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Templates in excess
ES decadeor

so, a fashion in
programming comes

alongand announces
itself the successor to
previously discredited
paradigms. Again we
believe that from now

}, on software will be
more reliable,
cheaper to build,and
morefun to make. (No
one believes it will be

smaller or faster.) In the
70s it was Structured
Programming, in the 80s Object‑
Oriented Programming,and as
weapproach the end of the 90s,
Generic Programming.
Inevitably,conflictsoccur with
the discipline of software
engineering,which has learnt to
beconservative the hardway.

Parameterisedclasses and
functions (templates)are very
usefulbeasts. A function sar can
bewritten that will square
anything that defines the
multiplicationoperator ‑
complex numbers,matrices,
whatever. The standard
container classes like l i s t <>
are templates ‐ one doesn’t have
to rewrite them for every new
type. This was a genuine pain in
plainold C++. And the standard
l ibrary implements strings and
iostreamsas templates - they are
parameterisedby a ‘character
traits’ object. This means that
the same class definition can
generate Ascii strings, Unicode
strings, and MartianTribyte
strings, if necessary. But it does
not make sense to do everything
usingtemplates, simply because
it is elegant and fashionable.
There is sometimesa price to
pay in performance, readability,
and the detailed control
implementors haveover their
applications ‐ and these are good

: solidsoftwareengineering
virtues that outrank language
paradigms.
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Some experimentation (us ing
MSVC6.0) illustrates the
problem. The test program was
about 200 lines,each wr i t ing out
10variables to c o u t , which I
recompiledus ing standard and
classic iostreams. What is most
str ik ing is the compilation
speed: it took 12seconds using
the standard l ibrary versus 3for
the classic implementation.
Twelve seconds is a lot of time;
one can cram a whole, highly
i r r i ta t ingcommercial into that
kindof break. Executablesize
was 115KB for standard and 70
KB for classic. Your mileage may
vary, but the overall picture is of
slower builds and larger
executables when using the new
iostreams library. Weare told

space ‐ Ed.And asfor the useful
m a p < s t r i n g , s t r i n g > , I leave i t
to your imagination.The name
is so long that one gets dozens of
compiler warnings about the
internal name beingtruncated.
While there are indeed
applications that needthe kind
of flexibility offered by
s t d : : s t r i n g (usually programs
that use bothAscii and Unicode),
it seems unfair to burden
application implementors with
the general machinery. The
general templates can always be
available.

The standard algorithms can
bevery useful. If I have a vector
of integers, then
s o r t ( v . b e g i n ( ) , v . e n d ( ) )
wi l l sort it. Because the

Stroustrup tells usthat using explicit
loops is ‘tedious and error-prone’.

that executable size is not as
important as it used to be, but
these days the fastest growing
class of programmable devices
consists of handhelds, cell
phones, smart refrigerators,
Bluetooth-enabledespresso
machines,etc in which memory
wil l remain at a premiumfor the
next few years. I did not mention
speed of execution in this
example mostly because the
speed of I /O is dominated by
slow operations likedisk access.
Another sin encouraged by
usingtemplates in this case is
wholesale inl ining, which makes
it hard to fine-tune crucial
operations without the infamous
(and usually unnecessary) C++
code bloat.

The implementationof the
standard st r ing class is highly
ingenious, but not pretty for
those debuggingthe application.
They are faced with compiler
anddebugger messagesusing
the fully expanded name /cutfor

comparison is inlined, this
generic algorithm wil l befaster
than the old-fashion g s o r t , as
well as beingeasier to use,
especially if this was a vector of
a user-defined type. The
cleverness, however,does get a
little overwhelming:
c o p y _ i f ( v . b e g i n ( ) , v . e n d ( ) ,

o s t r e a m _ i t e r a t o r < i n t >
( c o u t ) , b i n d 2 n d (

g r e a t e r < i n t > ( ) , 7 ) ) ;
(To be pedantic, each name
shouldalso bequalified wi th
s t d : : . )This example from
Stroustrup (The C++
ProgrammingLanguage,3rd
Edi t ion, p530) can be more
conventionally expressed in a
form that makes it obvious that
a l l the integers are going to r u n
together on the output:
v e c t o r < i n t > : : i t e r a t o r l i ;
f o r ( l i = v . b e g i n ( ) ;

l i ! = v . e n d ( ) ; + + 1 i )

i f  ( * 1 l i  >  7 )  c o u t < <  * 1 l i ;
Stroustrup tells us that using
explicit loops is ‘tedious and

SOAPFLAKES |

error-prone’, but I cannot see
any advantages in using the first
version. Obviously, one can get
usedto this notation;humans
are very adaptableand as
professionals we have to learn
the new lingo. But it is certainly
not less tedious, and is arguably
much less readableandflexible.
Also, it can constrain design
decisions. Forexample, given
that we havea list o f Shape *
pointers,we can tell them al l to
draw themselves with either:
f o r _ e a c h ( l s . b e g i n ( ) ,

l s . e n d ( ) , b i n d 2 n d (

m e m _ f u n ( & S h a p e : : d r a w ) ,

c a n v a s )) ;

or:
S h a p e L i s t : : i t e r a t o r l i ;
f o r ( l i = l s . b e g i n ( ) ;

l i ! = l s . e n d ( ) ; + + 1 i )

( * 1 i ) - > d r a w ( c a n v a s ) ;

If Iwanted to modify this so
that I only draw shapes
matching some criteria (and
specifically didn’t want to put
that behaviour into the shapes
themselves), then I would just
have to add an if statement to
the latter. The first version
would get very hairy indeed.

C++ isa marvellous
language, found in everything
from cell phones to continental
switching networks. It supports
all three of the modern
programmingparadigms, and
no doubt wi l l support the next.
Just as English ranges from the
Teletubbies to Microsoft COM
documentation, one has
freedom to pick an appropriate
idiom, suitable for the needs of
newbies or members of the C++
Standards Committee. Al l that
is required is recognit ion of
this fact, and less manic
indulgence in new styles that
drive out the good together wi th
the bad. Otherwise, the newbies
wil l abandon the camel because
they were never shown how to
make it a horse. Java, which
makes a virtue out of i ts
l imi ta t ions, w i l l be happy to
give them a home. |

SteveDonovan
CSIR Min ing Technology
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The Business of e-Commerce
From Corporate Strategy to Technology
Paul Ma

This book xplores the types ofbusiness that
c o m p a n i e s can conduct over the We b , and
explains how decision-makers can m a x i m i s e

the o p p o r t u n i t i e s o f ecommerce.

£24.95 Paperback 0521 77698 8
300pp 2000
Breakthroughs in Application Development, 1

e-Enterprise
Business Models, Architecture and Components
Faisal Hoque

Enterprise provides a business v i s i o n and a
hnological method for building an agile.

components. For CIOs, CEOs, and
technologists alike.

£24.95 Paperback
300pp 2000
Breakthroughs in Application Development, 2

0521 77487X

Hardcore JFC
Conquering the S w i n g Architecture
Mitch Goldstein

A guide t o the f u n c t i o n a l i t y and practical use
of the Java Foundations Classes (JFC). This
book presents intermediate and advanced
techniques in exploiting the power and
fl e x i b i l i t y o f JFC and the ‘Swing’ component
set

£24.95 Paperback 0521 66489 6
400pp 2000
Advances in Object Technology, 23

The Elements of Java Style
Scott A m b l e r, A l lan Vermeulen,
Greg Bumgardn: j o n Metz ,
Trevor M i s f e l d t ,Jim Shur
and Patrick Thompson

Scott Ambler and a t e a m of Rogue Wave
developers explains n o t just what y o u can do
with Java s y n t a x , but what y o u ought t o do.
Rules are illustrated wi th examples of correct
and i n c o r r e c t usage.

£14.95 Paperback 0521 777682
1s0pp 2000
SIGS Reference Library, 15

MoreJava Gems
Dwight Deugo

This book presents the best articles and
columns published in Java Report between
1997 and 1999. Discusses practical Java topics
and ‘Real’ applications that are n o t r e a d i l y
available in any single book.

£22.95 Paperback 0521
450pp 2000
SIGS Reference L i b r a r y, 16

is;CAMBRI
U N I V E R S I T Y

r o n i c a l l y - b a s e d enterprise u s i n g reusable

SIGS books now published in co-operation with Cambridge University Press

D G E
P R E S S

BUILDING
APPLICATION

SERVERS
Rick Leander

&JOOF

Distributed Object Architectures with
CORBA

Henry Balen
This book is a guide to arch i tec t ing software
c o m p r i s i n g distributed components. While it
is based on CORBA, the principles also apply
to architecture built w i th other technology,
(e.g. DCOM) .

£24.95 Paperback 0.521 654181
352pp 2000
Managing Object Technology, 21

BuildingApplication Servers
Richard Leander

Building Application Servers is a practical guide
to application server technology, explaining
the t h e o r y o f network c o m p u t i n g and
providing techniques for producing business
solutions

0521 778492£22.95 Paperback
400pp 2000
Advances in Object Technology, 24

h Builc
I

(H i res

More C++ Gems
Robert Mart in

More C++ Gems picks up w h e r e C++ Gems left
o f f , present ing tips, tricks, proven s t r a t e g i e s ,
easy- to- fo l low techniques, and usable source
code. This book c o n t a i n s the v e r y best f r o m
the most renowned experts in the field.

