErgoPack for VB, VC++ and Delphi £225
Erwin Desktop for VB £395
G r a p h i c s Server SDK £195
LeadTools Pro 8 . 0 32b i t OCX £249
Map Tools £745
M K S Source Integrity ( inc l P C S ) £499
MultiEdit Pro/Evolve £135/109
Olectra Chart ActiveX £239
Olectra Resizer ActiveX £130
PVCS Tracker £425
Report FX 16/32/bundle £199/199/275
S y b a s e SQL Anywhere 1/4 User £190/395
TeeChart ProActiveX NEW £99
TX Text Control OCX £279
VB Commander NEW £105
VBCompress Pro £130
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£120
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£199
£125
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InstallShield 5 Java Edition
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Instant Basic f o r Java Std NEW
Instant Basic fo r Java Pro NEW
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JBuilder 2 Professional
JBuilder 2 ClienvServer
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Widgets for Win9S/NT
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MS Visual J++ Pro
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Multilizer /Java Professional
NetIntellect
Stingray Object ive Blend
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SuperCede Std/Pro
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Sybase Power) Enterprise
Visual Café 2 WDE

Visual Café 2 PDE
Visual Café 2DDE
WinJ Component Library
TreeView)
VB 2 Java NEW
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Adobe PageMill
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Getting onwith you
garbage collector
While garbagecollection certa in ly makes it

easier to manage object lifetimes, an

understanding of what is going on wi l l st i l l

o f ten be needed to avoid leaking memory.

Robert Ennals explains, w i t h reference to

some n ew Java classes.

n C++ one always has to think about when objects are deallocated.
I t is very easy for a programmer to makemistakes, either fa i l ing to

deallocate memo r y and causing memo r y leaks, or deallocating it
when it is stil l in use and causing p rog ram errors.

Java, l ike many other languages, tries to reduce this problem by
usinga technique known asgarbage collection (GC). The garbage col‑
lectorworks outwhen objects areno longer neededandautomatically
deallocates them, saving the programmer fromhav ingto do the work.
Unfortunately, garbagecollection is notperfect. Unlessone is careful,
the garbage collector may think that objects that are not needed are
neededandone’s programswi l l s t i l l leakmemory. While garbage col‑
lection does make managing memory much easier, one st i l l has to
thinka little about what is going on.

Push and pull
Relationships between objects generally follow either the pu l lmodel
or the pushmodel.

In thepu l lmodelan object asks another object for informationand
uses that information. If object a is the information provider and
object B is the informationuser, then object Bw i l l call object Aasking
for information when it wants to update its state. Here the action is
performed by the user of the information and the user must hold a
reference to the provider of the information.

In the pushmodelan object tells another object when information
is available. If object a is the informationprovider andobject B is the
informationuser, then when object Ahas new information it wi l l call
object 8, giving it this information,andobject Bw i l l then use it .Here,
the action is performedby the provider of the informationand it must
hold a reference to the user.

I f data flow always followed a p u l l model, then Java-sty le
garbage collection would always work without the programmer
having to payany attention to i t . Problemscan arise when one tries
to use a pushmodel.
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The logic behind garbage collect ion
The purposeof a garbage collector is to find those objects that are no
longerneededandto delete them. It is very important that the garbage
collector should not affect the behaviour of the p r og r am that it is
garbage collecting. A garbage collected program should behave just
as it would if unneeded objects were never deleted and were simply
allowed to pile up. In order to avoid affecting the behaviour of the pro‑
gram, the garbage collector should only delete objects if it can prove
that they have no effect on the outputs of the machine. If the outputs
of themachinedo not depend on an object then it is unneededandcan
be disposedof.

An object is needed if either an output depends on it directly, or
another object that is known to beneeded depends on it . Thus, if an
output depends on object a, then A is needed, and if object adepends
on object 8, then B is needed aswell.

Likewise,wecandefinean object Aasbeingno longerneeded if no
object that we needdepends on a anda is not an output. If no object
that we are interested in depends on object a, then one can delete A
without affecting the objects we are interested in.

I n apu l lmodel it is easy to work out what objects dependon other
objects: an object depends on those objects that it has a reference to.
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The simplest garbagecollectorwill collectall garbage inone goand a l l
other threads will stop until thegarbage collector hasfinished.However,
this is often unsatisfactory. If one has an interactiveGUI, often Java GC
pausescan bevery irritating. Forexample, if one runsaSwingprogramand
‘slidesa scrollbararounda lot,every nowandthen it will pausewhile the GC
pass takes place. There are other reasons why garbage collection pauses
might bea problem. If one has threads that have real-time demands,
garbagecollection pauses are unacceptable. If one hasmultiple proces‑
sors, then it is highly undesirable to have to stop everything while the
garbage collector does i ts work. It is thus useful to beable to collect
garbage in athread that runs concurrently with the other threads.
_ In order to do concurrent GC safely one needs a morerefinedalgo‑
rithm to the one presented earlier. If one simply traverses through the
tree of referenced objects, marking things as needed when they are
found, then one is in danger of missing an object. Let us suppose our

A garbagecollector can thus work out which objects are needed by
tracing through references that are held.

A conventional garbage collection algori thm works as follows. It
starts wi th the outputs to the outside world, which clearly cannot be
thrown away. If these objects reference any other objects, then these
objects are determined to be needed and are marked assuch. The
same process is then repeated for the objects referenced by these
objects. By the time the process has finished, any objects that can be
reached by tracing through references from the root objects w i l l be
marked as needing to be preserved. Any objects that have not been
marked as needing to be preserved can now be safely thrown away
without affecting the behaviour of the program.

This is an over-simplified algor i thm. Real garbage collectors can
be muchmore complex, especially if they need to be able to garbage
collect objects while the programs that use them continue to run, or
if they need to collect objects distributed over severalmachines.

See the box out Concurrent garbagecollection for information on
more elaborate flavours of garbage collection.
If the pu l l model is beingused then this methodwi l l indeedfind al l

the objects that need to be preserved and throw away a l l unneeded
objects,howeverthis is not the case in thepushmodel. In the pushmodel
an object may depend on another object without havinga reference to
it and it may have references to objects that it doesn’t depend on. This
causes problems for the garbage collector. Although it does not cause
objects that areneededto bethrownaway, it maynotfind al l the objects
thatareunneededandsounneededobjectsmayaccumulate in memory.
If the pushmodel is beingused, then one may needto use special types
of reference in order for objects to becorrectly garbage collected.

Notifications
Notifications can introduce complications for garbage collection. If
oneis usingnotifications, then objects w i l l have references to objects
that wish to receivenotifications from them. If these are standard ref‑
erences then theexistence of these referencesprevents the referenced
objects f rom beingdeleted while the broadcaster of the notifications
continues to exist. Thus even though the broadcaster does not depend
on the objects that i t is not i fy ing, the garbage collector thinks that i t
does and thinks that they are needed.

As a result, if standard references are used, one cannot re ly on
garbage collection to dispose of notified objects. The notified objects
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Concurrent garbagecollection
garbage collector hasfinishedlookingat objectAand isaboutto lookat
object B. Just before the garbage collector has looked at object B,a
thread running concurrently with the garbagecollector mightadd a ref‑
erence (to some objectC)to object Aand removesuch a referencefrom
object B.As a result, the garbage collector will miss the reference to
object Candwill incorrectly believe it to begarbage. :

One way to get round this problem is to add the concept of a write
barrier.With a write barrier, athread must notify the garbage collector
if it is writing a reference to an object. Oneway to do this is to write a
tag tothe object being re fe renced .This i slikely t obea relatively cheap
operation as the object is likely to be in the CPU cache.When the
garbage collector has finished its garbage collection pass, it looks at
the objects that it believesto be unneeded. If any of these objects have
been tagged, it knows that it must havemissed them in its mark pass.
and it treats them as needed objects. :

cannot be garbage collected un t i l they have dis‑
connected themselves from al l notification broad‑
casters, and they don’t know when they have to do
this. They can’t disconnect themselves fromwith in
a finalisation method as this won’t be called
while they are sti l l connectedto notification
broadcasters. The objects need to know
when they are no longer needed so that
they can disconnect themselves, however if
one needs to know when an object is no
longer needed,one is losingtheadvantages
of garbage collection.

Java 1.2 provides a solution to this prob‑
lem in its new reference classes. These can
b e found i n the package j a v a . l a n g . r e f . Java provides several new
special types of reference that allow one to hold a reference to some‑
t h i n g while st i l l al lowing it to be destroyed. One of these classes is
j a v a . l a n g . r e f . W e a k R e f e r e n c e .

Unlikea conventional strong reference, a weak referencedoes not
prevent the referenced object from being disposed of by the garbage
collector. A weakly referencedobject w i l l bedestroyedby the garbage
collector if there are no strong references to it f rom needed objects,
regardless of whether there are any weak references to i t . If anobject
that is referencedby aweak reference is garbage collected, any weak
references to it w i l l be set to null.

One wi l l generally hold a weak reference to something if one does
not depend on that object and instead that object depends on us.They
can be thought of as beingthe opposite of c o n s t references in C++. If
one holds a c o n s t reference to something in C++, then one is tell ing
the system that we depend on that object, but it does not depend on
us. Onewil l generally usea weak referencewhen we don’t depend on
the object that we are referencing, but it does depend on us.

Weak references introducea degree of non-determinism intoa pro‑
gram. If an object really doesn’t depend on the object that it holds a
weak referenceto, then the behaviourof the program is unaffectedby
the behaviour of the garbage collector, but unlike C++ c o n s t refer‑
ences, the systemmakes no attempt to prove that this is the case. If an
object reads froman object that it hasaweak reference to, or changes
i ts behaviour when a weak reference becomes nul l (eg by fa i l ing to
check for nu l l and sobreaking), then the behaviour of the object wi l l
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depend on the garbage collector and be
unpredictable.

Sometimes one might use a weak refer‑
ence in cases where one does depend on the
object that is re ferenced, but where one
isn’t interested in it when it ceases to exist.
For example, onem igh t want a list of active
programs, bu t n o t want this l is t to keep
these programs alive. In such cases one
wi l l have tobear inmindthat the time
at which a weak reference becomes
nul l is not predictable.

If one is not careful w i t h weak
references, then one can end up
losing objects that one wants.
Take for example the case of
several objects that no t i f y
each other: object a notifies
object B, which in t u r n not i ‑
fies object c. In order to avoid
memo r y leaks, a l l these
objects only hold weak refer‑
ences to the objects that they notify. Let us
consider the case in which there are strong
references to A and C,but n o t to B. Here c
depends onB even though it does not hold
areference to i t . The garbage collector wi l l
notice that there are no s t rong references
to 8, and w i l l destroy i t , even though c
depends on it . One solution to this problem
is to make sure that notified objects always
hold a strong reference to any objects that
no t i f y them, even though they may never
actually do anything with this reference.

When us ing weak references it is not
necessary to unregister event registrations
as the weak reference mechanism w i l l
au tomat ica l l y inform the not i fie r when
notified objects cease to exist.As a resul t ,
it is very easy to find oneself depending on
an object that one does no t have a strong
reference to.

Threads
As was stated earl ier, in the push model it
is possible for an object to depend on
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Luckily, special references are now part of the standard, supported Java API and so

PreJava 1.2
Previous to Java 1.2things were much more difficult.Without weak references, one had to
manage object lifetimes manually.The only weak reference that one could use was a class
in the s u n . * packagethat implementedcached reference,butthat was unsupported, undoc‑
umented, and largely unused except for by Sun. Many people complained about this.They
thought that it was unfair that Sun thought that weak references were important enough to
provide them for themselves, but not important enough to provideweak referencesthat other

another object, but not have a reference to
it . Instead of the information user hav ing
areference to the informationprovider, the
informationprovider has a reference to the
informat ion user and calls i t to give i t
information. Thus, it is possible for us to
depend on an object without havinga ref‑
erence to it .

If one is us ing a single‑
threaded system without weak
references, then th is is not a
problem for the garbage collec‑
tor. There must be a reference
to the information provider at
some point. If there is no refer‑
ence to the provider then its
code can never be called and so
i t can never update other
objects and thus n o t h i n g
depends on i t . Thus in a single
threaded system, it is safe to
throw away objects that are not

referencedfrom the root.
The same is not the case with a multi‑

threaded system. I f the in format ion
provider has i ts own thread then code in
that object wi l l beexecutedeven if it is no t
referenced f r om a root object. The objects
it references thus st i l l depend on it - any
object that is referenced from a n y thread
cannot be deleted by the garbage collector.

In Java, threads are not garbage col‑
lected. If an object creates a thread andthat
thread contains a st rong reference to the
creator object then that creator object wi l l
never be able to be destroyed. One can’t
destroy the thread in a finalise method as
the final ise method would no t be called
unless the object was garbage collected and
the object would no t be garbage collected
as the thread hada strong reference to i t .

One way round this, and similar prob‑
lems, is to use weak or guarded references.
Insteadof holdinga strongreference to the
things it writes to, the thread holds weak
or guarded references to them. The thread
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then keeps runn ingunt i l the objects that i t
writes to are disposed of, at which point it
terminates itself.

The thread should keep r u n n i n g a slong
as some of the objects that depend on it stil l
exist. I f i t stops r u n n i n g before a l l the
objects that it depends on have ceased to
exist, then the behaviour of the program is
non deterministic as the act of the thread
stoppingw i l l have an effect on the program
and the time at which the thread stops is
non-deterministic.

Caches
Often one w i l l need the same object more
than once. If the object takes a signifi‑
cant amount of effort to generate, then
it can be useful to implement a cache.
Unfortunately, i t is often d i fficu l t to
know what to cache. If one caches too
l i t t le , then one w i l l be regenerat‑
i n g objects that one could have
cached, and so r u n slower. I f
one caches too much, then one
wastes memory and if the cache
is paged out to disk, then the act
of paging it back in to m e m o r y
m a y be slower than the act of
generating the i tems in the
cache, thus causing the cache to actual ly
slow down the machine.

Fortunately, Java 1.2 provides a special
reference type called a C a c h e d R e f e r ‑
e n c e . Cached references are l ike weak ref‑
erences in that t h e y do n o t prevent the
garbage col lector f rom disposing of t h e
referenced object. However, the garbage
collector w i l l t r y to keep cached objects
alive for as l o n g as possible before delet‑
i n g them, whi le it deletes weakly refer‑
enced objects as soon as possible. A
cached reference is essentially a way of
saying to the garbage collector that one
does depend on the referenced object but
one can regenerate it later.

One w i l l generally use cached refer‑
ences by c rea t i ng a subclass f r o m
j a v a . l a n g . r e f . C a c h e d R e f e r e n c e that
implements the method r e c o n s t i t u t e ( ) .

The system w i l l call r e c o n s t i t u t e ( ) i f

one attempts to get the contents of
C a c h e d R e f e r e n c e for which the refer‑
enced object has been deleted. The imple‑
mentation o f r e c o n s t i t u t e ( ) should
attempt to recreate the referenced object
so that i t can be used. Ideal ly, the imple‑
mentation of reconstitute should create
the same object every t ime and have no
other side effects, thus causing the sys‑
tem’s decisions asto when to delete cached

objects to have no effect on the behaviour
of the program.