Paperback 78618 5
2000

SIGS Reference Library, 17

0521

More Process Patterns
Delivering Large-Scale S y s t e m s Using Object
Technology
Scott W. Ambler

Scott Ambler presents pat terns c o v e r i n g the
Deliver and the Maintain and Support phases
of large-scale s y s t e m development. Each
pattern is based upon proven, real-world
techniques
£24.95 Hardback
313pp 1 9 9
Managing Object Technology, 19

0521 65262 6

Tried andTrue Object Development
Indust ry -Proven Approaches with UML
A r i Jaaksi, Juha-Markus Aal to , Ar i Aa l to ,
Kimmo Vat té and Derek Coleman

Writ ten by four experienced Nokia
Telecommunications software developers, this
i s a practical book c o n c e n t r a t i n g o n the most
impo r t an t i s s u e s i n real-life software
development

£24.95 Paperback 0.521 645301
343pp 1999
Managing Object Technology, 16



VisualCafé 4 ‐ the latest Java by adaption
VisualCafé4fullys u p p o r t sthe new
Java 2 platform standards from
Sun, including multi-server EJBs,
Java ServerPages, servlets, and
multi-tier distributed debugging.
Available in three Editions, the
releaseof the EnterpriseEditionwill
follow that of the Standard and
Expert Editions.

The Expert Edition supports the
Java 2Standard Edition (J2SE) plat‑
form (including JavaBeans, JFC/
Swing, JDBC, RMI, customisers,
JARs, and JNI). It allows you to
quickly configure your environment
to edit, compile, and debug for Java
2or JDK 1.1. (The newi n t e r f a c ewill
let you drop in JDK 1.3beta, to sup‑
port the latest Java.) There is auto‑
matic conversion of Swing 1.0.3
projects to Swing 1.1.

In terms of compilers, as well
asa high-performance Java 2com‑
piler, the Lightning JIT 4 compiler
is opt imised for the Java 2VM
(including an improved garbage
collector and a new pers is tence
cache). There is also native Java
2compilation for the x86 platform,

which supports the use of dynam‑
ically loaded classes.

The visual debugger has full
e x p r e s s i o n evaluation capabilities,
conditional breakpoints, and sup‑
port for incremental debugging.
JDBC-based components and Wiz‑
ards support database app devel‑
opment and connectivity to the
major database v e n d o r s .The Expert
Edition includes a 100% Pure Java
relational database from PointBase.

Wizard-driven deployment
includes support for CAB, zip,
JAR, and signed applets. An open
SCC API provides integration with
PVCS, SourceSafe, Starbase,and
ClearCase among others. Built-in
SCM support lets you view current
status information including file
owner, version number, filename,
and location.

Moving on to the Enterprise
Edition,the new Sun Java 2 Enter‑
pr ise Edition (J2EE) p la t form is
supported. Advanced JSP capa‑
bilities includea drag and drop
WYSYWIG environment and a
visual JSP source editor with syn‑

Beyond HTML with JViews
ILOG JViews Component Sui te == ‐ p ]
buildson the company's ILOG JViews
2.0. It's delivered as a set of compo‑
nents: pre-bui l t JavaBeans, class
libraries, and editor applications,
together with a full API. It enables
you to construct platform-indepen‑
dent, fully-interactive GUIs(ILOG
claims that the suite can cut development time by one third for web‑
based applications). Being 100% Pure Java, it runs on any Java plat‑
form and any browser that supports J D K 1.1. It has been designed to
c o m p l e m e n tthe lower-levelGUI components found in SwingandAWT.

Features of the suite addit ional to JViews include: a Business
Graphics Objects packageallowingthe point and cl ick connection of
graphicsto application data; an enhanced graph layout package for
visualisation of work flows, processflows, or management displays;
a Gantt Chart modulefor viewing resource-and task-oriented sched‑
ules in aWeb-based display; a MapManager wi th an interfaceto Ora‑
cle's Spatialdatabase extension,which enablescustom screenobjects
to sit over map data; and finally, 30pre-built JavaBeans.

Delivering the Business Graphics Objects package, which cre‑
ates JavaBeans from graphic objects, to the end-users provides a
means for them to customise their ILOG J Views-based interface.

A development licence costs £3,900.
w www.ilog.com
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tax highlighting, checking, and
suggestions for Java, HTML, and
XML. The remote debugging of
JSPs, in their deployed e n v i r o n ‑

ments , helps provide real world
test conditions.

The system includes integration
with the BEA WebLogic Applica‑
tion Server, IONA's Orbix middle‑
ware, Oracle 8/, and PointBase
Mobile Edition (which provides a
100% PureJava database that sup‑
ports SQL-92/99, JDBC, and XML).
EJB support for IBMWebSphere
and Oracle Application Server is
available through Tendril Struc‑
tureBuilder, which is integrated with
VisualCafé.

System requirements for the
Expert Edition includeWindows 9x
or NT, 128MB of RAM (recommend‑
ed), and 375 MB of hard disk space.

VisualCafé 4 Standard Edition
and VisualCafé Expert Edition are
available immediately at $99 and
$799 respectively.The Enterprise
Edition will beavailable this quar‑
ter for $2,799.
w www.visualcafe.com

SNiFF+ 3.2
Greater efficiency at addressing
large code bases is the key feature
of SNiFF+ version 3.2, the source
codeengineering tool fromTakeFive:
multi-language code navigation,
analysis, and management is avail‑
ableto projects involving millions of
lines of code. The development
behind this is ‘Rapid Reference’
technology, which speeds up sym‑
bol queries suchas ‘method referred
by’. For Java users, SNiFF+d 3.2
incorporates aRAD-style platform‑
independent GUI builder.

Forsearching and changing text
strings in source code, the Power‑
Change Tool enables you to review
and change variables, methods, or
objects based on context.

SNiFF+ 3.2 is available for Win‑
dows 9x and NT, Solaris, HP-UX,
Linux, SGI Irix,and AIX. For C/C++
only, TakeFive has also released the
SNiFF+ Penguin IDEfor Linux.
w www.takefive.com

NEWs|

Sun is withdrawing its proposal to
formallystandardise the Java 2
platform, Standard Edition (J2SE)
from the standards body ECMA.The
reason is to ‘protect the integrity of
the Java t e c h n o l o g yand the invest‑
ment made in it by the worldwide
community’.
Java.sun.com|pr/ 1999/12]
pr991207-08.html

Sun and Inprise have released a
Linux v e r s i o n of theJ a v a2 platform,
J2SE, based on the work by the
Blackdown group. Earlier this year,
Inpriseannounced a free download
of the beta JBuilder JIT compiler
for Linux. Sun is licensing the JIT
from I n p r i s et oc o m p l e t etheJ a v a2
SDK for running Java on Linux.
developer.java.sun.com

Version 3.2 of the Progress App‑
t i v i t y application server and
development environment features
enhanced page caching, database
connect ion pooling, and page
merging features for better per‑
formance. Server prices start
from $10,000.
www.progress.com

XMeta l 1.2 is a free upgrade for
SoftQuad's XML authoring system.
Itincludes improved table handling,
CSS rendering,and spell checking.
For developers, it tracks a broader
rangeof user events through script‑
ing, and you can automate the cre‑
ation and use of entities through
scripts.
www.softquad.com

Tao's J-Engine, the JavaTechnol‑
ogy Edition, has been ported to the
QNX 4 RTOS. It wil l run Tao's
implementation of PersonalJava
and EmbeddedJava. Including all
the class librariesandAWT to sup‑
p o r t Java 1.1.6, the footpr in t is
under 2 MB.
www.tao-group.com/2/tao/
product|java.htm/
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e-TEST suite 4.0 tests large scale
w e b applications. As well as the
ServerStats and e-Reporter utili‑
ties, it is extensible through a pro‑
gramming interfaceand from Visual
S c r i p t s .The suite starts with e ‑
Tester, which costs £4,596.
www.scl.com

Mabry's Tree/X component pro ‑
vides check boxes, radio buttons,
different images for open/closed
nodes (selectable on a per-node
basis), as well as other ‘standard’
tree features, such as sorting. It is
an Act iveX container itself ‑
ActiveX c o m p o n e n t scan b eplaced
in any nodeoft h e tree. It costs $129.
www.mabry.com

VideoSoft's VSFlexGrid Pro7.0is
for building front-ends for database
apps running on Windows or the
Web. V7.0 includes a Light version
(eliminating the need to distribute
ADO DLLs),support for standalone
printing, and ‘frozen’ rows and
columns that remain visible during
s c r o l l i n g .The RRP i s£215.
www.contemporary.co.uk

CodeWarr ior Professional for
Windows is Metrowerks’s develop‑
ment system for C/C++ and Java
on W i n d o w s9x and NT platforms.
It includes compiler optimisations
for AMD 3DNow! extensions and
MMxX extensions on P e n t i u m s .The
customisable IDE features proce‑
dural and C++ class browsers,
remote debugging, and ANSI-com‑
pliant Cand C++ compilers.
www.metrowerks.com

viewONE 1.1 is a Java applet to
extend browsers so that you can
view, zoom,pan, rotate, and print
imagefiles with ease. It works with
Java 1.1.5+. Available as a Java ‑
Bean, there is acomprehensive
API for Java d e v e l o p e r s ,a swell a s
JavaScript and HTML interfaces.
www.daeja.com|pub/viewone/

HomeSite’s collapsible XML
WYSIWYN (what you see is what
you need) is the interface model fol‑
lowed by HomeSite, Allaire’sHTML
editing tool that has been upgraded
to version 4.5. Aimed at profession‑
al Web developers, who are main‑
taining as well as developing sites,
this release includes some support
for XML, amoreflexible project man‑
agement system, and a scriptable
site deployment system, together
with UIproductivity enhancements.

The UI enhancements comprise
a n u m b e rof features. Aswellasauto
completion for user-definedstrings,
and split-window editing to see tops
and bottoms of the same file, there
is a Universal File Resource Paneto
manage local and remotefiles.This
version helps improve page read‑
ability by supporting the collapsing
o fs e c t i o n so ftext i nthe main editing
window. Finally, function arguments
for ColdFusionareautomatically pro‑
vided as dropdown menu items.

In terms of web technologies
and tools, v4.5 will let you open, edit,

and save XML and XSLfiles. The
CodeSweeper tool, which enables
y o uto verify and format your HTML,
is included ( th is also supports
HTML Tidy, an independent Open
Source HTML verifier and format‑
ter). And note that the Allaire CSS
editor has been replacedwith a Lite
version of theTopStyle CSS editor.
An image map editor is now inte‑
grated with HomeSite.

Sa oo
B A U D A R A M | e b e i e l m t m i e n i e n t

The concept of virtual project
folders, for handling files and
resources, has been introduced to
help with the management of mul‑
tiple development projects. Forver‑
sioning control, you can also map
projects to a source control project
folder. An auto-inclusion facility

Extending the web to PDAs
There y o u are, developing s o m e great Internet site, problem is y o u
want people on the move to be able to a c c e s s i t . They can always go
to a cybercafe nearby,bu t that ’s not ideal. Another possibil i ty is to
make it accessible f rom palmtops and eventually WAP-equipped
mobile phones. Enter AvantGo. Felix Lin, i ts CEO, d e fi n e sthecom ‑
pany’s products as ‘extending the reach of the network far beyond
the desktop’.There are three main pieces in the equation: the Avant‑
Go Enterprise 3 server, M A L (Mobi le Appl icat ion Link) - a connec‑
t i v i t y - and device-agnostic Open Source communication layer for
synchronising palmtops, and the AvantGo browser.

When you synchronise your palmtop d i r e c t l yto your desktop, or
through a mobi le link, MAL gets al l the updated pages for the URLs
you've registered on the AvantGo server. Formscan befilled in when
disconnected; they wi l l be transferred back to the web server the
next time y o u synchronise.

The AvantGo server acts as a gateway between the back-end
Web serversand the palmtop devices. It c a n deliver standard H T M L
P a g e s and also adapted c o n t e n t .The server also offers central man ‑
agement functions (for configuring and insta l l ing software on the
dev ices connect ing to i t ) , securi ty and authenticat ion ( S S L &
H T T P S ) , an interface to any data, server based sync-ing, and real‑
t i m e wireless access. The browser is an extensible HTML browser
wi th support for JavaScript and Portable On DevicesServices (o r
P O D S ) .The pricing of the server is per named user. A general gate‑
way service and all the clients (current ly for PalmOS and WinCE,
soon for EPOC and WAP) are freely available.
w www.avantgo.org w www.mobilelink.org

enables you to setup the automatic
inclusion of files within projects.

To address website deployment
i s s u e s , including where multiple
servers are involved, the scriptable
site deployment system is designed
to simplify the process. First of all,
there is a Site DeploymentWizard,
which creates a deployment script
as it deploys a site. You can run this
script (JavaScript or VBScript) to
re-deploy the site or to deploy to
another server. The scripts can be
customised, for tasks such asarchiv‑
i n g deployed sites, and they can be
shared across a developmentteam.

HomeSite4.5 runs onWindows
9x and NT. The RRP is £75, while
upgrades from version 4.0 are £21.

If you purchased and registered
anew licensefor HomeSite4.0 after
August 1, 1999, and before the
release of HomeSite 4.5, you qual‑
ify to receive a free electronic
u p g r a d eto HomeSite 4.5.
w www.allaire.com|products/
homesite]

Visio’s shapes
Visio 2000 Professional Edition has
shipped and the Enterprise edition
should be available when you read
this. I m p r o v e m e n t sfor Profession‑
al include database reverse-engi‑
neering, UML reverse-engineering
from VisualStudio, advanced
dataflow diagramming, support for
directory services, improved web
mapping, and new shapes.

The EnterpriseEdition adds col‑
laborative database design (merg‑
ing database diagrams worked on
by several team members), UML
code generat ion (VB, VC++, and
Java programs from class dia‑
grams), UML report ing design
specs, integrated business rules
(extracting a conceptual level from
databases), transfers from one data‑
base to another, extended network
a u t o - d i s c o v e r yand reporting tools,
support for ActiveDirectory, NDS
and LDAP, and more new shapes.

The Professional Edition costs
£279 and the Enterprise £699.
w  w w w . v i s i o . c o m
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FARPSINT
TECHNOLOGIES INC

Tab Pro

Data Objects (ADO) 2.x using OLE DB
technology [still supports data binding ‑
to Data Access Objects (DAO) and
Remote Data Objects (RDO)}

> Implements apartment-model
threading

> Design time support for setting
pictures, plus metafile support

» Many colour properties default to
system colours

T a b ActiveX control provides
optimised intelligent scanning and
loading of child controls

a
Colle: Aun

in
ForPoint's
Input Pro3

makes it easy to create precise and
accurate d a t a - e n t r yscreens. Input Pro
provides eight custom controls that
display monetary values, integer and
floating-point values, date and time ‑
values, and text. All eight custom
Controls can link to your database or
work in standalone applications.

General Features:
> Support Year 2000 in your projects
> Create your own custom

appearance or choose from
predefinedstyles

> Provide full clipboard support for
memo and formatted edit controls

> Bind the Input Procontrols to
ActiveX Data Objects (ADO) 2.0
using OLE DBtechnology, Data
Access Objects (DAO) and Remote
Data Objects (RDO)

» Support for ATL (Apartment
Threaded Library)

wets m9 440455

> 6 4

List Pro

our included List Designer to increase
your productivity,

Custom Appearance
Properties:

"> Supports upto 2billion list items by
using the custom InsertRow
property

> Preventyour user from selecting
any rows byputtingthe listbox into
ReadOnly mode.The arrow keys
and mousewill quickly scroll
through the information,making it a
powerful database viewer

> Display data in single or multiple
columns

> Insert bitmapsor icons intoany
Columnsor rows.Assign different
pictures for boththe selectedand
unselectedstates

> Assign aspecific three-dimensional
effect for any row,odd rows,even
rows,all rows, spacing of rows,or
the text

> Includes over 200 properties for
customising the look and feel of the
control

> ActiveX control is digitally signed
for full internet and Intranet
development

f se r i e|
Spread3 *

2

FARPOINT

You and your team can quickly create
Powerful database front-ends, easily
manage the display and entry of up to
two billion items, print flexible reports,
perform complex calculations, read
and write files, sort data, or simply take
advantage of its unsurpassed cell-level
formatting. All of this is included in one
control. Unmatched power, flexibility,
and speed combine to make Spread
the perfect complement
application.

New in version 3.0:
> Bindthe spreadsheet to ActiveX Data

Objects (ADO) 2.0 using OLE DB
technology [still supports data binding
to DataAccess Objects (DAO) and
Remote Data Objects (RDO)]

> Import and export spreadsheet files
in Microsoft Excel 97 format (BIFF
8): 32-bit versions only

> Export spreadsheet files as HTML
( v e r s i o n 3.2 and greater) files:32‑
bit versions only

> Use the new Print Preview control to
see how your printed spreadsheet
will look

> Use one of 74 functions (includes
61 new ones) in your formulas

> Query the list of, retrieve
information about, or remove
custom functions

> Calculate the number of pages to
print based onthe current print
settings

> Fire events when the user changes text
while in edit mode, when the list drops
down in acombo box cell, when the
combo box closes, and when the user
selects another item or reselects the
same item in a combo box cell

200 > 209 > £150 WE £259

Order hot l ine
CONTEMPORARY 01392 262626

Email : sales@contemporary.co.uk

to any §



Let there bespeech-enabling
Developers can
bestow upon
their applications
the power of
being speech‑
enabled,

tesy of Dragon Systems and their
Dragon NaturallySpeaking Devel‑
oper Suite 4.0. Based on the Drag‑
on NaturallySpeakingsoftware, the
suite includesan SDK with ActiveX
controls, the DragonNaturalVoc tool
(avocabulary builder),development
runtimes, code examples, and doc‑
u m e n t a t i o n .The features enable your
application to includespeech-driven
data entry, command-and-control,
and form completion capabilities.

Through the useofActiveX con‑
trols, the SDK is available for Del‑
phi, VB, and VC++ developers.
NaturallySpeaking dialogs such as
New CommandWizard, Editor Com‑
mand Wizard, Voc Editor,and Mobile

cour‑

Training can be accessed. It sup‑
ports SAPI 4.0a. The components
include D g n E n g i n e C o n t r o l for
general training ( i n c l u d i n gtheNew
User Wizard, which initiates the Nat‑
urallySpeaking voice recognition
training), DgnVo iceCmdfor gener‑
al voice commands, and DgnMicBtn
to control a Microphone button
(which enables the user to turn the
microphoneon and off,and includes
ameter to show whether the micro‑
phone is picking up sound).