Theoretically, a garbage collector could
priori t ise different cached objects accord‑
i n g to how l ike ly they were to be needed
and how long the r e c o n s t i t u t e method
took to execute. If the system noticed that
cached references of a certain class were
often used again, or that they took a long
t ime to be reconst i tuted, then i t could
decide to give these objects p r i o r i t y over
objects that could be reconstituted more
quick ly or reconstituted less often. As a
resul t , i t is a good idea to actually pu t your
reconstitution code in to the

r e c o n s t i t u t e method rather
than outside of i t , so as to let
an intell igent garbage collec‑
t ion sys tem know what work
is be ing done to regenerate an
object. Theoret ica l ly, one
could no t bother to implement
r e c o n s t i t u t e and instead
simply test references for nu l l
and regenerate them outside
of the reference class. How ‑
ever, i f this were done, then the
system would not have a way
o f know ing which objects took

along time t o r e c o n s t i t u t e . Proper use o f
the reconstitute method probably won’t
make y o u r code r u n faster on current
implementations,but probably wi l l make it
r u n faster on future implementations.

Giv inga l i t t le help
Garbage collection is a good idea. If the sys‑
tem can work out when objects are no longer
neededand save the programmer the bother
o f managing object l i f e t i m e s , then that i s
good. However, i f one is to get the mos t out
of a garbage collector, one needs to under‑
stand how it works and give it a l i t t le help
sometimes. A l t h o u g h garbage collection
makes managing object lifetimes a lot eas‑
ier, one cannot forget about it completely.
One needs to know which objects dependon
other objects and use different reference
types to let the garbage collector know this
information. In an imperative language
such as Java, i t is often di fficul t to know
which objects depend on other objects and
sothe garbage collector needsa litt lehelp in
order to decide which objects should be
thrown away. a

Robert Ennals can becontacted by email at
theforwarding address ennals@acm.org or
bypost at 19Belgrade Road, Hampton,
Middx, TW122AZ.
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Network
Flight

Recorder
How can you tel l what is travelling over your

network? Network Fl ight Recorder stores

information from the las t set of packets that

have crossed i t s path, for examination in

cases of disaster, evi l intent, or just

curiosity. Peter Collinson takes the controls.

fo always been curious about what is happening on my network
since it was first connected to the Internet. In i t ia l ly I used ISDN,

with both ends diall ingwhen there was a packet to send, somy servers
could be ‘ fu l ly connected’ to the net. There’s no reverse charging on
ISDN, and both ends have to pay for their call. I p u t a lot of work into
min im is ing costs, t r y i ng to drop the connection sensibly using some
Tcl/Tk code in the Netblazer that drove the connection. It niggled me
that BT charges in 5-minute un i t s , and the default setup for automatic
connection on the Netblazer could result in me buy ing some par t of
the same 5minute unit several times.

Anyway, the litt le red l ight on the modemclicked o n , the other end
haddialled,and someone haddecided to visit me. Curiosity set in. As
a resul t , I created my web Visitors Book, which I continue to claim
was the first on the Web, but I expect that the claim is open to dispute.
Of course, I was only told what people wanted me to know.

I ’m now connected to the Internet via a leased l ine, and have been
wondering idly about how much of the 64K bandwidth is consumed
by people wandering in to the various websites that are springing up
on my server. A l so , I’d l ike to know quite how my network is being
used, and by what. Network security drives this particular thirst for
knowledge. My r o u t e r , which is my gateway to the wor ld, has some
packet fil ter ing to prevent external sites from pokingat my printer, or
any X Window sess ion , among other th ings. The fi l t e r i ng i s also
designed to inhibit IP-spoofing,sendinga packet into my network from
the outside that actually contains an internal source address. When
this is done, the local software thinks that it’s a packet from a local
machine and can be fooled into misbehaving. IP spoofing is a basic
hacker’s tool, and is actually easy to defend yourself against. However,
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MalSender/Recisert Histogm

Figure2 - Network Fl ight Recorder GUI.

there are st i l lendless questions. What is happening? Who is talk ing to
whom? What are they sending?

On my Un ix machines, I have access to several tools that are
designed to aid network monitoring. Most of the standard tools mon‑
i t o r the interface that’s connected to the machine, which is n o t the
same as looking at the network, unless you only have one machine.
There are some tools that capture packets that go past the network
interfaceand pr in t out interestingcontents. These programs are often
calledpacket sniffers. I’ve got access to two: s n o o p under Solaris and
t c p d u m p on my BSD/OS machines. Of course, there is a vast amount
of information fly ing by on the wire, and the programs have argu‑
ments that permit you to select some portion that seems sensible to
you at the time. The programs are really designed to allow you to track
a specific conversation between two processeson the network rather
than inspecting the general chatter.

Un ix has never been good at real-time processing, and selective
packet sni ffing demands fast response and decoding of information.
Most packet sniffers w i l l drop network packets when things get hec‑
tic. In an attempt to drop less packets, BSD/OS (and other systems
derived from the BSD releases)uses the Berkeley Packet Filter inter‑
face to the network,originally written by Van Jacobsen. The interface
allows a programmer to pushdowna small byte-codedfilter sequence
into the kernel so that fi l ter ing can be done at interrupt time, only
pushing the interest ing packets up into the user process for p r i n t i n g
by the packet sniffer. A small proportion of packets is st i l l dropped.

Packetsniffers give you a t iny snapshot of what is happeningon your
network. You need to be careful interpreting the results. If you display
names insteadof IP numbers thenthe sniffer canberesponsible for gen‑
erating lots of DNS lookups. Sniffers are not really designed for global
data gathering. Many systemadministratorsandpeopleworryingabout
network secur i ty have wrapped sniffers wi th scripts and programs
designed to abstract global usage and security information.

Netmon
Thad not found anything that was closer to looking at global network
performance unti l I stumbled on the Windows NT 4.0 network moni‑
tor program(NETMON.ExE). I founda copyof NetMonon my Microsoft
DeveloperNetwork (MSDN)CDs. I suppose that this proves that MSDN
CDs do occasionally contain something more usefulto me than the zil‑
l ionversions of Windows 95tuned for far off places. Please don’t mai l
to ask me which CD contains NetMon, I have forgotten. Do what I did
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and use the find command. Actually, this is also a stan‑
dard part of the NT Server release. /It’s on the SMS CD.
The MSDNversion is morefeature-complete than theNT
Server one - Ed.]

NetMon looks at the Ethernet traffic and tracks
packets between interfaces on the local network. The
screenshot in Figure 1shows the programbeingused in i t smostbasic
mode, simply l istening to the network and tel l ing you what it finds.
Actually, the default display shows the Ethernet hardware address
(the MAC address) of each interface that is working on the network,
and I’ve edited those values into machine names to make them more
readable by me (and also to hide the actual addresses from you).

The top left hand corner of the display shows some moving bar
charts that tel l you what is happeningnow, showing network utilisa‑
tion, bytes per second, and frames per second (a frame is Microsoft‑
speak for an Ethernetpacket). The longcolumn on the r igh t gives you
cumulative statistics showing the number of different events that
have occurred. The narrow central white box shows which machine
has transmitted to which other machine. If you can read the text in
Figure 1, it should be possible to see that most traffic is between my
web server (Wooded) and the Cisco Router (Grassy) . No surprises
here. You can also see that my NT machine (RocxyY) attempts to chat
to the printer f rom time to time. The printer is off, soits overtures are
ignored. NT machines are noisy on the network. The bottom bar on
the GUI shows the per-interface statistics in more detail.

The screen is shown in capture mode,and the data can be saved to
a file andprocessedfurther. Youcan set logicalfilters to examineparts
of the data and it’s possible to replay stored data back to the network,
after edi t ing parts of i t . Ostensibly, this is for network debugging,
althoughI guess that it makes the program into an interestingtool for
hackers.They probably know that already. You may not (there are sev‑
eral other aspects to NetMonthat I do not have space to cover).

NetMon is actually quite a good tool and does its job fair ly well. It’s
easy to use and set up. However, asI said, the tool is designed to look at
Ethernetpacketsandisnot optimised to pul lout the IP informationthat
they contain.An understandingof what you are lookingat is neededto
makegreat senseof itsoutput. I suppose it does reassureme that in gen‑
eral the bandwidth that I needon my network is available.

>

Network Flight Recorder
I fi rs t came across Network F l i g h t Recorder (NFR) when it was
described at the EleventhLISA Conference(San Diego, October 1997).
The paper won the Best Paper of the Conference award. I had filed it
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as ‘something interesting that needs looking at’. My interest was re‑
awakenedwhenI receivedtheMayedition of ;/ogin:,themagazinefor
members of Usenix. It was a special security edition andcontained a
short paper by Chris Lalondetalkingabout his experiences with NFR.
He’sa securi ty consultant and is pr imar i ly concerned about trapping
attacks from the bad guys. He’s also interested in finding out more
about what is happeningon his network.

A fl igh t recorder on a commercial aircraf t is designed to store
some amount of recent information. If disaster strikes, whoever is
invest igat ing the event wi l l , hopefully, have sufficient evidence of
activity to reconstruct the events that leadup to the failure. Network
Fl ight Recorder operates on the same principle, storing information
from the last set of packets that have travelled over the network so
that they can be examined to discover what has happened.

In very simple terms, NFR is a packet sniffer process that passes
data to a programmablefilter and storagedaemon(n f r d ) .The output
of the data is thenviewed us inga Java GUI,meaningthat you can run
the GUI anywhere on your network on any platform that supports a
Java 1 enabled browser. Spl i t t ing the query interface from the data
collection is done to minimise the impact of the user’s query on the
collectionprocess.NFRalso comes with analertingprograma l e r t d ,
which canbestartedby auser-definedevent. This is designed to shout
loudly by email, fax, pager,or whatever whena specific event occurs,
like someone t ry ing to hack into the web server wi th a p h f script or
an IP spoofed packet actually getting into the network.

Packets f rom the packet sniffer are passed in i t i a l l y t o n f r d us ing
an API that’s intended to allow the sniffers to be separate processes
on the collection machine. The first section of n f r d is a decision
engine that looks at the packets coming in and applies filters to the
data. Filters are written in a language called n-code that is, l inguisti‑
cally, a hybr id betweenC and Perl. I t ’s derived from a language used
to p rog rama MUD,UberMud. Filters are read into the daemon, com‑
piled, and storedasbytecode instructions for fast execution.Filters
output data to backends that are responsible for s to r ing values. A
packet is discarded when it has been passed through a l l the filters.

Backends are s imi lar ly written in n-code. Originally, it was antic‑
ipated that a largenumberof backendswould beneeded,but the sys‑
tem has ended up w i t h two. The list backend stores values
sequentially with timestamps like a regular log file. The histogram
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backendstores a dynamically allocatedmulti-dimen‑
sional spreadsheet where cumulative instance counts
can be recorded. (The word ‘histogram’ is used some‑
what misleadingly.) Every so often the system ‘closes’
the current spreadsheet and starts a new one, so over
some period of time you can get cumulative statistics
for the last fixed period. It’s possible to write your own backends
should this be needed, and the one suggestion is that you might wish
to drive a relational database from the output.

The final par t of the system is the GUI written in Java that pre‑
sents queries in asomewhat generalised form to ‘query backends’.
Configurat ion of the GUI is done from an n-codeprogram that defines
the values that are stored, their types, and a text tag to make them
comprehensible to mortals.

Installation
NFR is commercially available for Windows NT. It’s available for free
download in source fo rm for several Unix platformswith the proviso
that the systemis not to beused commercially. The IntelbasedUnix
platforms that are supportedare: BSD/OS 3.x, FreeBSD 2.2, Redhat
Linux4.x and5.x, and Slackware Linux 3.x. HP-UX 10.20 is supported
on PARISC, and Solaris 2.5 and 2.5.1on Sparcs. The code is known to
work on NetBSD 1.2on Inteland Solaris 2.6 on Spares.

You need a version of the Apache web server (1.2 at least). NFR cre‑
ates itsownweb treeandoffersHTTPonport 2001soit will not interfere
with any extant web offerings from your machine. You’ll needa Ccom‑
piler tomakeprograms fromthe Csource, but the Java is distributed in
source and in precompiledform soyou don’t needa Java compiler.

To look at the in format ion us i ng the GUI, you ' l l need a web
browser that supports Java 1,any version higher than these should
work: IE 3.02, Netscape Navigator 3.01, or Netscape Communicator
4.0. These days, this is not a difficult requirement.

The documentation recommends that you have at least 64MB of
memory on your machine. Of course, you’ l l need a network card of
some form. Youare advised that you need loadsa disk space.

I decided to test the system on my laptop. I’ve prudently got two
disks for the machine so I can swap in BSD/OS3.1andWindows 95
wi th no great grief. The machine acts as a hot standby for my web
server andhasbeenusedwi th great effect on several occasions when
I’vehad hardwareproblems or wanted to upgrade the operating sys‑
tem. The laptoponly has40MB of memoryand the system seemsokay,
but then my network isn’t busy when comparedwi thmany sites.

For securi ty reasons, a special unpr iv i leged use r should be
installed on the machine to r un NFR. I used the recommended user
nameof n f r andcreatedagroup calledn f r too. The ideahere is to pre‑
vent odd people on the systemfrom seeingwhat can besensitive data.

The source is placed in n f r ’ s homedirectory, is compiled, and the
runn i ng version is installed there too. The programs compiledokay,
fol lowing the instructions on the NFRwebsite and later locally,when
I discovered a copy of the documentation in the distribution. As the
system uses the Berkeley Packet Fi l ter, y o u do need to i ns ta l l a
patchedversion that permits larger internalbuffer sizes and records
packet times. There is thus another requirement for BSD/OS users:
you need the source version of the system.

You then need to edit several constants into several files, te l l ing
the system the IP addresses of y o u r network, the Ethernet MAC
address of y ou r gateway router, and where to find the b ina ry of
Apache. I wondered why this tai lor ing was not pu t into one central
file and distributedaspart of the buildprocess. Anyway, once you’ve
done the editing, you can start the recordingsystem.

51



[Reviews N E T W O R K F L I G H T R E C O R D E R

Interpreting the output
Shortly after that, when the system has some data, you
canstart the GUI. It’sprudent to change the default pass‑
word for the n f r web user so that i t ’s not generally
known. When you access the correct machine and port
number, you are asked to log in as the n f r user and are

presentedwith a web page.This web page gives youaccess to al l the doc‑
umentation for the system and contains a ‘Start’ button. Pressingthis,
starts the GUI(see Figure2). The three largebuttonsacross the top give
you access to the ‘Packages’, configuration for the alert and disk space
managementsystems (thespanner),andthe logfile for alerts.Packages
is the generic name for a collection of query backends for the various
filters that are being run . The GUI shows these by default. Clicking on
one of the lines in the window lights the ‘Query’ button and pressing
that takes you into the query GUIfor the relevant filter.