DragonNaturalVocTool 4.0is an
enhancedversion of the DragonNat‑
urallySpeaking Vocabulary Builder,
for the development of redistrib‑
utable custom v o c a b u l a r i e s .The tool
can analyse source text when build‑
i n g vocabularies,which should result
in better language models and
improved recognition performance.

Also in the suite is a develop‑
ment version of the Dragon Natu‑

How stressed are you?
Check up on the healthand performance of e-business applications
with SegueSoftware'sSilkMonitor. Sett ingsystem resourcethresh‑
olds for checking performance and scalability, i ts monitor ing func‑
tions work alongside Segue's load testing product, SilkPerformer.

Used with SilkPerformer, SilkMonitor 1.0 can measure the per ‑
formance of servers carry ingout millionsof simulated transactions
a day. Scalabil i ty can beevaluated by identifyingm e m o r y leaksand
runaway processes. Data collected by monitors can be viewed in
SilkPerformer's Performance Explorer.

Alarm conditions are provided to create system performance
thresholdsassociatedwith alerts or triggers.These alarms andtheir
actions, such as console messages and emails, can provide round‑
the-clock notification of the status and performance of a system.

Segue assert that a platform-independent core (Java) enables
SilkMonitor users to monitor varying platforms from one console.
Extensible agents can be instal led on any server wi th aJ V M and
they automatically register themselves and col lect performance
data. Eachagent can recordavariety of performance measurements
and SilkMonitor can display real-time graphs as data is collected.

Reportingcapabilities includesupport for Windows NT Performer
(11S, SQL Server, M T S ) , Solaris (vmstat , netstat,and mpstat), and
Network Data Collection.

Pr ic ing for SilkMonitor star ts at £4,500.
‘To besuccessful in today’s Interneteconomy,e-business systems

needto be ableto perform,scale,andoperate as expected,’ said Steve
Butler, CEO of Segue Software. ‘We've delivered SilkMonitor as a
complement to our other products so e-businesses can have a non‑
intrusivetool to gain valuable accessto the visibility and viability of
an Internet application before it goes live.’
w www.segue.com
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rallySpeaking Runtime (which is
based onthefeature set o fDragon
NaturallySpeaking Standard)
together with an Enhanced version.
There are also development tools
t ohelp i n t e g r a t ethe runtime setup
program intoyour own installations.
A scripting language supports the
use of macros.

Finally, the Dragon Systems
Developer Den is a website that
includesarticles, productupdates,
and technical notes.

To use the developer Suite you
will needto buy version 4.0 of Drag‑
on NaturallySpeaking Standard,
Preferred,or Professionaleditions,
for which pricing starts at £50. The
Developer Suite itself costs £30,
but the SDK can be freely down‑
loaded from the Web. System
requirements include 64 MB of
RAM, and 265 MB of disk space.
w developer.dragonsys.com

JaCC 2000
Makea note in your diary for the
Spring JaCC, taking placeatOxford
over 24and 25March - the C++ and
Java experts are already lined up.
On the Friday, James Coplien will
present thekeynote TeachingDesign.
For the C++ stream, ‘Guru of the
Week' HerbSutter will cover Excep‑
tionSafeC++ and DietmarKuehlwill
tackle OO Programming vsGeneric
Programming.For Java, Andy Long‑
shaw wil l be Creating Web-based
Systems with Java ServerPages.

On the Saturday, Herb Sutter
will be presenting the keynotePro‑
g r a m m i n g in the DistributedMil‑
Jennium and Leen Ammeraal will
be giving an An Introduction to
FunctionO b j e c t s .The Java stream
will feature Russel Winder's work‑
shop Using Patterns in Java. Sat‑
urday also sees a third stream:
Design and Development. Kevlin
Henney will cover A&D, an Alter‑
native Perspective, and Frank
Buschmann and James Coplien
wil l do Development with Patterns.
Further speakers and workshops
will be announced shortly.
w www.exe.co.uk w www.accu.org

News|

Raima Database Manager 5.0 is
Centura’s small-footprint, cross‑
platform embedded database,
which is targeted at Information
Appliances. V5.0 sees enhanced
cache synchronisation, improve‑
ments i nthe Lock M a n a g e rfor self‑
management, and the introduction
of re-entrancy on all platforms.
www.centurasoft.com

Raleigh Group's Visual Source‑
Format automatically reformats
C/C++ source code to suit a style
preference. Features include seven
predefinedC++ styles, the creation
of your own style, and the specifi‑
cation of over 30coding style traits.
A viewer letsyou view source in any
style,without saving it. It costs £209.
www.componentsource.com

Linkbot Pro5.0,Watchfire's web‑
site testing system, features inter‑
active 3D site mapping and
expanded scanning and mainte‑
nance functionality. It helps main‑
tain the reliability and integrity of
websites by testing, editing, and
repairing broken links, problemat‑
ic syntax, and performance i s s u e s

such as slow loading pages.
www.watchfire.com|products/

A flexible delivery ofc o n t e n tto web
servers is provided by MKS Web
Integrity2.5. Content updatescan
be made according to a publishing
schedule as well as immediately
uponapproval of the content.V2.5
also sees improved handling for
larger websites and the changes
travelling through anapproval cycle.
www.mks.com|products/wil

The Institution ofAnalystsand Pro‑
grammers is starting a scheme to
place Computer Studies students,
who areStudent Membersof the IAP,
in employment with more senior
members of the Institution during
their industrial placementyear.
www.iap.org.uk
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A new visual studio
A quiet revolution is under w a y. Publishing,which had remained virtually unchangedfor a

hundred years, is presently being shaken to i ts roots. Nobody seems to have noticed but Jules.

n Yorkshire there is a small
town called Haworth. It’s

famous because it is the place
where the Bronte sisters grew
up, and wrote, and eventually
died. You can visit the parsonage
where they lived, read Emily’s
letters as she desperately sought
a publisher for the sisters’
wr i t ing, and then wander
around the narrow, Victorian
streets that are virtually
unchanged from those days,
except for the tourist shops.

I was there to witness a
bizarre custom called
‘Scroggling the Holly’, which
involved a brass bandof quite
astonishing lack of talent (for
the North of England),a band
of Morris dancers, anda jolly
fat m a n in an ancient cape who
yelled good wishes to the
assembled onlookers. After a
procession up the main street,
he gave the key for the gates of
Christmas toa thri l led local
child, who then used it to admit
Santa to the town.

The streets were, of course,
packedwi th sightseers. Some
had cameras, some had
handycams, but one person
stood out. She was car ry ing a
small video camera that was
equipped with an enormous,
fluffy microphone, and she was
wear ing headphones. Between
filming the laid-on
entertainments, and after
interviewing the local
shopkeepers, she would
approach someof the tourists.
‘Tmdoing a documentary for
Channel 4, I wonder if you’d
mindbeing interviewed...’

Only five years ago,a person
m a k i n ga fi lm for broadcast
would have needed a three-man
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film crew (and men it would
almost certainly have been).
There would havebeen a
cameraman, a sound man, and
probablya director, a l l lugging
enormous - and heavy ‐ lumps
of equipment. B u t today, one
person was able to hold in her
hand enough technology to
create broadcast-standard
pictures and sound. Modern
cameras contain a l l kinds of
exciting tricks to make us ing
them easy ‐ they have noise
cancellation schemes and anti‑
shake systems to make
handheld camera work look and
sound as good as studio shots,
and the tapes are recorded in
digital error-correct ing codes
that can squeeze so much
quality into t i n y cassettes that
they reproduce their s tu f f as
well as professional formats.

Back home, the technology
continues. Instead of a multi‑
machine edit ing suite, the video
producer of today probably has
a £1,500 computer. The tapes are
recorded onto hard disk, edited
inside the machine, and
eventually distributed in digital
form, ready for broadcast. It’s
even possible to master aDVD
disk ent i re ly at home.

Compared with the television
industry of ten years ago, this is
truly amazing. Though it was
originally motivatedby the
needs of electronic news
gathering, now anyone - anyone
at a l l - can make their own TV
programme, and w i th more
channels springing up, desperate
for content, it is going to become
easier than ever to get it
broadcast.

Television is not the only
thing that has been affected.

Almost every kindof media has
beendemocratised in this way.
Publishingon paper, which used
to be expensive and difficult,
involving typesetters, printers,
and loads of stock stuck in the
garage, has become a much
easier th ing to do at home - fast
lasers capable o f p r in t inga t h igh
speed onto A3 paper have made
just-in-time book publishing a
reasonable possibility. Music
publishinghas beenpractical for
afew years now,whether that
means assembling simple
compilations or a band
mastering its own recordings
and self-publishing its albums.

Perhaps it’s because there
hasn’t been a revolution, or
perhaps it’s because this stuff
doesn’t permit anything
fundamental that couldn’t have
been done before, but nobody
seems to be taking notice of the
fact that all publishing, a l l
media, have been democratised.
No longer do you need access to
jealously-guarded distribution
channels, or massive
development budgets. It is now
possible, at home, to make
almost any media production to
professional standard, at a cost
that makes it a reasonable
proposition for either an
amateur or hobbyist, or a self‑
employed professional.

Forget, for amoment, about
the Internet (though the sales
and distribution channels
opened by the Internet can on ly
help this movement) . What is
happening in media technology
w i l l change the face of
publishing. Large book
publishers, which by their
conservatism exclude new
writers from exposure, w i l l

suddenly find their source of
talent evaporating as writers
find they get a fairer deal, and
better money, through self‑
publishing or working through
small cooperatives. People wi th
unusual, distasteful, or
unfashionable polit ical
opinions w i l l find that by
making their o w n films, they
wi l l beable to a i r their views on
television. Experimental films
and programmes wi th t i n y
audiences wi l l get made, and
some wi l l become the classics of
tomorrow.

But, in order to usethis
technology, to gain a voice,
ordinary people wi l l need to
become literate. Wri t ing, the
core skil l of communication, will
not be enough. In the future it
w i l l be necessary to be skilled in
a range of techniques, from
photography and illustration to
cinema and music - even the
arrangement of visual elements
on a page or screen wi l l affect
whether something is reador
discarded. When makinga film
is aseasy aswr i t i ng a book (as i t
nearly is today), and technical
problems are entirely absorbed.
by cheap and available
technology, style and technique
wi l l beasimportant asthe
message. Because a keen
amateur can make a job asgood
as a professional, such
demandingstandards wi l l be
expected of everyone. A basic
educat ion, alongside reading
and wr i t ing, wi l l include
photography,design, and
cinematography. a

You can call Jules on 01707
662698or email h im at
mayhem@jules.cix.co.uk.
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MFCfree
Dear Sir,
I havejust discovered
www.exe.co.uk, and I’ve been
reading the articles for the past
couple of hours. I’ve been really
enjoying them. However, I have
to comment about M F C - my
favourite code (Mayhem, EXE,
January 1999). I quote: ‘I do
know about tools such as MFC,
... [decided i t was probably fine
i f you were wr i t ing word
processors for an employer
called Microsoft, but not much
cop for any th ing else.’

Actually, Microsoft’s word
processor, and the entire MS
Office package for that matter,
is, get a load of this - MFC free.
In fact, most of the development
tools are MFC free as well.
Visual C++ isn’t,but Visual
Basic, Visual J++, and Visual
InterDev are. I knew some of
that all along, but the plain
MEF (Massive Existence
Failure) came up as I was
havingan argument w i t h a
colleague the other day about
the use of STL in production
code. He preferred MFC’s
containers, while I opted for the
STL’s way of doing things. The
argument turned nasty
occasionally (programmers are
like that, as you know) and at
one momentI pointed out that
not even Microsoft uses MFC in
their key products. He, to put it
mildly, had some doubts about
that. He even said that Windows
NT wouldn’t boot without MFC
DLLs. So, we removed them all,
and hola ‐ every MS product
was alive and happy (except for
the Visual C++ and Visual
SourceSafe).
Nameand emailaddress
supplied

Delphi5
Dear Sir,
I was unimpressed with Jules
May’s review of Delphi5 (EXE,
November 1999). As a
committed Delphite I must take
exception.
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Tam not sure which version
of Delphi5 he used to review,
bu t it could not be the t r i a l
version given away the
previous month wi th y o u r
magazine. He asserts that
there is no explanation in the
online help for creation of
event-handlers. If y o u don’t
know how to use a language,
the firs t th ing to do is to look
for a tutorial in the online
help. The ‘Quick Start
Tutorial’ supplied is an
excellent introduction to
Delphi (and covers databases,
action lists, event-handlers).

Okay, Delphidoes not come
with MSDN- soif you need i t ,
either look online or buy the
Standard EditionVC++
upgrade (the cheapest legalway
to buy the MSDNlibrary).

If you needa free modern.
windows API, look at the jedi
project (http://www.delphi‑
Jedi.org/). Delphi freeware is
readily available to patch the
gaps that Borlandhas left.

Okay, Delphi4 was buggy.
Most Delphi developers stayed
with the very stable earlier
versions of Delphi. Hardly a
reputat ion for being buggy.

Delphihas supported COM
since version 1(look in
o l e 2 . p a s i n the Delphi 1
sources, if you don’t believe
me). It gained variants and
basic automation support in
version 2and direct interface
support in version 3.

Delphi is ideal for larger
scale development ‐ its VCL
design makes code reuse easy.
Chris Eyre
chris@chris-eyre.demon.co.uk

Norma l l y, I ’ mn o t a fan o f
online tutorials. They don’t
a l low y o u to flick backwards
and forwards t h r o u g h the
text, a n d they take up
valuable screen rea l estate,

o b s c u r i n g the p r o g r a m
t h e y ’ r e supposed to be
i l l u m i n a t i n g . General ly, I
don’ t even look f o r t hem
unless I ’ m told to.

The Quick Star t manua l
d i d conta in a tu tor ia l . I t was
v e r y br ie f , showed o n l y one
w a y to add an event ( t o a
m e n u i t e m ) , a n d t h a t w a y d i d
n o t generalise to other k i nds
of control . ( T h e r e was no
mention of the online
tutorial,  and i t  turned out
that the onl ine t u t o r i a l was
identical to the one in the
book.) R i g h t at the end of
three pagesof descr ipt ion,
there was a sentence
exp la in ing about double‑
c l i c k i n g ‐ I confess, I missed
i t . In general, the tutor ia l
was f a r f rom excellent ‐-what
o n earth are y o u c o m p a r i n g
it with?

A p a r t f r o m the note about
the Jedi project ( t h a n k s f o r
tha t , by the w a y ) , I th ink I
made a l l t he same po in ts
y o u ’ r e m a k i n g . However, few
of my comments a r e
directed towards y o u - y o u
k n o w the system, y o u k n o w
y o u r w a y around the m a z e
of t h i r d p a r t y products , and
y o u r experience a n d
enthusiasm w i l l make up f o r
m u c h of the product ’s
weaknesses. Yo u a re , by
y o u r o w n admission, unable
to be objective. In contrast,
I ’ m n o t a committed Delph i ‑
i t e , and I w a s w r i t i n g t o a n
audience w h o also aren’ t . I
haven’t used D e l p h i since
V3, b u t nevertheless I
actual ly t r ied to f o r g e t
eve ry th i ng I k n e w - the
quest ion in my m i n d was
‘ W h y should a n y o n e base
t h e i r n e w deve lopment on
Delph i instead of MS?’, and
i t ’ s n o t an automatic choice.
Jules M a y

W e w e l c o m e s h o r t l e t t e r s o n a n y s u b j e c t r e l e v a n t t o s o f t w a r e
d e v e l o p m e n t . P l e a s e w r i t e t o : The E d i t o r, E X E M a g a z i n e ,
S t . G i les House, 5 0 P o l a n d S t r e e t , L o n d o n W1V 4 A X ,
o r e m a i l e d i t o r i a l @ e x e . c o . u k

Off site butstill
earning
Dear Sir,
I a m wr i t ing in response to the
letter that appeared under the
title of Homealone in the
December issue of EXE.

For almost 7of the last 8
years I have been able to work
from home asa software
engineer developing CAD/CAM
software for use in the
aerospace industry. I visit my
employer’s offices once or twice
a month for face to face
discussions, but most exchange
of information is overthe
telephone or by email. I work as
par t of a small team whose size
has varied from six down to
three and is currently four.

Even when I worked on my
employer’s premises in one
city, my manager was based at
another location 50miles away
and I eventually became the
only member of h is team
working on this site. When the
city centre site was closed, I
spent a year commut ing 1.5
hours each way every day to
another company site. I
eventual ly persuaded my
manager that I would be more
productive work ing from home
instead of s i t t ing on buses and
trains for 3 hours a day.

I a m happy wi th this
arrangement and I believe my
manager is too. As we have
never worked on the same site
he must have g rown
accustomed to my doing what
was required without constant
supervision. I believehe hadto
persuade his superiors that I
would st i l l earn my keep
working from home. I think
they are gett ing very good value
for money!
Nameandemailaddress
supplied
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you r free
the comprehensive

resource for any developer wishing to build a n d deploy Windows
2000 comp l ian t applications.
And a l s o find ou t about the latest
and most complete suite of development tools for rapidly building
business solutions for Windows and the web. Just visit
www.qbssoftware.com/vstudio

Simply register o n l i n e today to rece’

The best value-for-money
report component for Delphi

Awe7O
‐y

QuickReport for Delphi is a t i g h t l y integrated visual
reporting too l , that gives y o u great code control over
your reports. Features:
Banded report generator, u s i n g the Delphi fo rm designer as
the report designing e n v i r o n m e n t

Event handlers can be attached to virtually any part of
report generat ion to g i v e y o u control of the finished report
Powerful on-screen prev iew, including prev iew component
to create your own prev iew forms. Reports can even be
previewed from within the Delphi IDE
Create reports from tables and quer ies , in addition to arrays,
lists, text files o r any source you can imag ine

Powerful master/detail functions with unlimited levels and
unlimited detail tables at the same level
Create mailing labels and multi column reports
Automatic pr in t ing of thumbnails
Print labels, database fields, calculations, memo fields,
pictures, i c o n s and shapes
Can be compiled to work without any dataawareness at al l ,
working on purchase without the BDE
Use any Windows font, s i z e , style and colour
Reports can be saved to file for later viewing or pr in t ing
Portrait or Landscape p r i n t i n g of reports
Build in support for custom paper s i z e s

On-line help file describing methods, propert ies and events

uSoft AS | QuickReport si te licence: £512=
QBS Software Limited
020 8956 8000

A l l  F r o m  a
S i n g l e Sou rce :
HTML Help

NEW! JavaHelp

RoboHELP Office 2000 Special EditionCross-Platform
Help Systems

Printed Ea
Documentation

Microsoft Word
95, 97 & 2000

Whether y o u want to
produce a simple scr ip t

without wr i t ing code or
create fully customized,

highly sophisticated
installs tailored to your

exact requ i remen ts , there
is anew Wise Solutions

product j u s t for y o u !