Get t ing used to the query system takesa little time. You are pre‑
sented wi th two styles of query processing window. Figure 3 is used
when histogramdata is processed.The l is t style is asomewhat abbre‑
viated form of the histogramwindow. Like anyone, when the box first
opened, I stabbedat the button row alongthe bottom to see what could
be seen. I was presented wi th an e r ro r message unlessI h i t the ‘Text’
and ‘HTML’ buttons that gave me tabular output in a browser page.
This is becausethe other buttons show a graphical display of only one
variable, or two variables in the case of the ‘Scatter Plot’ that plots
one against the other. The variables that y o u wish to examine are
selected in the small column of tick boxes on the left of the window.
When the window opens these are all ticked, which works well for the
text and HTML output. To make the other buttons work you need to
unselect a l l but one tickbox ( o r two for scatter plots).

In the example, I’ve unselectedall but the Source Host and put a5
into the ‘Cut off ’ box, suppressing a great deal of output. If you r u n
the collection system for some period, you obtaina lot of data from
sites that have not contributed greatly to the overall traffic, and sup‑
pressingthemcan give moremeaningfulresults. Figure 4 shows what
happens if you select ‘Source Host’ and ask to see a bar chart. The fig‑
ure also shows how the Java GUIgives you numeric values when you
wave the mouseover the image. You'll see that IP addressesare shown
asnumbersandnot names; this helps to make the display of data non‑
intrusive on your network.

Figure 6 - Scatter p lo t of source hosts againstsource T C P ports.

The bar chart in Figure 4 confirms that my web server is respon‑
sible for emitt ingmostof the data on my network,but there havebeen
a significant number of packets sent in f rom the outside from a cou‑
ple of sites. You can elect to see this information presented asa pie
chart, and this is shown in Figure 5.

The scatter plot pits one variable against another,and contrast ing
two variables can give youa lot of information about how y o u r net‑
work is behaving. The scatter p lot can also be used to show the per‑
formance of the network over time. In Figure 6, I ’m plotting source
host against source port, soweare continuing to look at the data com‑
i n gout frommachines. Wecan confirm that most of the data from my
web server is on por t 80, which would make sense. The web machine
has some virtual servers that use their own IP addresses and you can
see the traffic from these in column1 too. There’s some traffic f rom
an X Window system coming f rom the bottom-most machine (po r t
6000). Actual ly, this is aWindows 3.1 machine r u n n i n g an X server
that’s ta lk ing to my Sun.

Once you have looked at the raw data, you can return to the his‑
tog ram query window and make more specific queries by entering
values in the dialogue boxes. It’squite easy to isolate specific parts of
the data, identifyingtraffic in andout of a particular machine,or look‑
i ng at overall network use of one por t number. The system can also
show youhow your network software creates andpresents reply ports
for processes that call in. As you can see, you do needa certainamount
of knowledge about how TCP/IP works to make sense of the numeric
data that the system provides.

The system comes w i th several sets of fil ters that are available
from the in i t ia l GUI. You can list the mai lmessages that have passed
downthe wire usingSMTP,wi th their time, sender, and recipient. You
can look at various aspects of IP networking, tracking the two basic
protocols TCP and UDP, as well as ARP and DNS performance. You
can check on FTPaccess obtaininga l ist of who has pul led or pushed
what file and from where. Finally, you can look in detail at your web
server, seeing who has connected to por t 80and examin ing details of
the data that’s been sent over the wire. The results from these are a l l
displayed into the same GUI, soit’s easy to understandhow to extract
informationonce y o u arefamiliar wi th i t .

A final recording
T’ve on ly real ly managed to scratch the surface of Network F l igh t
Recorder. I’ve not talked about the alert system or how to write pro‑
grams. There is copious documentation available from your localweb
server that supports the GUI and the examples are well commented.
However, the sets of default filters arefine for my personaluse, so I’ve
not felt the needto get into hack ing new code. It ’san excellent system
wi th lots of promise. r

Peter Collinson is afreelance consultant specialising in Unix. Hecan
bereachedelectronically aspc@hillside.co.uk, by phoneon 01227
761824, or on the Web at http://www.hillside.co.uk.
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Attributes and objects {&
Francis Glassborow gives a few pointers for books on C/C++

programming and looks at the d is t inc t ion between attr ibutes and

C  &  C + +

ob jec ts in the l i gh t of Java’s approach to in ts and str ings.

u r i n g the course of an average year several hundred books on C,
C++, Java, and related issues cross my desk. M a n y of these are

poor and some are positively dangerous. Sadly, some authors have
acquired reputations that are no t in any way merited by their work.
There is far more to w r i t i n g a book on programming than simply
explaining the syntax of a language in readable English. Most pro‑
grammers needgoodexamples of how to use that syntax to wri te good
code. Even such people as Bjarne Stroustrup and Andrew Koenig, to
name but two of the most knowledgeable C++ experts in the world,
re ly on examples when studying points raised by other experts.

Herbert Schildt is one of the most successful authors ( i n terms of
copies sold)of bookson programming.However,h is knowledge of the
syntax of the languages he writes about is ra re l y matched by an
understanding of how that syntax should be used to wri te good qual‑
i t y code. M u c hof the difficulty that many experience with using C++
can be attributed to such poor quali ty books. Schildt is by no means
the only gui l ty person but the very success of h is books meansthat he
has misled more than most other authors.

Books can be readable, technically accurate, and provide good
examples of the application of the language rules.Two recent books
deserve a great deal of success because they address the needs of
experienced newcomers to C++ andC respectively. The latest edi‑
t ion of Stan Lippman’s C++ Primer ( ISBN020182470 1,£28.99) should
be on the read ingl i s t o f every programmer moving to C++. The addi‑
t ion of Josée Lajoie as co-author has resulted in a good book becom‑
i ng outstanding.

Pointers on C by Kenneth Reek (ISBN0 673 99986 6, £23-95) is an
excellent introduction to C for those that already know something
about programming in some other language. Unlike m a n y other
authors, Reek understands that a study of C includes both its correct
use and a firm grounding in the Standard C Library. An understand‑
i ngof pointers acts as the backbone for this text on C programming.
The result of this approach is that the reader w i l l obtain a sound
grounding in this powerful aspect of C.

If you are already an experienced C or C++ programmer it is st i l l
worth not ing these titles so that you can direct colleagues to sound
study texts and away from the dubious, even if popular, alternatives.

A cluster of other books arrived on my desk at the same time and,
while I do not have space to even mention the rest, one stood out as
deserving to be widely read. AntiPatterns by Wi l l i am B r o w n et al.
( ISBN0 471 19713 0, £32.50) documents a number of typical ‘patterns’
(repeated solutions) that fail. It is easy to l is t failures, but what sets
AntiPatterns apart is that it provides guidance on how to avoid the
problems in the first instance and what to do about them when your
software is already suffering.

St i l l w r o n g
In an earlier columnI claimed that there were no problems with the
following statement.
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i * = ( 4 ? ( i & 7 ) ( i [ = 4 ) ) ;

Oh dear! First it does not do what I claimed and second it contains
a very nasty, if subtle, instance of undefined behaviour. Let me pre‑
tend that the compiler avoids the undefined behaviour (I w i l l get to
that in a moment). It wi l l first mask out a l l but the three low bits of i
because it wi l l execute (i &= 7 ) . When that statement has beencom‑
pleted i w i l l have been changed and in C++ (remember that the state‑
ment is not va l id C) we w i l l next XOR i wi th itself (ass ignment
operators return references to the left-hand operand in C++ ‐I think
this means that there is further potential for undefined behaviour).
The resultof that mustbe zero. Regardless of the intent the result w i l l
be zero. This was spotted by the reader who started this thread by
sending in a question to Pete Becker’s column in The C/C++ Users
Journal. He must be a member of a very elite group who read both
CUJand EXE Magazine.

The undefined behaviour comes about because the sequence poin t
in the conditionaloperator hasbeennested in a larger statement. The
left-hand operand of the ‘?’ must be ful ly evaluated ( including side
effects) before the relevant other operand is evaluated. However, that
does not mean everything to the left of ‘?’ is somehow protected. The
fu l l statement requires that i be writ ten to twice without an inter‑
vening sequence point. That results in undefined behaviour.
Thanks also to Edward Collierfor his comments on the same column,
the non-appearance of which was due to lack of space in last month’s
letterspage ‐ Ed.

Attributes v objects
It took me m a n y years to get a clear grasp of the difference between
these two things. Interestingly, it was studying the problems with Java
that final ly consolidated my understanding. Let us look at the built‑
in types that are shared by C, C++, and Java. A l l three provide a type
i n t . A l l three allow you to ‘derive’ a type a r ray of i n t . That is about
as far as the common ground goes. C and C++ support a derived type
i n t * and C++ supports another type i n t «&.

Conceptually an i n t is an attribute type. We are fundamentally
interested in the value and no t in where it is stored. Java takes this to
the logical conclusion; it does not allow you to treat an i n t as any‑
th ing but a value. When you comparetwo i n t s for equality it is the
values that arecompared. There is no way of comparinganything but
the values.

In C we have the added opt ion of using the address where an i n t
is stored. This opens up a prob lem because it is possible for more
than one pointer variable to contain the address of the same stor‑
age. This is a fa r m o r e serious problem than some realise because
i t opens up a classic computer science problem called ‘a l ias ing ’ .
The classic case is when you are copying a block of m e m o r y to
another block of memory. If the two blocks are distinct, everything
works as expected but if the two blocks overlap you may get sur‑
p r i s i n g results.
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The use of a pointer allows the programmer to view an i n t asan
object. One symptom of an object view of the world is that it becomes
possible to ask if two things are actually the same thing rather than
just have the same value. If they are the same thing, changingonewi l l
result in the other being changed, if they just have the
same value then changing one will not change the other.
Think of identical twins, changingone does not change
the other. Compare that w i t h an ind iv idua l work ing
under an alias; put t ing the alias in prison results in the
original being there as well - the two are fundamentally
inseparable. They are the same object even if their out‑
ward appearances are different.

C++ goes one step further andallowsusto treat an i n t asanobject
in i ts own r ight . The reference-based view of the world is an object‑
based one. In C++ we can deal w i th an i n t asa value, asan impl ic i t
object (by usinga pointer), or as an explicit object (by using a refer‑
ence). Whenever we have such a choice we have to learn to use our
power sensibly.

Java protects us from that type of problem by removing the poten‑
t ial for choice. If y o u need an i n t object in Java, y o u must create an
ar ray. However, y o u should note that mak ing the choice to use an
array commits you to an object view. You can use the values of indi‑
vidual elements of an array, but these wi l l be values and not sub‑
objects. Java forces you to decide.

Actually, it not only forces you to decide but also proceeds to pre‑
ventyou f rom creating new attribute types for yourself. Forexample,
complex numbers are attributes. We are rarely concerned wi th
whether two complex number identifiers refer to the same storage
(the same object); though we frequently want to know if they areequal
(have the samevalue). Java does not provide any mechanism to rep‑
resent th is view of the world. That, a m o n g other things, is why I
believe that use of Java for numericalwork is fundamentally flawed.

With attributes it does makesense to talk about literals.These are
pure values. Wecan store examples of these values but we can also
use them devoid of a storage location. In other words, I do not needa
namedlocationfor a literal.This concept of a pure value is soimpor‑
tant that the next release of C (C9X) w i l l provide support for com‑
pound literals. In other words it w i l l support code l ike the following:
e n u m C o l o u r { r e d , g r e e n , b l u e } ;

s t r u c t C o l o u r e d Te x t {
c h a r * t e x t ;

enum C o l o u r t i n t ;

i
i n t m a i n ( ) {

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

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

/ *  d o  s o m e t h i n g  * /
/ * r e s t o f c o d e * /‑
C o l o u r e d Te x t { " e x a m p l e " , r e d } i sa compound l i teraljust a s r e d
i s a literalo f type C o l o u r and "examp le " isa C str ing literal.

C++ already provides something a k i n to compound literals by
al lowing you to call a constructor to create a temporary instanceof a
type. I t wi l l be interest ing to see if there is any future convergence in
this particular area.

WhileC is increasing its support for the concept of attributes,
Java flat ly refuses to allow programmers to create new attr ibute
types. However, the designers of Java cheated by al lowing them‑
selves privileges that they denied to everyone else. The concept of

string is sodeeply one of an attribute that only the most courageous
language designer could insist that strings mus t be pure objects. The
designers of Java lacked that courage ( o r realised that it would make
Java more difficult to use)and created a st r ing typew i th a l l the char‑

acteristics of an attribute, r i gh t down to an overloaded
operator. By doingsothey revealedthat they knewmore
attribute types were needed than those providedby the
bui l t- in types of the language.

It is part icularly hard to splice in an extra attribute
type to a language that does not support the idea of user‑
wri t ten attribute types which is perhaps w h y the Java
s t r i ng type is such a dog’s breakfast.

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

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 ) ;
r e t u r n  0 ;

}
assuming that g e t i n t ( c h a r c o n s t ~*) has been defined appro‑
priately.

This is the kindof code that y o u can stare at for hourswithout see‑
i ng what is wrong. Type it into your development environment and
y o u w i l l p rompt ly get an e r r o r message. Yo u add in the m i s s i n g
bracket (after m a s k ( i , j ) ) andthen fa i l to note that s t d i o . hhas not
been included. C++ development environments wi l l forc ib ly draw
your attention to this because there wil l not bea prototype for p r i n t f
visible. C wi l l j us t deduce that the funct ion you want to call is
p r i n t f ( c h a r * , i n t ) . Whether that wi l lwork correctly when linked
t o p r i n t f ( c h a r c o n s t * , . . . ) i s a matter o f luck.

This month's problem
Lookat the fol lowing minimalist source code and decide what the out‑
put should be.
# inc l ude  < ios t r eam>
u s i n g  s t d : : c o u t ;
u s i n g  s t d : : e n d l ;
c h a r c o n s t * f n ( i n t , i n t ) { r e t u r n " T w o p a r a m e t e r s " ; }

c h a r c o n s t * f n ( i n t ) { r e t u r n " O n e p a r a m e t e r " ; }
i n t m a i n ( ) {

i n t :  i ,  5 }
c o u t < < f n ( ( i , j ) ) < < e n d l ;
r e t u r n  0 ;

}
Becareful; it is a litt le subtler than it looks. |

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 IPA, r i n g 01865
246490, or emailfrancis@robinton.demon.co.uk.
The C/ C++/Java Developers’ Forum 1998:OxfordSeptember 11th&
12th.R i n gParkway Research (01491875 386) or email
(phil@parkwayg.rmplc.co.uk)for details.

E X E j u l y 1 9 9 8



Bring Our Tools to Your Office.

f h o c o o g

€

WYSIWYG Designer iments

Sheridan mere!
The Developer's Edge

OOINTEMPORARY
W  a

Talk ing y o u r Language

Tel: 01344 873434 Fax: 01344 872228
E-Mail: sales@contemporary.co.uk
The Mews, Kings Ride Court, Kings Ride, Ascot, Berkshire SLS 7JR

‘©1957 Sheridan Sofware Systems,Inc Al rights reserved. ActivelistBar, Shersoft, and the Sheridan logo are trademarks of
"]‘SheridanSofware Systems, Inc. Microso% Vsua/Basic and Visual C++ are

© Enquiry No. Jy40
‘andinternetExpiorer are trademarks of Microsoft Corporaton Information
Pricesquoted exclude VAT and delivery.