C la im Adobe Photoshop 5.0 LE
as your Bonus Gift!
When you p u r c h a s e
RoboHELP Office 2000
Special Edition*

Pricing £665

BLUE SKY SOFTWARE
r e . c o m

New and improved features
in Version 8 include

s CESupport

Check the
TQBS S o f t w a r e

New Version 8.0 now available!
Install Master 8.0 ©Install 8.0 +InstallMaker 8.0

Wise)
WWW.WISESOLUTIONS.COM od

w w w . q b s s o f t w a r e . c o m
L o w Pr ices N e x t D a y Del ivery

90 Days Tech Support
G E N Es z

100’s of products
Call for yours today



F E A T U R E

A Sterling
range

TI’s Composer and Cayenne’s ObjectTeam

are just two of the tools swallowed by the

ever expanding COOL product range. lan

Murphy investigates Sterling Software's

application development tools.

[osof companies claim that their tools are all you will need for devel‑
opment. Someoft h e m , suchas RationalSoftware and Microsoft,actu‑

ally have the depth and variety of products to make such a claim even if
the quality sometimes falls short of what is required. Many of these com‑
panies havegainedtheir positionsthrough acquisition and for their cus‑
tomers and staff these have often proved painful and, in a few cases,

almost more trouble than they were worth. The problem about growth
through acquisition is that you keep changing the core focus of the com‑
pany and this is then reflected in the offerings that you put together.

Ster l ing Software is a company that has been heavily involved in
the acquisit ion market over the last few years but the focus has been
on purchasing tools that wi l l fit into the categories that Sterl ing sees
as being its core competency. In the development area , and in partic‑
ular the COOL fami ly of products, that has meant looking at process‑
based tools that fi t the Ste r l i ng methodology. That development
methodology is firmly rooted in software engineering and Ste r l i ng
has been very careful to ensure that a l l of i ts products have an engi‑
neering bias. This has placed Sterling very fi r m l y in the Enterprise
market although recent acquisit ions have provided them wi th a
toolset that now encompassesthe SME (small or medium-sized enter‑
prise) market. Despite this high-end focus, Sterl ing has a very s t r o n g
appeal to Microsoft shops because when it acquired Texas Instru ‑
ments (TI ) , it gained a very powerful fit into the Microsoft Repository.

TI was the major third-party involved in designing the Microsoft
Repository and this meant that large development shops that had tra‑
ditionally used TI’s IEF ( In fo rmat ion Engineering Facility) fo r their
business process engineeringand software design were able to move to
Composer for their PC-baseddevelopment. At the same t ime, this meant
that TI were finally able to move away from being labelled aCASE ven‑
dor and reposition themselves as a Visual Design tool vendor like so
m a n y of the other CASE vendors had already done. Sterling’s other
recent acquisitions, such as Cayenne and Synon, are the main reason
that they are now putting up such a s t rong showing in the SME market.

Yet Sterling is involved in a number of other areas that are likely to
be of extreme interest to programmers. While Rational Software has
beenconcentratingon the core developmentcycle from design, through
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recognition that such systems are too slow to respond to user needs.
One solution was to build smaller Data Mar ts and these have been
around for quite a while now,slowly m o v i n g to the PCnetworking envi‑
ronment as operating systemsand hardware became more powerful.

Yet this has stil l failed to t ru ly openaccess to the vast amount of
corporate da ta , so user-controlled q u e r y tools have appeared that
allow better access with processing maintained at the server rather
than the client. More importantly, the design tools have been simpli‑
fied to allow business analysts to specify the construction of various
flavours of Olapcubes, moving the construction of these out of the IT
department's ful l control. Sterling has been aggressively purchasing
vendors in this a rea , as well as in the closely related network man‑
agement and data storage m a n a g e m e n t arenas.

A l l i n the family
Before div ing into the selection of tools that I have been looking a t , it
i s impor tant to consider the different families and what each contains

E X E j a n u a r y 2 0 0 0



(see Sterlingfamilies and tools). Sterling maintains that it does not
expect any customer, particularlyon thedevelopment side, to takeal l
the products in any givenfamily becausethere is a necessaryoverlap.
In addition, someof the tools are very focusedon the USGovernment
business, and with i ts tools becoming increasingly common in UK
Government projectswemay see a toolset marketed in the sameway
over here.Apart from the FederalSystemsGroup, relevantonly to the
US, Sterling breaks i ts offerings down into six groups:COOL (appli‑
cationdevelopment),EUREKA(businessintelligence),VISION (infor‑
mationmanagement),SOLVE (network management),SAMS(storage
management), and VM (web functionality for legacy systems).

Many products potentially overlap betweenthe different families.
UnlikeRationalSoftwareandComputer Associates,who havedone a
lot of work to create a coherent line through their product offerings,
Sterling is happy to leave an overlapas it sees different groups buy‑
ing into its products. This has been lucrative for Sterling because it
means that when the legacy customers want to downsize develop‑
ments or implement user-driven Business Intelligence solutions,
rather than a traditional client/server solution, they can reuse the
software engineering knowledge they have already developed.

What areobviously missinghereare specific tools dealingwith Soft‑
wareTestingandSoftwareConfigurationManagement (SCM).Thatsaid,
COOL:Teamwork does providesomeSCMfunctionality. Thereare also
some very serious issuesover round-tripengineering that are not fully
dealt withandmuchof this goes to theunderlyingrepository structures
of the variousCOOLfamily members.This is oneareawhere vendorsof
the size of RationalSoftwareor Microsoft havean advantage over Ster‑
ling. They have enough money anddevelopers so that when they take
overacompany, they can immediatelyfocusonhowto integratethefunc‑
tionality with their other products. This helps to provide acommon
underlyingstructureandgreatly enhances the appeal of suchproducts.

The primary reasonwhy Sterlinghasnot reduced the COOL prod‑
ucts to a single repository is that they have all come from very dif‑
ferent backgrounds where the products were seen as being highly
engineered. Part of this meant that they are so t i gh t l y wedded to
their own repository structures that it would take no t just a major
upgradebut effectively a complete rewrite to effect any such change
of repository.Sterling is lookingat providingan infrastructure layer
between i ts tools that would simplify the passing of information
between the different repositories. Yet the j u r y is sti l l out on how it
expects to achieve this andSterlingputs this down to general uncer‑
ta in ty in the wider software development market. It sees the final

_ choice as being between XML and UML, but this is l ikely to besub‑
ject to customer feedback.

This wait ing for customers to express their needs is something
that allows Sterling to retain control over the products and provide
customers with good feature set stability, but it does have the poten‑
tial downside of not reacting quickly enough to new technologies.
With somuch development moving to the e-commerce space where
speed is critical, this may force Sterlingto change its approach. It
must benoted, however, that this is not necessarily a view shared by
the current user base, which remains extremely loyal to Sterl ing
(somethingthat notevery development tools vendor can lay claim to).

My primary focus is to look at the COOL family andwhat it can
offer to software developers. As mentionedearlier, Sterling sees this
family of tools as coveringboth the Enterprise space and the SME
market,with the latter split between small and largermedium sized
enterprises. Irrespective of which of these three you are in , at the
heartof this family is COOL:Biz,Sterling’s keymodellingtool and one
that I ’ l ltake a close look at.
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The enterprise space
Stayingwith the Enterprise to begin wi th, once you have done your
requirements specification through COOL:Biz, y o u then transfer the
output to COOL:Spex.This product concentrateson doingcomponent‑
based development, but wi th a difference. Unlike many of its com‑
petitors, Sterling has concentrated on how the interface is displayed
and handled.Many component-based development tools allow you to
define your interfaces but then do litt le with them, instead they sim‑
ply use stereotyping (stereotypes are a UML extension, enabling an
instanceof amodellingelement to beclassified asa particular type).
TheCOOL:Spex interfacemanageronly allowsyou to referenceavail‑
able components based on the way the pre- and post-conditions are
defined. In doing so, it ensures that you take the interface asa first
order construct, thereby ignoring the stereotyping approach.

Why is this important?We've beendoing component-based develop‑
ment for some time nowanddespite the vast sums spent on tools, train‑
ing,anddevelopment,corporate IT departmentsareno nearerbeingable
to simply plugcomponents together andbuilda system.TheCOOL:Spex
approachputs thedesign tool in thepositionof managingthecomponent
and its interactionwithother components. The result is that time spent
doingdesign is notwastedor atbestperipheralto the interactionof com‑
ponents. The modeller can now begin to build systems from a complex
library of components with a real expectation of creating a workable
result. During2000, Sterling intends to add XML functionality to the
ComponentManager,whichwill beusedto strengthenthe linksbetween
different repositories. Lronically, this move second-guesses its dilemma
from earlier asto whether XMLor UML is the preferredsolution.

While it is likely that you wil l drive COOL:Spex from COOL:Biz,
COOL:Spex (unl ike some tools, such as COOL:Jex or COOL:Plex) is
just a design tool and doesn’t generate any code. The link between
COOL:Biz and COOL:Spex does no t extend to a shared repository,
although there is amechanism for transferring informationbetween
them if you want round-trip engineering. To build code from your
design specification, you wi l l need to use either COOL:Gen,
COOL:Jex, or COOL:Joe.The tightest of these links is with COOL:Joe
and this is the preferred mechanism for developers. COOL:Gen and
COOL:Jex are normally proposed asdirect downstream tools from
COOL:Biz with each targeted at a different market, aswewill see.

COOL:Gen is the latest revision of TI Composer and is seen as
being the legacyand client/server developmenttool with the main
O/S focus being Unix and MVS. COOL:Gen is used to bui ld entire
applications, from database to end-user interface, and one of i ts
strengths is that it allows you to buildyour database at an abstracted
level.This ability to allowbusinessanalysts to builddatabases is often

Figure 1- COOL:Plex’sModelEditor.
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Developer Tools? - Look No Further.
WINDOWS TOOLS AND UTILITIESNEWS

Platform-Independant Database
Solutions from Borland

Borland has made
InterBase data avail‑
able to any client too!
you are working with
today. InterBase pro‑
vides improved per‑
formance with
enhanced support for

stored procedures, triggers, event
alerters, and user-defined functions.

£ ™ , Seagate
.s? Crystal Reports

Subscriptions Introduced
Crystal Reports v7 Pro and Crystal
Reports v7 Pro 5-user are both avail‑
able with subscription packs enabling
the user free m a j o r updates for a 12
month period after date of purchase.

MICROSOFT
MSDN L i b r a r y /Pro‘Univers:
MS SQL Server 7 + 5/10 ¢
Office 2000 Developer
V i s u a l Basic Pro’
Visual Basic En
Visual €
Visual C
Visual InterDev 6
Visual J
Visual J++ Pro/upgrade
Visual Studio Pro/u
Visual S t u d i o Ent

Visual Sourcesafe 6
Note: QBS part ic ipates in Microsoft Open
License Program ( M O L P ) which saves y o u
m o n e y . Please call for M O L P p r i c i n g .

Pro/upgrade
Enterprise/upgrade

Standard

p r i s e / u p g

Ist Class for Delphi Std/P
Abbrevia
ABC for D e l p h iPro with source
ACE Reporter Professional
Active D e l i v e r y
Advantage Client K i t for Delphi
Apiary Dev. Suite
Apollo 5 (ESD o n l y )
A r g o s Clipper to Delphi U t i l i t y

Asyne Pro 3.0 for De
AZSpell
Borland Developer Workshop
Borland ADO Express
Borland TeamSource
BoundsChecker for Delphi
CodeRush for Delphi Std/Pro
Component Create
Delphi 5 Standard
Delphi 5 Professional/Upgr
Delphi 5 Enterprise/Upgr £
Direct Access
DNotes
D y n a Z I P Complete 4.0
Eagle CDK 32bit
Essentials Vo l 1 VCL d i r e c t o r y
ExpressBars Su i te / ine source

535/1125
£189

( + s o u r c e )

£185
£195
£47

£80/110
ExpressOrgChart/ine source
ExpressQuantumGrid Su i te / ine srce
Flashfiler
I m a g e L i b Corporate S u i t e ( n o d o c s )
I n fi n i t y FormGenWin/MAPI
InfoPower 2000 Std/Pro
List & Label for Delphi
MK Query Builder with source
Multilizer S t d (+sre)

Multilizer P r o (+sre)

ODBC Express Std/Pro
O f fi c eP a
Orpheus
PerfectSize/+
PIM Flash Std/Pro
Quick Report 3with source/ESD
Raize Components
ReACT for Delphi 3/4
ReportBuilder Std/Pro
TeeChart Pro VCL
TeeTree
Titan for Btrieve:
Titan for Access 7
Transform Component Expert

YEAR 2000
from £:

£65/89
£99/149
£7961

£145
£95/95

source

Source

source
+ source

Centennial
Total Access Inspector 2000
Y2KFOX
Year 2000 Detective Pro

from £635
from £995

Addsoft
G a n t t VBX/OCX ( E S D )
Schedule VBX/OCX ( E S D )

Apex
Olectra Chart
Olectra Res izer ActiveX
TrueDBGrid Pro 6 VB
True DBInpu t P r o6
True DBList P r o6
True Data Control
TrueDBSuite
True W e b Chart v 6 . 0

Data D y n a m i c s
Active Bar
Active Reports
D y n a m i C u b e

Desaware
ActiveX Gallimaufry 2.0

Spy Works 5Pro ( i n c ! upgrade s u b s )

StorageTools O C X
Version Stamper 6 . 0

Farpoint
Button O b j X
Calendar ObjX v2
Input Pro 3 / List Pre
Ta bProVBX/OCX

Greent ree
DataTree/DataMask/DataList
ActiveX Suite
Active T ox Standard’/Pro
XShaper v2.0
XGnd v 4 . 0 A

N u M e g a (CompuWare)
CodeReview Pro
DevPartner VB
D r i v e r A g e n t v1.15
DriverWorks v2.0
FailSafe Pro
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Pegasus ( I m a g e F X )
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FractalFX V B X

N OCX/DLL
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Protoview
A c t i v e XE n
D a t a Explorer bit
DataTable OCX & DLL
InterAct Pro DLL/OCX
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TreeViewX
WinX L i b r a r y
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£90
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p r i s e Suite
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Data W i d g e t s OCX/VBX
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C/C++
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B o r l a n d C++Builder 4 Pro/Upg
B o r l a n d C++Builder 4 EnvUpg
BoundsChecker Pro VC+
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Codebase 6.4
Dart Power TCP I n t e r n e t Toolkit 1 6
Dart Power TCP Secure Tool NEW

£210/290/390
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EXTENDED
Adv DB NetWare Srv 2 user DK
Adva DBNetWare Srv 5 ust

Adva DB NetWare Srv
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VS Data ActiveX
VS Direct
V S V i e w / F l e x g r i dPro bundle
VS Reports ActiveX
VSVBX/VSOCX
VSView OCX v 6
t i l i t ies - Help S y s t e m s
A n s w e r Work:

Doc-To-Help 2000 Std/Pro
ForeHelp 4/ Premier 2000
Help M a g i c i a n Pro
RoboHelp Office 2000/Upgrade
S O S Help! In fo Author
t i l i t ies - Other
Backup Exec
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Crescent QuickPak VB/
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R Pro v7 +su

R Prov

al Comm
r y p t o r e n c r y p t i o n

DemoShield ¢
De
D y n a m i c L t e
ExtraFax for Lotus Notes Std/Lite
InstallShield Professional 2000
InstallShield Express
InstallShield for W i n d o w s CE
List & Label fo r VB
List & Labe
Norton AntiVirus 2000 1/5 user
PC-Install Wi
R&R Report¥
Shrinker 3.0
soft SENTRY
Wise InstallMaker 8
Wise InstallBuilder 8 / u p g r
Wise InstallMaster 8/upgr

Mise
3DGraphics To o l s

Act iveDel ivery
Address Rapid Addressin
A e g i sv 3 . 6 1-5 user

er xBase 32 b i t v 8

6/32 VB

SDK

Basic Constituents
Chart FX 98/Internet edition 2000
DBest Barcodes f o r W i n 16/32
DistKit S o f t w a r e Protection
ED f o r Windows v 3.8
E r g o P a c kfor VB, VC++ and Delphi
Erwin/ERX S u p p o r t and Maint Renewal
FAXMan SDK
Graphics Server
LeadTools I m a g i n g / Pro
MKS Source Integrity/Pro
MKS T o o l k i t 95/NT

Modem TrialX Developer/Pro
MultiEdit /Evolve
OLE T o o l s OCX

Photoshop
PVCS Tracker
Report FX16

£440

32 bit
A n y w h e r e Studio/S user

0 4 ActiveX
TX Text Control OCX

VB Commander
VBCompress Pre
V B L a n g u a g e Mana
Visual SlickEdit
Xbase++ / XBToo

DevPartner S t u d i o for VC
Greenleaf C o m m +
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MS V i s u a lC++ 6 . 0 Pro/Enterprise
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TrueDBGrid Pro for V i s u a l€
TrueTime V i s u a l C+
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Edition
source

WEBINTERNETJAVA
Chili!Soft ASP
ChiliReports 1-10 users
ClipWeb Std/Pro
Codebase 6 wi th Java

f rom £639
£965

£135/199
Docs £330

Cold Fusic r Pro NT
C o l d Fu:

Crescent I
DataTab!
Delphi2Java Database Fd
Distinct Vis Internet Toolkit 16/32

2000 E-Com

App £895
Forums £ 2 7 9

net ToolPak v4

Drumbeat merce Ed
e - B I Z Factory/Enterprise
InstallShield 5 Java Edit i
InstallFromTheWeb
Instant Basic f o r Java
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Std/Pro £60/390

Internet Commerce Kit ( I C K )
InstallShield P a c k a g e d F o r T h e W e b
JBuilder 3 Pro
JBuilder 3 Ent

h e c k ( N u M e g a

£1545/1089
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£ 3 0 0 / ( 8 9 5 )

£ 1 5 5 / ( 3 7 5 )
£ 1 5 5 / ( 3 7 0 )

£ 3 2 0 / ( 8 9 5 )

5  user /S0
aProfiler Serverside

Serverside Su i te
Pre 59

Multilize
Netint
PowerTCP I n t e r n e
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Java Standard/Pro 25/250
£150

olkit £389

Sybase P o w e r } Enterprise
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TreeViewX v
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£59
J a y

£89
£70
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S y m a n t e c Visual Page
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VirusScan 5. f r o m
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talked about by the Business Intel l igence vendors. The result is that
the development does not need DBA focus during the early stages,
al though w i th any tool that creates databases you should always
ensure DBAapproval before movingto the physicalconstruction. The
drawback of this approach is that people builddatabase tables based
on database views in their sourcedata. Not only does this seriously
impact performance but it also has the potential to seriously com‑
promise database security. This is where you need that DBA knowl‑
edge of how the original database was constructed. COOL:Gen is a
good example of how Ster l ing has sought to create hooks in different
tool families that make it easy for IT departments to grow their use
of Ster l ing products into different parts of the business.