Preyious Reservation
Next Reservation

ActiveToolBars™gives y o u the r ight tools to give
your application's front-end the “look and feel”
of Office97's toolbars and menubars.
Headed for the Office? Don't forget your power tools. Amember
of the ActiveSuite™ family of developer's tools, ActiveToolBars
helps you emulate Office ‘97's rich UI! elements. With ActiveToolBars
end-users get what they want most: a customizable interface just
like Office ‘97's. Developers get what they want most: marketable
applications. Here are just some of the hard-working features
you'll find in ActiveToolBars:
= WYSIWYG Designer -Allows you to design toolbars and
menubars that appear in design-time exactly as they will at
run-time ‐ saving you from constantly switching both modes.
= Multiple Dockable Toolbars -Toolbars and Menubars can
bedocked to a form or floated. Choose froma library of stock
toolbars or create your own.

= = Complete Image Editor - Develop, modify,
import or even grab (copy) button images‘tee Edit Search Schedule Contacts Tools Sxeservations Help quickly and easily.

( O S| BL & Bw x | oh 0. G Newnecervaton
|[Sedans =) BaronvileGrand == S S E© =-\5

= Multiple Image Sizes - Create images in
sizes ranging from 16 x 16to 32 x 32, which
emulate the buttons used by Office ‘97 and
Internet Explorer”.
=Animated Menus and Multiple Display
Styles - Align text to the left, right, top or
bottom of your images, so your apps can adopt
the “look and feel” of Office ‘97.

= Background Images- Create CoolBars just like
Internet Explorer. File, stretch or center background image.
= Sound Effects -Add sounds to any ActiveToolBar event.
= Button Types - Supports Buttons, State Buttons, DropDown
Buttons, DropDown State Buttons, ComboBoxes, EditBoxes,
Labels and Separators.
=Asynchronous Downloading- Internet Explorer users can
continue browsing while the configuration is downloading.
Sound files are also downloaded asynchronously.
= Property Pages - Allows you to set properties from a
consistent set of Property Pages across all host environments.
=Auto Image Rendering -Automatically generates the
down, disabled and down-disabled states if only the up
image is defined.
=Stock Toolbar Library - To get you started, a stock set of
toolbars and tools are included. These include toolbars from
your favorite applications.
=Tooltips - Helps your end-user know what a particular tool
does in your application. When the mouse is over the tool for
the specified period, a floating tooltip is displayed.
=Keyboard Shortcuts - Specify shortcuts for each tool
to allow your end-user to access all of your application's
functions via the keyboard.

32-bit ActiveX™Control for Office
‘97 Style Toolbars and Menubars

Manufacturer's List Price:
£115.00

Toorder call: 01344 873434

http://www.contemporary.co.uk



Visual Basic

Visual FoxPro

Access

CA-Visual Objects
& Clipper

DPR

About DPR

Classes

On-Site

Instructors



Ohserving the Observer
The Observeris a design pattern. Mark Smi th shows how to use the Delphi

interface type to implement i t for general non-COM programming.

Lx mostprogrammers,my day-to-daywork revolvesaroundprogram
architecture and database programming. In this new EXE column I

want to focus on these two issuesfrom a Delphiperspective. Enterprise
computingseems to account for an increasingly largeproportionof Del‑
ph i development, soexpect to see coverage of enterprise issues too.

One excit ing architectural development of the past few years has
been the emergence of design patterns. In a nutshell,a design pat tern
is composed of a problem, the context of the problem, and a solution
bundled up and ready to use. Every pattern is given a simple, memo‑
rable name to help designers communicate their ideas more easily
when using patterns. The best place to start reading about them is
Design Patterns by Gamma, Helm,Johnson, and Vlissides (knownas
the Gang of Four or G.O.F), which describes over twenty design pat‑
terns, though there are new books coveringpatterns emergingalmost
every month. In this article I want to describe the Observer pat tern
and show how it can be implemented in Delphi, as well as explore
some programming techniques based on using interfaces.

The problem that the Observer patternsolves is that of defining a
one to m a n y relationship between objects such that when one object
changes state, many other objects are notified and updated automat‑
ica l ly. The context is that of having m a n y different objects react to
changes in one other object,whi le the solution is of course the
Observer pattern. I have n o t included fu l l code l ist ings because of
space constraints, but the code, packages, and sample project can be
downloaded from EXE OnLine.

Most design patterns are described using a mixture of class dia‑
grams and text, andthe Observer pattern is no exception.A copy of the
class diagram usedto show the Observer pattern is shown in Figure 1.

The relation between the abstract classes S u b j e c t and O b s e r v e r
is the key to the Observer pattern. S u b j e c t provides an interface for
attaching and detaching O b s e r v e r objects. AS u b j e c t maintains a
list o f O b s e r v e r s and calls the U p d a t e procedure o f a n O b s e r v e r t o
not i fy i t o f changes i n the S u b j e c t . A C o n c r e t e S u b j e c t i s a class
that implements the S u b j e c t interface and provides the state infor‑
mationw e are interested in ,and C o n c r e t e O b s e r v e r implements the
O b s e r v e r interface.
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t y p e
I S u b j e c t = I n t e r f a c e ; / / f o r w a r d

/ / I O b s e r v e r d e fi n e s a n O b s e r v e r c l a s s a s
/ / d e fi n e d i n G O F : O b s e r v e r.
I O b s e r v e r  =  i n t e r f a c e

p r o c e d u r e O b s U p d a t e ( S u b j e c t : I S u b j e c t ) ;
p r o c e d u r e O b s F r e e N o t i fi c a t i o n ( S u b j e c t : I S u b j e c t ) ;
p r o c e d u r e O b s S e t S u b j e c t ( S u b j e c t : I S u b j e c t ) ;

e n d ;

/ / I S u b j e c t d e fi n e s t h e S u b j e c t c l a s s a s
/ /  i n  G O F : O b s e r v e r .
I S u b j e c t  =  I n t e r f a c e

p r o c e d u r e O b s A t t a c h ( O b s e r v e r :
p r o c e d u r e ObsDe tach ( O b s e r v e r :
p r o c e d u r e  O b s N o t i f y ;
p r o c e d u r e  O b s F r e e N o t i f y ;

e n d ;

I O b s e r v e r )  ;
I O b s e r v e r )  ;

L is t ing 1- Declarat ion of t h e I o b s e r v e r and I S u b j e c t interfaces.

Interfaces
Beforeprogressingany further, it mightbe worthwhile lookingat the
Delphimethodof handlingabstract classes.Delphi3 introduceda new
use for the i n t e r f a c e keyword, using i t t o define a n interface type.
These specify some funct ional i ty wi thout actual ly p rov id ing the
implementation details. You implement the functionality by adding
the interface type to the definition of a new class, effectively inherit‑
i n gthe property and methoddeclarations of the interface. Aclass can
inheri t from m a n y interfaces,effectively gett ing multiple inheritance
of each of those interfaces, though you need to provide implementa‑
tion code for every methodof every interface. Interfacesplay a major
par t in the mechanismfor dealingwi th COM objects wi th in Delphi3,
but the documentation does not make it clear that interfaces are also
useful in general non-COM programming.

The declaration of an interface is similar to that of a class. Every
interfacehas a name,which by convention begins with ‘T’ insteadof ‘T’,
and contains a declaration of the procedures andfunctions of the inter‑
face, al l of which have public vis ibi l i ty. You can also declare properties,
specifying readand write method names rather than the name ofa pri‑
vate variable. As part of the COM functionality, classes that use inter‑
faces need to maintain a count of the number of times they have been
referred to. This is called reference counting, and wewill deal with it in
passingwhen we buildour implementationof the Observer classes.

The O b s e r v e r and S u b j e c t interfaces are declared in Lis t ing 1.1
have prefixed a l l the method nameswi th ‘Obs’ to avoid name colli‑
sions wi th the VCL and added a n O b s F r e e N o t i fi c a t i o n methodthat
i s used t o tell O b s e r v e r objects that the S u b j e c t i s about t o b e freed.
The I S u b j e c t i s forward declared because the Observer pat te rn
requires that Observers know about Subjects and that Subjects also
know about their Observers.

An object implementingthe 1 o b s e r v e r interfacecalls the ObsAt ‑
t a c h methodof an object implementingthe I S u b j e c t interface to reg‑
ister the factthat it wants to receivenotificationof changes. Whenthe
object implementing I S u b j e c t changes, it calls the O b s U p d a t e

method o f every I O b s e r v e r t o informthem o f the change.
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D E L P H I  O B S E R V I N G  T H E  O B S E R V E R

t y p e
T I n t e r f a c e d C o m p o n e n t = c l a s s ( T C o m p o n e n t ,

p r i v a t e
F R e f C o u n t  :

p u b l i c

TUnknown)

i n t e g e r ;

e n d ;

L i s t i n g 2 - T I n t e r f a c e d C o m p o n e n t , a base c lass for interfaced
components.

With the abstract side dealt with, we can tu rn to producing a use‑
fu l implementation of Observer and use it to add flexibi l i ty to a sim‑
ple Delphip rog ram for calculating VAT.

In anonObserver-based VAT calculator, you mightwrite code sim‑
i lar t o E d i t 2 . Te x t : = F l o a t T o S t r ( S t r T o F l o a t ( E d i t 1 . T e x t ) ‑

* 0 . 1 7 5 ) ; i n the C h a n g e event handler o f E d i t 1 . This l imi ts the
C h a n g e event to just doing the calculation and nothingelse. You can‑
noteasily add newfunctionality to this at r u n time - for example, cal‑
culat ing the total amount inc luding VAT or showing the result on
another form.

Using Observer as a mechanism for l i n k i n g Delphi fo rm compo‑
nents togetherprovidesa better solution. Imagine that insteadof cod‑
i n g the calculation into the C h a n g e event, we called the O b s N o t i f y
method of a component implementing the I S u b j e c t interface. This
would then noti fy a l l observers (including an observer that handled
our VAT calculation) that the change hadoccurred. We couldadd and
remove observers at runtimewithout makingany code changes.

Implementing the concrete classes
Since we want this solution to work w i th Delphi forms, a sensible
place t o start i s w i th T C o m p o n e n t and extend i t t o support the I o b ‑
s e r v e r and I S u b j e c t interfaces. Tc o m p o n e n t contains the plumbing
for interfaces but you needto provide an implementationof the COM
IUnknowninterface before i t actually works, i l l u s t r a t i ng jus t how
closely interfaces and COMare linkedwith in the VCL. The TUnknown
interface specifies three methods: _AddRef, R e l e a s e ,and Q u e r y I n ‑

t e r f a c e . The firs t two are used to manage the reference count of the
object implementing the interface, while Q u e r y I n t e r f a c e i s used t o
determine if a given COM object actual ly supports a specific inter‑
face. Within T C o m p o n e n t , Borland delegates the implementation of
the IUnknownmethods t o a n object specified usingthe v c L C o m o b j e c t
property. The snag is that Borland has flagged this property as ‘for
internal use only ’ , so we need to find another way. The easiest
approach is to add an IUnknown interface and implementation to a
T C o m p o n e n t and use that a s the ancestor for our T O b s e r v e r C o m p o ‑

n e n t and T S u b j e c t C o m p o n e n t classes. The declaration o f T I n t e r ‑
f a c e d C o m p o n e n t i s shown i n L is t ing 2 .

The code for the methods o f T I n t e r f a c e d C o m p o n e n t i s ‘borrowed’
from the implementation o f T I n t e r f a c e d o b j e c t , which provides a
base class for bui ld ing interfacedobjects f rom. If you check the code
for T I n t e r f a c e d O b j e c t ._Release,y o u w i l l see that I have removed
some redundant functionality ‐ descendents o f T I n t e r f a c e d o b j e c t
are destroyedwhen their referencecount reaches zero. Because T I n ‑

t e r f a c e d C o m p o n e n t objects are destroyed when the i r owner i s

destroyed, this auto-destruct behaviour is not required. The next step
is to add the interface methods from 1 o b s e r v e r and I S u b j e c t to
descendants o f T I n t e r f a c e d C o m p o n e n t .

The implementation code for these classes is available from EXE
OnLine. Insta l l ing the p a t t e r n s package wi l l cause the TO o b s e r v e r ‑
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C o m p o n e n tand T S u b j e c t C o m p o n e n t objects t o appear o n
the Delphitoolbar.The TOobserverComponent class hasone
event, OnObsUpdate, which is where you plug in the code
you want called when the subject changes state. ATSub ‑
j e c t C o m p o n e n t object maintainsa list o f I o b s e r v e r interfaces. To
store interfaces in a list, you needto convert them to pointers andthen
cast the pointer back to an interface when you want to use it .The inter‑
face list code here is T I n t e rfacedList written by MikeScott,co-author
of the Merlin IDE enhancements for Delphi.

After implementingthe observerpattern,we canreturnto the VAT
calculator program. Start a new project and drop three edit boxes on
the default form, arrangedvertically. Set the text of E d i t 1to ‘0’.Add
a single T S u b j e c t C o m p o n e n t and a pai r o f T O b s e r v e r C o m p o n e n t s .
Finally, add the code in Lis t ing3 to the fo rm, hooked into the c r e a t e
methodof the form, the C h a n g e methodof the Edi tbox,andthe o n o b ‑
s U p d a t e events o f the two TO b s e r v e r C o m p o n e n t s .

When you r u nthe application,you shouldseethe text in the two lower
boxesshowing the VAT amount and thetotalamountasyou type a num‑
ber into the topmost edit box. Since the conversion to numbers is rather
fragile, you needto l imi t what you type into E d i t 1 . You can extend the
demonstrationto includeanother formbyaddinganobserver to the sec‑
ond form and calling F o r m 1 . S u b j e c t C o m p o n e n t 1 . O b s A t t a c h i n the
F o r m C r e a t e event,matchingi t wi th Fo rm1. SubjectComponent1.Obs ‑
Detachi n the F o r m D e s troy event.The To b s e r v e r C o m p o n e n t andTSub‑
j e c t C o m p o n e n t classes can b e used t o jo in any number o f components
together. The only thing you need to look out for is circular references
wherechanges to a componentarepassedthrougha subjectandobserver
back to the originating component.

You can use these two classes as presented or add their function‑
al i ty to other Delphi components or even to imported ActiveX con‑
trols. The neat th ing is that whatever you do (as long as you do it by
implementing the O b s e r v e r and I S u b j e c t interfaces)w i l l work
with anything else that understands those interfaces. r

Mark isa Delphicontractorandoccasionalspeakerat BorlandUser
Groupsessions in London. Youcanemailh imat msmitha@cix.co.ukor
buy hima beer a t a B.U.Gm e e t i n g‐ call01980 630032t ofindout when.
The codefor this article isavailableonEXEOnLineand E B« E
viaf t p atftp://ftp.exe.co.uk/pub/exestuff/9807_delphi. ONCTNE

p r o c e d u r e T F o r m 1 . F o r m C r e a t e ( S e n d e r : T O b j e c t ) ;
b e g i n

SubjectComponent1.ObsAt tach (Observe rComponen t1 ) ;
Sub jec tComponen t1. O b s A t t a c h(ObserverComponent2) ;

e n d ;

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

Sub jec tComponent1 .ObsNot i f y ;
e n d ;

p r o c e d u r e TForml .ObserverComponent10bsUpdate
( O b s e r v e r : I O b s e r v e r );

b e g i n
i f  B d i t l . Te x t  < >  ' *  t h e n

E d i t 2 . Te x t  : =
F l o a t To S t r ( S t r To F l o a t ( E d i t 1 . T e x t ) * 0 . 1 7 5 ) ;

e n d ;

( O b s e r v e r :  I O b s e r v e r )  ;
b e g i n

i f E d i t l . Te x t : < > ' ' t h e n
E d i t 3 . Te x t  : =

F l o a t To S t r  ( S t r To F l o a t  ( E d i t 1 . Te x t )  * 1 . 1 7 5 ) ;
e n d ;

L i s t i n g 3 - T O b s e r v e r C o m p o n e n t and T S u b j e c t C o m p o n e n t :
implementation of theObserver pattern.
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Ca l l f o r m o r e i n fo rma t i on
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Stretching Java
Tom Guinther finds himself dissatisfied with the comfort level he has

achieved with Java. He re-examines the fundamentals of the Java

language and how best to apply them to a complex and demanding project.

H ave you ever stoppedprogrammingfor even a few minutes to think
about the fundamental skills you have evolved in a language, run ‑

time, or a particular set of APIs? If you are l ike me, then you proba‑
b l y don’t think about i t much at all. Th ink ing about i t would defeat
the purpose because, ult imately, i t is your fundamental skills that are
the means by which you avoid th ink ing about the mechanics of pro‑
gramming, which allow you to achieve your end.

Hav ing jus t successfully completed a long and arduous project I
know that fundamental design and language skills (pr imar i ly C++)
helpedme keep my headabove water even when I thought I might go
under. I never real ly had to think about i t ; experience and an almost
Pavlovian response to the project’s inputs kept everything on track.

What it did makeme think about was a l l the weaknesses in my Java
language skills. Here is a language that I have successfully usedfor 2+
years, yet I ’ve never worked on a Java project that involved the com‑
plexity and demanded the rigorous attention to detail that acommer‑
cial application entails. I’ve used Java to explore new ideas and the
language itself, experiment wi th w r i t i n g client/server applications,
and I’ve written a few utilities to help me learn more about the intr i‑
cacies of the virtual machine. However,I am dissatisfied with the com‑
fort level I have achieved and I have set some new goals to correct the
problem.My purpose is to re-examinethe fundamentals of the Java lan‑
guage and how I can apply them to faster and better design of complex
applications. As I makethis newjourney I thought I might share some
of my discoveries about the language with you. Hopefully, you can
incorporate some of my thoughts into your own work.

Onward and upward
In order to get moving I needed a complex application that would be
well suited to the Java language and runtime environment. I chose
something that has beenat the back of my mindfor quite a while now:
a trading system (a system that can serve as the basis for a stock &
option trading system). I chose it because it is complex and because
the stock market, asan intellectual pursuit, has always been one of
my passions. It is a l i t t le known fact that many years before I helped
architect the SoftICE debugger, I designed quote and trad ing systems
on Wall Street. Be forewarned that I am no investment banker, but
w i th a l l those numbers whizzing by, no t to mention the charts, sym‑
bols, and indust ry pundits, what’s not to like? Ultimately, I chose this
project because of its close association with the Internet. The Inter‑
net is information,andon Wall St, information ismoney.Neverbefore
has the individual investor beenable to obtaininformationsoquickly
(almost real-time),and in such quantity. Unfortunately, t r y i n g to fil‑
ter or make sense of a l l the information is a b i g problem in itself.

The ini t ia l implementation of this project should be a tool that
helps analysevarious technical data, specifically, patterns within the
data. A good example is calculat ing the moving average of prices or
the inherent momentum in price or volume transactions. Ini t ial ly, I
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am n o t going to w o r r y about the front-end.
Instead, I w i l l concentrate on the back-end and
some ‘middleware’ functionality. Doing this w i l l help me bootstrap a
working implementation that I can evolve into a full-featured Java
application that can r u nas an applet or application.

In order to avoid gett ing ahead of mysel f and complicating things
too quickly I decided to focus on implementing a few basic pieces of
functionality. Eventhough they are only a smallpart of a larger appli‑
cation, these few areas should quick ly revealthe fundamental require‑
ments of the entire application. In i t ia l ly, I a mgoing to concentrate on
creat ing various forms of a moving average. In case you aren’t famil‑
i a r with that term, a moving average represents a consensus value
over a specified time period. In effect, a runn ing series of values are
summed and divided by the time period to achieve an averagevalue
that helps dampen volatile fluctuations with in the value set.

The following formula and are for a simple movingaverage.
/ /M A= ( P l + P 2+ . . .+ PN) / N
p u b l i c s t a t i c d o u b l e m o v i n g A v e r a g e ( d o u b l e v a l u e s [ ] ,

i n t p e r i o d ) {
d o u b l e  m a v g  =  0  ;

f o r ( i n t x = 0 ; x < p e r i o d ; x++ )

{ m a v g + = v a l u e s [ x ] ; }
r e t u r n m a v g / p e r i o d ;

If the whole problem was as simple as the previous few lines of
code then we would all beout of jobs. Lucki ly for us, the problem is a
b i t more involved.

The crux of the problem
The most difficult aspect of designinga fully-fledged Java application is
designing the hierarchy of the classes and interfaces.BecauseJava uses
a single inheritance design model, careful consideration must begiven
to factoring ease of extensibility (interfaces), and base, abstract imple‑
mentations (classes). It’snot that multiple-inheritance (a la C++) solves
moreproblemsthan it creates, but when it works it is abeautiful thing.

Because the language limits you to extending one (and on ly one)
class, you have to bui ld more complex classes by implementingone or
more super-interfaces.This extensibility is critical to the long-termsuc‑
cess of any Java or C++ application; makingthe correct decisions early
in the design process can ultimately determine success or failure.

In Java, an interface is a type consisting of abstract methods. It is
an expression of pure designand neitherprovides an implementation
n o r specifies how the implementat ion m i g h t work. This type of
abstraction is often referred to asa contract, and the term has some
precedence in the COM/Corba world. There m a y be mul t ip le imple‑
mentations of an interface, each distinct from the others. If each
implementationhonours the interface contract, then the client using
the interface knows exactly what to expect.
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The basic rulefor Java class/ interface design is to makeany class
that you want to be extensible an implementation of an interface.
That is,createabaseinterfacethat the class can inherit,or imple‑
ment. The following code is an example of this concept:
i n t e r f a c e b a s e I n t e r f a c e {

v o i d f u n c t i o n A ( v o i d ) ;

Je

a b s t r a c t c l a s s b a s e C l a s s i m p l e m e n t s b a s e I n t e r f a c e {
v o i d functionA (void) {

/ / b a s e i m p l e m e n t a t i o n o f f u n c t i o n A

c l a s s s u b C l a s s e x t e n d s b a s e C l a s s {
v o i d f u n c t i o n A ( v o i d ) {

s u p e r ( )  ;

/ / e x t e n d f u n c t i o n a l i t y h e r e . . .

c l a s s a n o t h e r C l a s s i m p l e m e n t s b a s e I n t e r f a c e {
v o i d f u n c t i o n A ( v o i d ) { }

vG

I n this example, b a s e I n t e r f a c e i s the pr imary point o f inheri‑
tance. The b a s e C l a s s provides a base implementation of b a s e I n ‑
t e r f a c e . Note that b a s e C l a s s is abstract, which is the intention,
because baseC lass is not intendedto providea ful l implementation,
instead it is merely a bui ld ing block for a more complex class. The
s u b C l a s s extends b a s e C l a s s and i s intended t o b e a ‘robust’ imple‑
mentationo f b a s e I n t e r f a c e (wi tha littlehelp from baseC lass ) .The
final class, a n o t h e r C l a s s , i s not directly related t o b a s e C l a s s o r
s u b C l a s s , but i t i s ve ry important t o note that any class method
which accepts a b a s e I n t e r f a c e w i l l happi ly take a n instance o f
either b a s e C l a s s o r a n o t h e r C l a s s .

Back to reality
Before the discussion gets too ‘abstract’ lets get back to something
only slightly moretangible: obtaining information.How information
is obtained is the key problem. A l though my ultimate goal is to
analyse data, I don’t want to focus on makingthe mistake of th ink ing
that the analysis is the most important par t of the equation. In the
end, y o u can’t analyse data if you can’t obtain i t .

Let’s think about where the data might becoming from. It could be
stored in a simple text file on the localhard drive. It could be in a pro‑
prietary database format, or an industry standard database accessible
via JDBC or ODBC. It could bea DDE or COM link to an Excelspread‑
sheet, or a direct feed from the New York Stock Exchange. It could be
local, it couldberemotewitha variety of direct sources includingsatel‑
lite, wireless, or the Internet. And let’s not forget the unlimited num‑
ber of data representations that the informationmight take.

The point is that we want to separate the analysis ‘middleware’
from the information server, or ‘back-end’. By separating these key
pieces, we in effect create componentware that can plug-n-play with
different informationsources,and new analysis models can beeasily
added to the system without significant redesign.

List ing1is avery preliminary design ofbasic interfacesfor obtain‑
i ng quote information. Think of it as arough sketch that w i l l evolve
to a fu l ly functional design.
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Homework assignment
Thavea lot of work to do to get the basic system design com‑

pleted.Thena test implementationof a simple back-endneeds
to bewrit ten to prove the design. Finally,some simple analy‑
sis functions needto bedeveloped sothat wehave something

to show for all the hardwork. I imagine by the time that I get
there I w i l l have neededa li t t le positive encouragement.

Anyway, I have a lot more to say about Java fundamen‑
tals but that wil l have to wait un t i l next month. Please don’t
hesitate to send me a qu ick emai l w i t h your Java ‘design

gotcha’s’ and I w i l l t r y to get them includedfor next month. |

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

// encapsulate r a n g e and g r a n u l a r i t y of q u o t e r e q u e s t s
c l a s s QuotePeriod
{

/ / s t a r t o f t h e d a t a p e r i o d
p r i v a t e Ca lenda r s t a r t D a t e ;
/ / end o f t h e da ta p e r i o d
p r i v a t e Ca lenda r endDate ;
/ / g r a n u l a r i t y o f t h e d a t a ( 5 , 15 , o r 6 0 m i n u t e s .
/ / D a i l y , Weekly)
p r i v a t e i n t quoteResolu t ion ;
/ / d e f a u l t g r a n u l a r i t y i f n o t s p e c i fi e d
p r i v a t e i n t de fau l tReso lu t ion ;

ays

/ / p r i m a r y i n t e r f a c e f o r o b t a i n i n g p r i c e and volume i n f o r m a t i o n
i n t e r f a c e IBasicQuote
{

/ / g e t the o p e n i n g p r i c e f o r t h e p e r i o d
p u b l i c a b s t r a c t doub le open ( ) t h rows Quo teExcep t i on ;
/ / g e t t h e c l o s i n g p r i c e f o r t h e p e r i o d
p u b l i c a b s t r a c t double c l o s e ( ) t h r o w s QuoteExcept ion ;
/ / g e t the h i g h p r i c e f o r the p e r i o d
p u b l i c a b s t r a c t d o u b l e h i g h ( ) t h r o w s QuoteExcept ion ;
/ / g e t the l o w p r i c e f o r the p e r i o d
p u b l i c a b s t r a c t d o u b l e l o w ( ) t h r o w s QuoteExcept ion ;
// g e t t h e volume f o r t h e p e r i o d
p u b l i c a b s t r a c t l o n g v o l u m e ( ) t h r o w s QuoteExcept ion ;

/ / R e p r e s e n t s a s l i c e o f d a t a f o r a s p e c i fi c symbol
i n t e r f a c e IQuoteData
{

// c r e a t e a subse t of t h i s QuoteData ( u s e f u l ? )
IQuoteData reQuote(QuotePer iod quotePer iod)

throws QuoteExcept ion ;
/ / Ge t q u o t e data a t a s p e c i fi e d i n t e r v a l w i t h i n t h e d a t a
IBasicQuote g e t Q u o t e ( i n t i n t e r v a l ) t h rows Quo teExcep t i on ;
/ / G e t q u o t e d a t a a t a s p e c i fi e d t i m e
IBasicQuote g e t Q u o t e ( D a t e quo teDate ) th rows QuoteExcept ion ;
// v e t u r n s a "QuotePeriod" w h i c h is a date / t ime r a n g e
QuotePeriod getQuotePer iod( ) th rows QuoteExcept ion ;

eee

/ / The p r i m a r y back -end i n t e r f a c e which encapsu la tes g a t h e r i n g
/ / q u o t e i n f o r m a t i o n
i n t e r f a c e IQuoteServer
{
/ / r e t u r n q u o t e d a t a f o r a s p e c i fi c "symbo l " p e r i o d o f t ime a t
/ / a s p e c i fi e d r e s o l u t i o n . QuotePeriod encapsu la tes t h i s i n f o

IQuoteData c r e a t e Q u o t e ( S t r i n g symbol ,
QuotePeriod quotePer iod)

th rows QuoteExcept ion ;

L is t ing 1 - A very preliminary design of basic interfacesfor obtaining
quote information.
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What’s code got
to dowith it?

Nothing!
if you're using

VideoSoftVS-OCX6.0
VS-OCX 6.0 is the easiest, fastest way to add elasticity to
your forms. Just add the new ElasticLight control to your
existing applications and set a couple of properties. Your
forms immediately and automatically become resolution
independent. EGA, VGA, SVGA or whatever your users have,
it doesn’t matter! When the form is resized the ElasticLight
control automatically resizes al l of the controls on the form.

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

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

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

( O N T E M P O R A R Y
s o f t w a r e

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

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

A w k - This control is a high-speed string parsing engine. It
n ow allows recursive evaluation of functions. This means
that Awk’s Val property can be used to calculate the value of
a variable, which in turn, can contain expressions. This is
ideal for spreadsheet-type calculations and for utilising
indexed variables.
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Forgotten tools
Jon Perkins says hello and then r u m m a g e s through the often-overlooked goodies tha t ship

on the Visual Basic CD.

his is the start of aregular columnthat is aimedat the Visual Basic
developer. The decision to provide regular VB coverage in a mag‑

azine that by its own definition is not oriented solely towards any spe‑
cific p la t form is indicative of the huge support that the language
commands wi th in the development communi ty. When the product
firs t shipped in 1991i t was seen very much asa prototyp ing tool ‑
a means of throwing forms together quickly to show end‑
users what their eventual apps would look like. I was cer‑
t a i n l y one o f those people who used t o design a
layout, show it to the users, get their feedback,
and then start over w i th the C compiler, the
API reference, and a copy of Petzold. The
product really started to matureat version
38, chiefly because of the inclusion of data‑
basehandl ing. Version 4 brought the long‑
awaited 32-bit s u p p o r t and threw i t s
development commun i t y headlong in to the
world of COM. Version 5brings Internet devel‑
opment anda ‘real’ compiler. A l l of these fea‑
tures, togetherwi th the colossal market ing
muscle of Microsoft, have turned the product
into one of the most popular development tools in the
world. The product is mature enough to allow the development of pro‑
fessional high-end commercial applications. According to Microsoft
more than 1mil l ion Visual Basic 5 licences have been sold wi th over
3.2 mill ions developers us ing the language overall.

Before I real ly get going, I think that it would be in order for me to
providea br ief introduction. I’vebeen in the indust ry since 1986,and
I ’ma freelance software developer specialising in Visual Basic, SQL
Server, and Windows NT.Although I ’ mfreelance I frequently work as
an associate for The Mandelbrot Set ( Internat ional) . However, any
opinions that I express in this column are solely my own - unless
somebody strongly objects to something I’ve said in which case it’s
probably jus t the d r i n k ta lk ing. I had a feature published in the
December 1996 issue of EXE entitled Three-Tier Architecture that cov‑
ered the fundamentals of w r i t i ng remote automation servers wi th
VisualBasic 4.Shortly after that I was invited to j o i n the w r i t i n g team
at The Mandelbrot Set on their Advanced Microsoft Visual Basic 5
book (currently the best selling tit le in the rangeof Microsoft Press
Visual Basic books). It’s never particularly been a career decision to
get in to wr i t ing on a professionalbasis ‐ it just sort of happened. Mind
you, I only intended to program computers f o r a year or so u n t i l I
decided what sort of career I wanted...

The Windows plat form
My task w i t h this column w i l l be to provide an in fo rmat ive
month ly article that is slanted towards the Visual Basic develop‑
ment c o m m u n i t y. Here’s howI in tend t o play i t . Some w i l l b e
straightforward ‘how to’ articles that look at specific programming
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topics, w i th the usual source code snippets and illustrations. Some
w i l l cover other aspects of Windows technology but from the point
of view of the Visual Basic developer. For example, in future issues
T’ll be look ing at SQL Server administrat ion f rom a Visual Basic

standpoint, Microsoft Message Queue Server, and
Windows NT user accoun t management .

My a im is to demonstrate specific Visual
Basic technologies at the same time that
I cover the wider issues. I w i l l also, where
appropr ia te , share comments concern ‑

i n g Microsoft strategy and direction, pro‑
vide coverage of new technologies as they
become available, and review third-party
products that I feel are direct ly relevant.
A l though th is column is aimed specifi‑
cally at Visual Basic developers, I hope to
present it in such a way that w i l l be gen‑

era l l y in fo rmat ive to anybody who pro ‑
g r a m s f o r the Windows p la t fo rm. I do no t

intend to provide a question and answer forum ‑
there are other publications that are more suitable for

this ‐ but I would welcome requests via email (see details at
end of ar t ic le) for specific topics to wr i te about.

The CD
M a n y developers, I ’ m sure, j us t instal l VB and the help files, then
shove the CD back in the box and p u t the whole th ing in a dark cor‑
ner, never to be seen again unless the hard disk crashes. This is a
shame, because there’s actually quite a lotelse on the CDnot installed
by default which turns out to bevery useful.

The CDcontains3 root-level directories: Os, Vb, and Tools. The Os
directory contains runt ime support fi les, and the Vb directory is
largely a m i r r o r image of what gets copied down to your hard disk if
you decide to install everything. The Tools directory, however, is not
supported in the setup program and it is up to the developerto copy
over manual ly whatever looks interesting. Addit ional ly, none of the
formal documentation ( i e the books) makes mention of i t . F r o m my
observations, this has led to a lot of developers simply no t knowing
that it’s there. Note that I ’ m specifically referr ing to the Enterprise
Edition of the product‐ some of the things that I mentionm i g h t not

TheTools directory isnotsupported
in the setup programand it isupto
the developer to copy over manually
whatever looks interesting.
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be found if you only have one of the, shall we say, less expensive ver‑
sions of the product.

A key tool ( i n my opinion) that doesn’t get installed is the Help
Compiler Workshop (\Tools\HCW\setup.exe). This provides a pro‑
ject-based environment for the creation of standard Windows help
files. These are fundamental components of a Windows application
and yet they are often omitted from in-house applications (and some
commercial ones!). I have heardmore than one person say that they
prefer to ‘rol l their own’ help files, but I suspect that this is because
they have never actually got around to using the HCW themselves.
This Workshop wraps a GUI around a help project fi le (.HPJ) and
helps y o u to define display windows, provide context mappings, cre‑
ate a table of contents file, add topic files, and so on. It also lets you
test the help file by opening it in the different supported ways (as if
i t were invokedby a program,asa pop-up, or jus t double clicked f rom
the Windows Explorer). It doesn’t give you an environment to edit
the source RTF files directly though ‐ you st i l l need an editor such
asMicrosoft Wordfor that.

As Visual Basic has matured into a corporate strength develop‑
ment tool i ts support for SQL Server has g r o w n too. Service pack 1
of SQL Server 6.5 introduced hooks to cater for a remote debugging
server, which can be called f rom a developer’sworkstation. F i rs t
introduced in the Enterpr ise Ed i t ion of Visual C++ 4, the TSQL
debugger ( \Tools\TSQL directory) also subsequently appeared in
Visual Basic 5 Enterprise Edit ion(alongwith SQL Server itself and
the SQL Server service pack 2). The client interface is automatically
installed when you choose the ‘Typical ’ option in the main Visual
Basic setup program, a l though y o u must add i t iona l ly r u n
\Tools\ TSQL\srusetup\sdi_nt4.exe on the same machine as y o u r
SQL Server service in order to instal l the server-side functional i ty.
Once this is installed, y o u havethe facil i ty to single step through
stored procedures muchasyou would any piece of Visual Basic code
‐unremarkable,except for the fact that this faci l i ty wasn’t available
for SQL Server beforehand.The actual connectivity is performed via
the Remote Automation Manager - expect to see this pop into exis‑
tence when you load the add-in.

As well asthe SQL Server tools, the ODBC Spy u t i l i t y that ships
wi th the ODBC SDK is included in \ Tools\Odbcspy. This useful tool
writes a l l ODBC API calls ar is ing f rom y o u r application out t o a
l o g file ( o r to the screen) to help debugging. Incidentally, there is a
tool within the standard SQL Server installation called SQL Trace
that does the same thing for standard Transact SQL statements. I
only mention it because I ’ mcontinual ly amazed at how few people
I meet actual ly know about i t . On the subject of spyuti l i t ies, there
is also Spy++ (locatedin \Tools\Spyxx), which provides a very com‑
prehensive set of diagnosticinformationabout processes, threads,
and windows. If you ’ ve never used this before it can be qu i te
instruct ive in showing how Windows actual ly works under the
hood because you can see the low-levelmessages despatched by the
operating system out to a n y application. Final ly, there is the Pspy
u t i l i t y ( i n \Tools\Pspy) that shows you which DLLs have been
loaded by a n y given process.

In-depth OLE
OLE Messaging is covered fa i r ly extensively in the \Tools\Olemsg
directory. A help file documents the OLE Messagingcalls, and it pro‑
vides many code samples for the most common tasks. There are also
client and server components for an overall sample application.

Finally, there is a di rectory called \Tools\Unsupprt, which con‑
tains a ragbag of bits and bobs that are apparently unsupported by
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Finally,there isadirectory called
\Tools\Unsupprt, which contains a
raghagof bitsand bobsthat are

apparently unsupported byMicrosoft.

Microsoft. I can’t quite see w h y they should take this stand, but there
we are. Among the items on offer are a calendar control, a template
manager add-in,and the Microsoft Type Library compiler.There are
some potentially useful source code samples, notably a screen saver
application, amechanismfor usingthe Windows systemtray (the area.
to the r i g h t of the taskbar), and a meansfor voice communications
over the Internet (using streaming through TCP sockets). A couple of
projects demonstrate how to perform a lower level of COM commu‑
nications than y o u would norma l l y do in Visual Basic (found in
\Tools\ Unsupprt\ Shellink and \Tools\ Unsupprt\Ihandle). These
demonstrate the manipulationof COMobjects through the ITUnknown
interfaceb y direct ly invokingthe C o c r e a t e I n s t a n c e call, a s opposed
to the I D e s p a t c h interface that is automatically manipulated by the
under ly ing runt ime routines. These would make very interest ing
study for somebody who has taken the time to understandthe theory
behind the COM model but has yet to see any real code that actually
does anything. Lastly, there is the code profiler ( i n \Tools\ Unsup‑
prt\ubcp) that hasbeenaround in earlier versions of Visual Basic but
is now implemented in the form of an add-in.

Exploring performance
One set of components that does get installed if you choose the ‘Enter‑
prise components’ option in the main Visual Basic setup routine is
the Application Performance Explorer (found in \Tools\aperedis). It
is actually covered in the Visual Basic documentation ( i n the Guide
toBui ld ingClient/Server Applications With VisualBasic,page 42)but
again I haven’t seen this used a great deal in my travels soI feel that
it ’s worth a mention here. This tool is aimed at profi l ing multi-t ier
developments by testing different deploymentconfigurations to deter‑
mine the optimum topology for a given architecture.The toolkit itself
is delivered as four separate executable sets: amanager, a server, a
worker, and a client. The manager is the configuration that’s installed
by the Visual Basic setup p rog ram and allows you to test everything
on just one machine. Alternatively, you can instal l the other three
components separately (theyeach come wi th a setup program)on dif‑
ferent machines to b r i ng y o u r network performance into the equa‑
tion. The APE is itself agood example of a client/server design and
as an added bonus the entire set of source code (12 separate directo‑
ries worth) is available under \Vb\Samples\Entrpris\ape.

Asa last word, i t ’s worth keeping an eye on Microsoft’s Visual
Basic site (http.\\www.microsoft.com\vbasic).As longasyou are a reg‑
istered user you can gain access to an ‘owner’s area’ that offers addi‑
t ional i tems such as an IE4-style CoolBar control. Non-MSDN
subscribers w i l l also beable to download Visual Basic service packs
from this site. a

Jon Perkins isafreelance VisualBasic developer a n daMicrosoft
CertifiedSolution Developer.He is a contributingauthor of Advanced
Microsoft VisualBasic5publishedbyMicrosoftPress ( I S B N1-57231‑
414-1). Contact himat www.jonperkins.com.



E  D I R E C T O R Y
a l l B e n B o s w e l l o n 0171 970 4838 f o r d e t a i l s

CTIVEX / JAVA
COMPONENTS

ProtoView UK Ltd
26Offington Drive,Worthing
West Sussex BN14 9PN
Tel:01903 538058 Fax:01903538068
more.info@protoview.co.uk
www.protoview.co.uk
ProtoView UK offers a large selection
of quality feature richActiveX and
JavaBean components.

APPLICATION
INTEGRATION

Frontec AMT UK
Unit2,Wallbrook Business Centre
Green La, Hounslow,MiddxTW46NW
Tel: 0181814 4700 Fax:01815706760
info@frontec-uk.com
www.frontec.com
Crossplatform intelligent messag ing
solutions for application integration
ande-commerce. Fullcapabilities for
the WorldWide Web, EDI, SAPR/3,
RDBMS, IBMMQ Series, VANs.

DEVELOPMENT TOOLS
Bi ts Per Second Ltd
44Regent 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-platform device
driver development.

Borland International L t d
8Pavilions, Ruscombe Business Pk
Twyford, Berks RG109NN
Tel: 0118 9320022 F a x :0118 932 0017
Customer Services: 0800 454065
www.borland.co.uk
BorlandInternationalis the leading
provider of development solutions
from desktop to enterprise level.
Borland's award-winning tools are
supportedbya network of VARs,
partners andresellers in the UK.
ComponentSource
27-37 Vachel Road
Reading, Berks RG1 1NY
Tel: +44 ( 0 ) 1 1 8958 1111
Fax: +44 (0)118958 9999
sales@componentsource.com
info@componentsource.com
www.componentsource.com
Over 1200 components can be
unlockedinstantly 24hoursaday, via
the Internet, aprivatedial-up network
or the telephone.

CYRANO (UK) Limited
Devon House, Park Street
Slough, Berkshire SL1 1PX
Tel: 01753 516500
Fax:01753 516441
khall@cyrano.com
www.cyrano.com
Leadingdeveloper ofautomated
software quality tools for financial,
telecommunications, government,
utilitiesandother markets. More than
1800customers worldwide.
Intasoft Ltd
Tresco House, 153 Sweetbrier Lane
Exeter EX13DG
Tel: 01392217670 Fax: 01392 437877
sales@intasoft.co.uk
Intasoft is the supplier of thepopular
configuration management too!
AllChange. Ourproduct is backedby
high quality support, training and
consultancy services.

Popkin Software & Systems
St Albans House, Portland St
Leamington, Warks, CV325EZ
Tel: 01926 450858
Fax:01926 311833
sales@popkin.com
www.popkin.com
Popkin Software&Systems is the
manufacturerand vendor ofSystem

Architect, the market leading suite of
Analysis &DesignModellingtools.

Programming Research Ltd
Glenbrook House, 1/11Molesey Rd
Hersham, Surrey KT12 4RH
Tel: 01932 888080
Fax:01932 888081
Contact MrJohn Heathcote

QBS Software Ltd
11Barley Mow Passage
Chiswick LondonW44PH
Tel: 0181 956 8000
Fax:0181 956 8010
orders@qbss.co.uk
www.qbss.com
Vast range of development products:
NextDay delivery; 90days free
Support; account customers
welcome.

SELECT SoftwareTools plc
Westmoreland House,80-86 Bath Rd
Cheltenham Glos GL53 7JT
Tel: 01242 229700 Fax: 01242 229701
heidik@selectst.com
www.selectst.com
SELECT Software Tools providesa
business-driven solution to compan ies
adoptingcomponent-based
development. Through its market‑
leadingproductsandservices, SELECT
enables the modeling, management
andassembly ofenterprise-class
applications from components.

Stingray Software, Inc
9001Aerial Center, Suite 110
Morrisville, NC 27560 USA
‘Tel:001919 4610672/001800 924 4223
Fax:001919 4619811
sales@stingray.com
www.stinray.com
Stingray create best of breedobject
orientateddeveloper tools for
Windows Programmers. Products can
besolddirect andthrough Resellers
andDistributors.

Superbase Developers Pic
14Regent St, Cambridge CB2 1DB
Tel: 01189448962
Fax:0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2provides apowerful
development environment for data
basedapplications with modern
features andgraphical2-way
development tools includingsource
code generation

System Science
1-6 Bradley's Close, White Lion St
London Ni 9PN
Tel: 0171833 1022
Fax:0171837 6411
www.SystemScience.co.uk
Sales@SystemScience.co.uk
The UK Specialist f o rallSoftware
Development tools, representatives of
Pervasive (Btrieve), InstallShield,
RoboHelpandmany more US vendors.

Take Five Software Ltd
The SurreyTechnology Centre
40Occam Rd, Surrey Research Park
Guildford, Surrey, UK
Tel: ++44 1483 295050
Fax: ++44 1483573704
Email: info@takefive.co.uk
http://www.takefive.com
SNiFF+ The integratedcross-platform
programming environment for
C/C++, Java, IDL, Fortran and other
languages.

Lo-call 0345 419470
Fax:01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creation ofmanuals andon-screen
helpsystems. Pleasecallor e-mail for
our free informationpack.

LIBRARIES
Wintertree Software Inc.
69Beddington Ave. 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.
Los Angeles, CA, USA
Tel: +1310 559 2354
Fax:+1310 559 2357
harlan@hcube.com
www.hcube.com
MFCExtension Libraries.
HyperView++:VBA-like embeddable
forms environment. HyperDraw++:
VISIO-like diagramming| drawing.
Free demos on www.hcube.com. Buy
direct andsave.

MIDDLEWARE

01816817701 Fax:01816817702
Contact: www.openlink.co.uk
OpenLink Software is an industry‑
leading developer anddeployer of
secure, high performance database
connectivity technology, independent
operatingsystem, network protocol
andunderlyingdatabase engine.

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

PUBLISHING
Addison Wesley Longman
(Addison-Wesley)
Edinburgh Gate, Harlow
Essex CM202JE
Contact: Customer Info Centre
Tel: 01279 623928 Fax:01279 414130
eng.orders@awl.co.uk
www.awl-he.com/ computing
A wide range ofbooks onsoftware
development, object-oriented
technology andprogramming from
authors such as Watts Humphrey,
ErichGamma, Fred Brooks, Donald
Knuth andBjarne Stroustrup.
AP Professional
24/28 Oval Road, London NW17DX
Contact: Rachel Bridgman
Tel: 0171482 2893 Fax:0171267 0362
app@apuk.co.uk
www.europe.apnet.com/
approfessional
Bookpublisher on internet
development,programming, PDAs,
softwareagents andmore. Specialists
in Macintosh books.

Digital Press
Butterworth-Heinemann,
Linacre House, Jordan Hill
Oxford OX2 8DP
Contact: Sophie Foster,

Product Manager
Tel: 01865 314456
Fax:01865 314572
www.bh.com
sophie.foster@repp.co.uk
LeadingPublisherof books for
professionalprogrammers and
software engineers. DigitalPress
publishes high-quality, leadingedge
books ontopics such asMicrosoft
Exchange, Windows NT Server,
Intranet Development, Microsoft SQL

Server, Open VMS, X-Window
Systems, UNIX, Linux, Lotus Notes,
Web Servers.
Prentice Hal l Europe
Campus 400, Marylands Avenue
Hemel Hempstead, Herts, HP2 7EZ
Contact: Customer Services
Tel: 01442 881891 Fax:01442
ibd_orders@prenhall.co.uk
Weare the publisher of books and
CD-basedtraining materials in all
areas of computing - anddistribute
leading imprints such asQUE and
SAMS.

O'Rei l ly
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
NTand the Internet.

SECURITY P'
Aladdin Knowledge
Systems UK Ltd
1William Street, Windsor
Berks SL41BB
Tel: 01753 622266 Fax:01753 622262
sales@aldn.co.uk
www.aks.com
Aladdin is a leadingsupplier of
advancedsoftware security (HASP)
and smart carddevelopment tools
(ASE) for software developers.

BL Computer Secur i ty L t d
401 Hendon Lane
Finchley, London N33SH
Tel: 0181343.0734 Fax:0181 346 2672
bl@blcs.co.uk
www.bics.co.uk
Wespecialise in design and
manufacture ofcomputer 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
DESmanufactures softwaresecurity
products developedasasolution to
softwarepiracy andtheft
Glyn Williams & Associates
Ladywood House, Ladywood,
Near Droitwich Spa,
Worcestersh i reWR9 0AJ
Tel: 01905 757700 Fax:01905 757800
gwa@gwassoc.demon.co.uk
Software/Hardware copy protection
systems - The professionalchoice for
security andfeatures. Worldwide
support.
Rainbow Technologies Ltd
4The Forum, Hanworth Lane
Chertsey, Surrey KT169JX
Tel: 01932 579200 Fax:01932 570743
sales@uk.rnbo.com
Only Rainbow delivers leadingedge
technology and ISO certifiedquality
for softwareprotection and license
management.

Softlok International
Softlok House, 14Bark Street East
Bolton BL12BQ
Tel: 01204 436000 Fax: 01204 436025
sales@softlok.com
www.softlok.com
Protectyour future, protect your
software. Establishedin 1987, Softlok
specialises insoftwarep i r a c y
protection.

Superbase Developers Plc
14Regent Street
Cambridge CB2 1DB
Tel: 0118 944 8962 Fax: 0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com

www.superbase.com
Superbase 3.2 offerspowerfuldata
encryption andanRSA encryption
library with user-definablekey lengths
andbuilt-in emailsupport for secure
communications anddata
management.

TRAINING
BrooksAssociates
Bismore, Gloucestershire GL6 7DG
Tel: +44 (0)1452770060
Fax: +44 (0)1452770078
Email: bbrooks@cix.co.uk
Contact: Bob Brooks
World class training for Delphi
professionals.

Database Programmers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick, Stroud, GL6 6QQ
Contact Christine Shakespeare
Tel: 01452814 303 Fax:01452813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRisa Training, Consultingand
DevelopmentCompany offering
scheduled, customised, 1-2-1, on-site
education. All our courses arebased on
practical, hands-onexercises andwe
a i m tote achprogrammers to develop
database applications in Delphi, Visual
Basic,Access, Clipper andVO.

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

QA Training Ltd
Cecily Hill Castle, Cirencester
Gloucestershire GL7 2EF
Contact Customer 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 have a world-wide
reputation in assistingclients adopt
andmakesuccessful progress with
object technology.

Valtech Ltd
Corinthian House, St Giles Circus
279Tottenham Court Rd
London W1P 9AA
Tel: +44 (0)171307 2300
Fax: +44 (0) 171307 2301
Web : http://www.valtech.com
training@valtech.com
Valtech is aninternational training
andconsultinggroup offering a wide
rangeof courses, to transfer the
expertise to develop new multi-tier
systems. Valtech has trained 5000
people throughout Europe in 1997,
and is recognizedasthe 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, Cold Fusion Studio for rapid
deployment of database driven Web
applications. Netscape - award‑
winn ing client, servers and
development tools for Web,
m e s s a g i n g andcrossware
applications.



AIT Limited

AIT is acompany dedicated to people.We recognise
that our staff are responsible for the success, v i s i on and
stability that has been characteristic of AIT for 12years
Wedevelop unrivalled multi-channel customer serv ing
applications for the Financial Services sector. Our fore‑
sight and innovative approach combined with the latest
tools and technologies have providedAIT with an enviable
client list of which Tesco Personal Finance, NatWest,
Barclays and Prudential are examples in the UK.
AIT have created a community environment which is
dedicated to the personal development of all our staff.
We want individuals to realise their ambitions and be
rewarded in every aspect for their contributions and
achievements
AIT isbased in Henley-on-Thames with offices in the
USA and Australia

For information please call Antonia Cox
AIT Limited
The Malthouse
45 New Street
Henley-on-Thames
Oxfordshire RG9 2BP
telephone 01491 416668
facsimile 01491 416601
e- antonia.cox@ait.co.uk
in t e r ne t WWW.ait.cO.Uk

C + + Developers £20 ‐ £40K
We are looking for candidates with exper ience of
developing onWindows NTbased systems using MS
Visual C+ +. Knowledge of MFC, ATL, COM /DCOM ,
OLE, ActiveX technologies and OO methodology is
an advantage

Testers up to £30K
Driving the project team through the testing lifecycle,
you will be expected to r e v i e w specifications, create test
plans, execute test scripts and manage the bug tracking
process. Experience of testing GUI systems in a client
server environment isanadvantage

C Developers up to £25K
You will be experienced in developing onWindows NT
based systems us ing MSDeveloper Studio in a client server
environment. You will support and maintain functionality
of existing systems and carry out new development to
meet customer requirements.

Build Controller up to £35k
The best communicat ion, interpersonal and troubleshooting
skills are essential. Liaising with clients and developers you
will be analysing their needs and applying rigid control to
software development

You will beexperienced in assembling large software
projects and have the v i s i on and ability to seek and solve
problems before they impact. Rapidly mastering new
technologies you must becapable of integrating them
into the project.
Experience of Visual C+ + and DOS is required and
knowledge of Unix and Installshieldwould beanadvantage.

>=
INVESTOR IN PEOPLE



Robert William James & Associates
Professional Search/Contract staffing

N i n e o u t of t e n candidates sa id
they w e r e m o r e than s fied
w i t h t h e m a r k e t knowledge of
the C o n n e c t i o n s consultants
they w o r k e d w i th .

Searching For Highly
Desirable Professionals

C, C++, Visual Basic, Cobol, Delphi, Java, SQL,
AS/400, LAN/WAN, Unix, Windows 3.1/95/NT

EXCELLENT OPPORTUNITIES

£15k-£40K

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

The W i n d o w s C o n n e c t i o n s
The Elms, 2 6 Broad S t r e e t ,

gham, Berkshire R G 4 0 1AB
Fax: 0 11 8 9 893322
Email: mail@winjobs.co.uk

For further information please contact

Ian Coles
IT Consultant

or send details to
T h e W i n d o w s

L I O N N L  C T I C N
2nd Floor, Haymarket House, Wote Street,

Basingstoke, Hampshire RG21 7NL
Tel: 01256 818833 Fax: 01256 816144 email: ianc@rwjuk.demon.co.uk

PhD Msc or 1st
+ Imaging + 3D/Graphics
+ Technical Support + Medical Software
+ Comms Software + Games Software

For more informat ion please contact Pia Hartnell q u o t i n g Ref: PH2701
ERS Technical

+ Ambassador House, 575-599 Maxted Road,Tec Hemel Hemps tead , Hertfordshire HP2 7DX
te lephone 01442 231691 facsimile 01442 215486

email pia_hartnel l@ers.co.uk w e b h t t p : / / w w w. e r s . c o . u k / e r s
ERS Technical is am e m b e r of t he Executive Recruitment Services pic group of companies
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Contact:
Mark Beard

Email
vertex@memail.com

Website:
www.vertex.memail.com
Tel:

01923 248270
Fax:

01923 248370

Snail:
Vertex Solutions Ltd
Unit 52
Wenta Business Centre
Colne Way
Watford
Herts
WD2 4ND

3D Audio DSP Software To £35K
Middx
3D Audio DSP software development. Sounds impressive don;t you think? Well it is! | am looking for 2
talented software engineers to join a small team developing next generation 3D audio algorithms for
the PC and consumer audio markets and computer games industry. You will be joining a stylish
software design consultancy who specialise in developing “unusual” future technology products. To
jo in this rather elite bunch you will need a good degree and 2+ years DSP, audio signal processing
and C + + development experience. DirectSound or DirectSound 3D would be good.

Team Leading (Move from C + + to Java) c.£40K
South Herts
Areal opportunity to expand upon your software team leadership skills while learning new development
skills. You will become an influential member of the software management team of this small rapidly
growing Java accredited network management software developer who are pushing Java development
to the limit. They are looking for software engineers who have experience of C, C + + and networking
together with team leadership skills. The company is exciting and the work challenging so if you are a
hands-on software team leader in need of a fresh challenge this is for you.

Number one name on the WWW!
London
OK. You are thinking of the WWW......then you are thinking of this name! The biggest name on the Web
has set up all over Europe with an HQ in the States. Now the London branch has openings for
Technical Software Developers and one European Technical Manager. You obviously need to be a
“Cybernaught”. You should also have project experience and e n j o y building a product. You should
also be proficient in Perl, UNIX, C/C++ and RDBMS (Ideally ORACLE). If you want to work on the
Internet projects - this company sets the pace!

Salary £NEG

30+ SOFTWARE ENGINEERS
FOR THE SOUTH WEST

Senior Software Engineers/Team Leaders to £40K + bens/relocation
Recent Graduates to 2yrs+ experience £16K to £25K + bens/relocation

This small System House part of a major international is expanding it’s
development teams for all project groups.

You will be working on a variety of projects using any or all of the

In and Around
West Yorkshire

Programmers, Analyst Programmers,
Software Engineers,

Support (Novell, Unix), also
following: C++, Visual C++ , O O A , O O D , Rational, Windows N T , Unix,
C O R B A , X-Motif, A D A , Comsec and Compusec. Computer Field Service Engineers.

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Excellent grads with some of these skills will receive additional training and
guidance to ensure your proficiency in these languages and development
methods. The company also offers a defined career progression with the
opportunity for project responsibility and project control.

So if you’ve got a Degree and at least 6 months experience, then this
company needs you.

James Hunt Email: james @ash-associates.com
Ron Cook Email: ron@ash-associates.com

See our current jobs on the Internet
URL: http://www.ash-associates.com

Realtex House, Micklefield Lane,
SH Telephone Rawdon, Leeds LS19 6AX
ssociates M I C 9 A R y A Z ET I

COMPUTER RECRUITMENT CONSULTANTS: Fax
F i r s t F l o o r , 3 9 t o 4 1 H i g h S t r e e t 7
R i n g w o o d , H a n t s , B H 2 4 1 4 D 01425 480807
E r e c r u i t @ash-assoc ia tes .com i

: (01425) 475480 F A X : ( 0 1 4 2 5 )480807
Airedale Recruitment

j u l y 1 9 9 8



MULTIMEDIA
If you have development or support skills in
any of the above and you a re looking fo r

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

Logistix
20) g
973% 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 ephone : 0181 742 3060



2°COM
FlexibleLocation - up to £45,000
plus Executive Car, Benefits & Relocation

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

You DO! Then read on.
If you have an in-depth knowledge ofWIN32 / COM, coupled wi th C/C++
a n d Windows API your opportuni ty has arr ived. QA are look ing f o r
posit ive, forward th ink ing indiv iduals , who str ive a n d dr ive to g rasp
technology andmove it forward.

Part of Skillsgroup, QA Training Limi ted are the UK’sforemost IT technical
training company a n d a rap id ly expanding force in the international
training market. Due to this rap id growth and eve r emerging n e w tech‑
nology, QA are now looking to recruit W i n 32 Lecturers / Consultants, to
work from various locations in the South East and SouthWest 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 wi l l need a minimum of two
yearsWIN32 programming experience, ideal ly under Windows NT, plus
2 years development exper ience us ing C /C++ . Knowledge of mul t i ‑
threaded programming and cl ient /server des ign a n d implementat ion
would also be an advantage.

exper ience in the fol lowing s k i l l areas: Windows NT, C /C++ , Java,
OOAnalysis & Design, ActiveX andATL.

To apply please cal l Myr iad Computer Services Limi ted 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 M i d l ands B91 3RT. Fax us on 0121-704 7700 or emai l

kaw@myriad.co.uk
A l te rna t i ve ly c a l l QA Tr a i n i n g d i rec t on o u r 24 h o u r
answerphone on 01285 656889 for an in fo rma t ion pack.
For further details about QA Training visit our website on
www.qatraining.com.

: | Training Please quote reference SLK/1204/EXE



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 M a r k P a r k e r 0171 970 4836 F a x : 0171 970 4895 E m a i l :

RedBox
A young, dynamic
company, RedBox

Technologies is blazing a
trail in the exciting new

world of active
networks. The primary
enabler behind many of

tomorrow's business
applications, active

networks comprise
advanced

communications software
supporting sophisticated

network aware
applications such as

those associated with the
manipulation and

distribution of multi‑
media, integration of

voice and data networks

C A R E E R S  &  C O N T R A C T S
E X E 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 .
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A D V A N C E D  S O F T W A R E
E N G I N E E R I N G
‘West London & Reading

C A T W A L K™ developed by
RedBox Technologies isaworld
leading, innovative high performance
software platform that implements
active networks by bringing
application level intelligence into the
Internet and corporate networks.
CATWALK enables application
developers, network operators, ISPs
and equipment vendors to efficiently
build and deploy n e x t generation
network applications and services.

Founded early in 1996, RedBox
Technologies is already firmly
established with approximately 50
employees located at offices in
California, Geneva and the UK. The
company’s growth has led to

additional opportunities to develop
CATWALK further and to build and
support bespoke c u s t o m e r
applications using the platform.

Specifically, we have openings for the
following roles:

M@Software Engineers ‑
_(atall levels)

‘So f twa re Consultants
(at all levels)
‘M QA/Build Engineers

crosman tacecast
‘@ Graduates
Although our requirements are
primarily for experience in C++,
COM and NT, we would also like to

£18-50k plus share options

talk with you if you have substantive
project experience in Java, UNIX,
CORBA and/or OpenVMS and are
ready for a new challenge. (Though by
no means essential, if this has been
gained in a multi-media environment
this would be particularly relevant).

Successful applicants will be working
alongside some of the industry's m o s t
talented software professionals on
leading edge Internet and other
advanced networking projects in an
environment that positively
encourages ideas and where your
skills will remain absolutely r a z o r
sharp. The opportunities to make a
significant contribution are probably
without equal anywhere in the UK.and digital television.

www.redbox.net
RichardWheeler Associates
HR & M A N A G E M E N T CONSULTANCY
130 High Street, Hungerford, BerkshireRG17 ODL.
Telephone: (01488) 684944 Fax: (01488) 685233
Web site: http://www.rwaconsultants.com Email: info.rwa@pop3.hiway.co.uk

Interested? Then don’t get left
behind! Apply now bysending a
full, current CVto our retained
Consultants, Richard Wheeler

Associates. Ref. EX/RBI

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..?

S O L U T I O N S

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 aprogrammer 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 beworking in asmall 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,closeto the hillsand dales of the
Peak District National Park and definitely nowhere near the M3 & M4!

Microsoft Windows Operating Systems and MFC
InternetApplications
Data Communications/ Messaging/ Email
Unix Systems Programming and X-Windows
Palmtop Computing

Teleca is a growing software house building windows, internet and
device-oriented applications, often working to very demanding
deadlines. We need enthusiastic, hard-working software developers
who want to succeed in a varied, technically demanding
environment. In return we offer a friendly working environment, real
opportunities to develop your personal and technical skills and
sensible salaries.
If you have a good honours degree, a sociable disposition and a
commitment to high professional standards, send your CV to:

634 Wilmslow Road, Didsbury, Manchester M20 30X
Tel: 0161 448 2885 Fax: 0161 448 2886IELECA E-mail: jobs@teleca.com http:/Iwww.teleca.com

Regional Offices in Winchester and Los Angeles

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.
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Freebie of the month
Romerall the fun you had last year, bopping around to those oh‑

so-funky Intel Pentium II adverts? Now you can relive it all with the
Intel Pentium I! Bunny Person Doll. Painstakingly mass-produced in
lurid green, lurid pink, lurid blue, and sensible
dayglo yellow, each doll is a true workoft a t .
Sorry. Art. From the realistic genuine nylon
boots to the fabulous rayon gloves ‐ not to
mention that l itt le polyurethane bit for the
v i s o r‐ this is a doll for all the family. Kids
can play with it, and adults can beat the
shit out of it when their PC crashes.
Available in a variety of sizes from ‘look
ma, that's cute’ to ‘hmm... wonder what's
under that life-sized suit!’, but not from
us.We've only got the one. Thank God.

Nappyware
By now, Ctrl-Break expects (no pun intended)
that the first birth live on the Internet will have
taken place. How did we experience it? We all
gathered together nervously around the com ‑
puter, fired up the browser and connected to
http:|/|www.ahn.com|livebirth|index.htm.

Itwas atough choice: between the world cup live onTV and the first birth
live in a browser near you. Last March,Verity Stob told us everything about
filing for divorce online. Now, the America’s Health Network offers us a
c h a n c eto participate in a happier real-lifeevent. Firstwe had RealAudio,then
RealPlayer,and now should it becalled RealBirth or RealLife?...

Resisting all jokes about downloadable components, Ctrl-Break offers
i ts congratulations and suggests an appropriate name for the child:
Thomas Charles Peter or alternatively Irene Paula.

And finally...
Ny l a s t- evidence that computer games do cause

violent behaviour.We received an interesting
press release from the British Army recently. Here
are some extracts...

‘..."The Army's ‘First Contact’ CD is an
opportunity to promote the Army to a youthful
games playing public, a section of the
community we have not addressed before”,
explained Dr Reid [Dr John Reid, the armed
forces minister - Ed.]...

As befits anewcomer to the Army, the CD
starts with four basic training challenges
involving weapon assembly, map reading, first
aid, and rank recognition. Players can then move on
to a survival game; a challenge involving the provision
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CTRL-BREAK |

1999 and all that
peerJan 1,2000, a 747 flying high over the Atlantic...

‘Ladies and gentlemen, this is your captain speaking. It's currently
five seconds past Midnight GMT, so may | be the first to welcome you to
the new millennium. In case you were wondering, that noise you all just
heard was our engines flaming out.We are currently without power and
dropping rapidly. My co-pilot and | have no control of the aircraft
because the fly-by-wire system has crashed, my flight computer thinks

it's 1980, and we can't contact the ground because the controller chip in
the radio doesn't work any more.The First Class in-flight entertainment
system has broken down right in the middle of /ndependence Day II: The
PowerBook Strikes Back, and there's a woman trapped in the toilets
because the tamper-proof locking system thinks it’s been tampered
with. If there is anyone among the passengers who happens to
specialise in embedded development using Eiffel, can he please come
upto the cockpit. Thank you.’

Blast from the past
.EXE News, November 1991
‘...Microsoft also gave a sneak preview ofWindows
NT (a 32-bit version ofWindows running on a 486
machine with 16 MB of memory).’

Well, this is the same company that told us ‘of
course Windows 4.0 will run in 4 MBI’. Probably had its
fingers crossed then too.

of relief to a hurricane ravaged island, before moving
through a platoon attack to command of an

armoured formation with attack helicopters and
artillery.

A l l of the games in the CD are based on
real Army training and operations and have
been made as challenging and exciting as
possible...

. : ' 'We have developed some very
impressive 3D simulations for the CD”, said

Brigadier Robert Gordon, the Army's Director
of Public Relations, “and we are sure that they

will prove very useful in the next generation of
computer based training programmes for our future

soldiers. It is certainly the way ahead.”...’
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C T R L - B R E A K ...The all new adventures o f Verity Stob

Bye bye Byte
A new o w n e r has closed veteran computer magazine Byte pending an ‘exc i t ing relaunch’.

In preparation for this, it has sacked a l l the magazine’seditorial s taff .

t’s been a busy month as ever. Grun ty i s a
dual Pentium II systemwhich I keep in our

kitchen. I ’m teaching myself to cook as
something to do while I write my novels and
these columns and plan NASA's space station

and debug Nigella’s touch type teach‑
i ng program, so poor old Grun ty has
to take the occasional h i t from tomato
paste on the SIMMs and OJ through
the cooling fan. Solast week I decided

it was time to fi t h im with some proper backup facilities.
Like all my kitchen hardware, Grun ty has an Ultra-SCSI card

(believe me, IDE is ALWAYSa false economy when you have fresh
cream-of-mushroom fly ing around the place) so I thought it would
just be a matter of unscrewing the case, slipping in a Terror Tw o 2
terabyte read/write 84x CD-ROM, reboot Windows 98and o f f I go.
Wrong. After three attempts, it was 2 am and all I had was one very
grumpy Grunty, refusing to recognise his own boot drive.

Time to call in an expert. I phoned Jim Sparkin of Sparkin
Boards. (Long-time readers w i l l remember that J im helped me
implement my special keyboard, w i th the key grouping that made it
possible for me to enter with one keypress the ‘qqmz’ consonants
that began most of the syllables of the ppl ln language on the planet
fffflq -‐ invaluable while I was wr i t i ng Gravity is a strange namefor
Heck, price $8.95 in a l l good bookshops.)

J im wasn’t as quick to answer as usual, but, after all, it was 2.43
in the morning, so I thought nothing of i t .

‘What do you want , Gramps?’
‘ H i J im, it’s me. How are ya doing? I just needed a b i t of your

expertise ‐ maybe you could drive over here and...’
‘Ha-ha, Gramps. You haven’t heard, have you?’
‘Please don’t call me “Gramps”, Jim. You know I don’t l ike i t .

What haven't I heard?’
‘They’ve fired you. They’ve sold the magazine and sacked the

whole darn toot ing lot of you, Gramps. So I need never drive 450
miles in the middle of the night to replace a video adapter card
again. Yes siree!’

After that I tr ied to install a copy of Linux that I had knocking
about the place, but it didn’t help so I gave up, used B igFred to finish
my novel and went to bed at 2.58.

S c a n n i n g  t i m e
I promised last month that I wouldbew r i t i n g about the very exciting
3D scanners that have started appearing. So I called up John
McScanno from McScanno Scanners and asked what was the very
best model in their range.

John recommendedthe MsScanno4009 with UV orientation sensing
and the real time 3D-analysis module.I said fine, that sounded like just
the ticket, when could he deliver one. He said he could arrange to have
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one flown over that very afternoon,and he would send a technician too,
to help install it onto my network. I said that was great. He said, good,
and what was the expiry date on my credit card. I said what. He said, he
was afraid that if Iwanted the goods this afternoon it would have to be
a credit card order for them to be able to process i t , the sum involved
was $15,095 plus Californian sales tax. I saidhe didn’t understand, I was
a world famous columnist lookingto acquire some reviewhardware.He
asked what magazine the review would be appearing in. I told him. He
said that if I didn’t mindhe thought that he would not waste a n y more
of my valuable reviewing time. And hungup.

I ’m afraid the MsScanno 4009 wi l l not be getting one of my covet‑
ed Dandelion awards.

Troubles w i t h Jodie
Robert,my elder son, has been u s i n gJodie the PowerMac for the past
few days. Jodie is quite old now, but is st i l l perfectly fine for doing
word processing and that k i n d of th ing. Anyway, Robert came down
from his room and said, ‘Dad, I havea b i t of an IT problem.’

Me: ‘I ’m not surprised, Robert, I have been doing some reconfig‑
ur ing of the house network.’

Robert: ‘What kind of reconfiguring?’
Me: ‘Well, I am try ing to exploit our under-used resources better.’
Robert: ‘You’ve sold her, haven’t you?’
Me: ‘Got $87. There’s Er ic the Amstrad 1512 in the basement. You

can use him, al though I th ink you w i l l need to wedge some Blu-Tack
under the on/off switch.’

Robert: ‘You might at least have let me copy my stuff o f f Jodie
before you let her go.’

Me: ‘You might have least have got a job sometime in the last ten
years instead of moochingabout the house playing wi th the comput‑
er stuff, and then maybe we wouldn’t be in this mess. The mortgage
alone is 10k.’

Robert: ‘Have it your way. I ’ l l go. Now that M o m has left you w i l l
be all on your own.’

Me: ‘Fine. A l l the stupid bitch ever did
was sit around pr in t ing out l is t ings of
her f reak ing touch typ ing program.
Does she realise that paper costs 76¢ a
sheet?’

Wrapup
That about wraps up the v e r y last Tant rum Towers column. I f this last
bit looqqmzs a bit odd, it is because I am typing it on a 1983 Osbourne
2 laptop w i t h mypplln qqmzeyboard which I have not managed to sel l ,

) use m z . D o n

x booqqmzs, and u h - o h , x. Jt ir
a quicqqmz s o n g u l d n

Daisy, Day, gi
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HASP Protects
Your

Software
Your software is your baby - and you wan t to look

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

it right through to the momen t it was ready for

market. Now protect it. 50% of business software

is stolen; $11 billion of developers’ income is lost

to piracy." Is your software a statistic?

All over the wo r l d , more developers are protecting

against piracy. They're protect ing more products,

onmoreplatforms, with more security - and selling

more asa result. And more of these developers

Rated #1 in industry tests are protecting with HASP.

Unequalled security
Unparalleled fl e x i b i l i t y To see why 25,000 developers worldwide

Genuine ease-of-use and 4 protect w i t h Aladdin, call and order y o u r
transparency ae 7
; i - w¥Y f HASP Developer’s K i t n o w !Supported under Windows 9 5 , 9 8 and a ar
NT,Mac ,OS/2, NEC, UN I X ,and LANs SS x
ISO 9002 quality and reliability FE iS) 4,
N ew - USBHasp! a

w w w . a k s . c o m
UK Aladdin Knowledge Systems UKLtd. + 4 4 175

North America Aladdin Knowledge Systems Inc. 800 2
Int'lOffice Aladdin Knowledge SystemsLtd. ~972

Germany Aladin Knowledge SystemsGmbh&Co. KE
Japan Aladdin Japan Co., Ltd. +81 42 7} ‘ : T’ , :
France Aladdin France SA +33 | 41-47-70-5 2: he Pro ess ional ’s C hoice
Benelux Aladdin Software Security Benelux B.v. 4 246 4 5 - 1 9 8 s a l e s ! yf =
Russia Aladdin Software Security R.D. Ltd. 23-0588 +7 095 928-6781, E addir

Australia le China (Beijng) Fetian 010 62 (Hong Kong) H a s t i n g s 02 484629 (Shenzhen Czech A 6 mEgypt Z e n e i e i n 02 3604632 mFinland 10-Sytems

Greece India 2148 Italy D a t a 02 Korea Oa 4 8 4 4 8 1 m Mexico 5 m O61 Portugal Futumatica 01 4 1 1 6 2 6 9 @ RomaniaR
Singapore TR06 88mSouth Africa DLeRo u x 011 8864704 mSpain PCH 4493193 mSweden Kordab 4 Switzertand 61 7169222 mTaiwan Teco 025559676 mTurkey M i k r o b e 4670635 mYugosiavie
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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 into the hardware. ASICs and microprocessors
running proprietary algorithms provide real protection. Acomprehensive range of
drivers and our software protection utility DESlock, work to bring the highest

level of security with the min imum of effort.

Call today for product information, demonstration units and technical advice.

Don’t j u s t Dongle i t ‐DESkey it

PC MAC PCCard UNIX etc

1CS
MacOS

Designed for ’ M M A Member 0

FASTPC
Mic rosoft CARD Promoting the legalWindows95 use of software

D|DESkey
Data EncryptionSystems LimitedSilver Street House, Silver Street, Taunton, Somerset TA13DL

Telephone01823352357 Fax01823352358 BBS01823352259 E:mailsales@des.co.uk wuw.des.co.uk
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