L ike other tools in this market, there is ample support for refer‑
ential i n t e g r i t y through stored procedures and triggers, although
COOL:Gen is designed to use external procedures. Many of these are
l ikely to come from your business rules, and one advantage of com‑
i n g from a legacy system background is an understanding of how to
work wi th TP Monitors. To show its commitment to COOL:Gen, Ster‑
l i ng has decided that when Windows 2000 ships, COOL:Gen wi l l be
direct ly support ing the nex t release of M T S (Microsoft Transaction
Server). At this point, however, Ster l ing is notsaying if this w i l l be on
ship date, or what the delay is l ikely to be.

COOL:Gen automatically creates a l l the requiredapplication code,
includingthe JavaBeans or COM components that are required, the lat‑
ter through the COOL:Proxy add-on.COOL:Genwi l l provideround-trip
engineering wi th COOL:DBA and this means that COOL:Gen and

A S T E R L I N G R A N G E F E A T U R E

COOL:DBA can share the same repository.To useCOOL:Gen,however,
you must have MS Visual Studio already installed.

The lastof the tools for this Enterprisebreakdownis the newest from
Sterling Software, COOL:Joe. At present, COOL:Joe is still a beta prod‑
uct but you can download it direct from the Sterling website. COOL:Joe
is a wizard driven tool to build EJBs and has been built for very tight
integration in toCOOL:Spex. Bothproductsuse the same repositoryand
commandset. Theproduct was due to bereleasedduringDecember1999,
although it wi l l besingle-user unti l at least September 2000. If you want
to download the tool, you wi l l not be able to install it unless y o u have
already installedJDK 2.0, asthe installationroutinechecks the Registry.

Small to medium
Mov ing into the SME market, Sterling has two offerings, one for the
high-endmedium-sizedcompanies and one for the rest. In both cases,
the design tool of choice is st i l l COOL:Biz yet it is the next-level tool
that makes a significant difference.

For the high-endmarket, the link is COOL:Biz to COOL:Plex.This
tool is designed to model application behaviour and uses the software
model l ing technique known as patterns. ( F o r anyone interested in
patterns, take a look at Pat tern Languages of P r o g r a m Design by
James Coplien and Douglas Schmidt, ISBN 0201607344).

The low-end of the SME market is dealt wi th by COOL:Biz and on
in to COOL:Jex. I looked at COOL:Jex last y e a r (see Simpl ic i ty by
design tools, EXE, March 1999) and since then it has carved out a sig‑
nificant reputationfor itself. One key issue for many organisations is

S te r l i ng families and tools
The key area for this review is the Application Development tools and this comprises the COOL product family. These tools range from specifi‑

cation tools through to design tools and even encompass code generation tools. The latest to join this family is COOL:Joe, which is focused on the
Java m a r k e t .The full range is as follows:
COOL:Biz (business modelling and requirements specification, formerly KEY:Model)
COOL:Spex (component-based development)
COOL:Gen (code generation, formerly Composer)
COOL:Proxy add-on (an add-on for creating COM components)
COOL:DBA (database administrator toolset, formerlyDataTeam andTerrain for DB2)
COOL:Jex (diagramming and code generation, formerly Object Team)
COOL:Joe (in beta, for creating EJBs)
COOL:Plex (model application behaviour via patterns, formerly Obsydian)
COOL:BusinessTeam (a data and process modelling tool, formerly Business Team)
COOL:Teamwork (real-time and embedded systems, formerly TeamWork)
COOL:2E (AS/400application development environment, formerly Synon|2E)
COOL:Enterprise (OS/2-based tools suite, formerly KEY:Enterprise)
COOL:Xtras (Advise, COOL:Qwik, COMProxy, Webview, and BusinessTeam.net and DBA.net)

Business Intelligenceproducts are grouped under the EUREKA product family and this particular group is heavilyfocused on user-data access,
web portal design, and reporting.This is also an area that is likely to see more input from the development community as more organisations look
to develop their own portals as part of both an e-commerce strategy and an attempt to use the corporate intranet to improve access to information.

InformationManagement productsare in the VISION family and this is where Sterling has been most activethis year. These area mix of development
tools and end-user tools, anumber of which work with MVS Cobol and IBMAS/400s. Much of this activity is related to Y2K issues and while part of this
business will slow down nextyear, the introduction of both Solaris 8andWindows 2000 should seea lot of interest in tools allowing applications and data
to be ported away from the IBMAS/400 market.

Network Management is probably the second fastest growing market after Business Intelligence and Sterling groups these products under the
SOLVE family. Despitethe popularity of these products, Sterling is not yet one of the key players in this market.

Next year's expected killer apps are likely to be in the Storage Management space as FC-AL (Fibre Controlled ‐Arbi t rated Loop) systems start
t o b estable enough t o i n t e r o p e r a t e .The StorageArea Network (SAN) market will also take a boost when, a salready mentioned, Solaris 8 andWin‑
dows 2000 are launched in March and February respectively.The SAMS family are storage management products and Sterling is working hard to
sign up partners in this area.

The VM family is targeted at legacy systems and for allowing IT departments to add web functionality to these systems.

E X E j a n u a r y 2 0 0 0 1 9
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that COOL:Jex does not have to integrate wi th other product suites in
the same way asRationalRose does.

Let’s look at COOL:Biz and COOL:Plex in more detail.

COOL:Biz
COOL:Biz is a requirementsandbusinessmodell ingtool. Installation
is re la t i ve l y s imple b u t i t does take up a significant amount of
resources. In addition, if you are instal l ing on an NT Workstation,
make sure that you are connected to the network and have the rele‑
vant Registry ed i t ing permissions. It is possible under Windows NT.
to install most products without w o r r y i n g about Registry access, but
the ObjectStore Server component w i l l fa i l if it cannot wr i te to the
Registry. In addition, you may well find yourself havingto modify the
environment variables on your notebook if y o u intend to use
COOL:Biz while no t connected to the corporate network.

The entire installation took around20minutes to complete and you
w i l l need to check the readmefile. It wasa fair ly i r r i ta t inginstallation
because having told the installation routine the directory to
start instal l ing in , i t promptly decided that I needed to re‑
enter this every time it needed to addanother directory. Most
products remember the start locationbut COOL:Biz always
defaults to the C: drive. The total amount of disk space
required was 95MB and there were two services installed:
the ObjectStore CacheManager that took 1.7MB of RAMand
the ObjectStore Server that required 2.6 MB. Bothcan beset
to start at boot time, but if you don’t intend to spend al l of
your time using COOL:Biz or if memory is scarce, you w i l l
need to remember to goto Control Panel, Services and start
the services before every session.

One very annoying feature is the e r ro r messages that I
got when using the documentation and help files. I had Adobe Acro‑
bat reader v4 installed and every time I opened one of the Adobe-for‑
mat helpfiles it said that some components were missing. Worse still,
Tencountered problems fol lowing the l inks in the traditional Windows
Help file ‐ I was told that the page didn’t exist and I should contact
Sterlingfor anupdatedhelpfile. If the machinehadcontainedan ear‑
l ier version of COOL:Biz, then perhaps this could have been blamed
ona problem in the installation routine, but asit was a cleansystem
to COOL:Biz this indicates sloppy CD manufactur ing. Sterl ing does‑
n ’ t provide an SCM tool wi th in i ts offer ings b u t perhaps one is
required, if only when preparing the customer CDs.

UsingCOOL:Biz was very straightforward wi th the primary start‑
ingpoint being the ModelManager. Fromhere, you can manage exist‑
i ngmodels,start anewmodel,andr u ntheentire toolset. There are two

Figure 2- COOL:Plex’s Ent i ty Relationship Diagrammer.
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types of models ‐ populated and empty (temporary models)‐ although
you might want to start by lookingcarefully at an existing model and
adapting it the first few times you work with COOL:Biz. Every model
has two different aspects. The diagrams themselves are stored in a
folder not surprisingly called Diagrams but the contents or details of
the diagrams are stored in another folder called System Package. It is
this second folder that holds the different objects and is where I would
expect most programmers and serious analysts to spend a significant
amount of time. Like many of my other assumptions about Sterling’s
products, this is the opposite to what Sterling itselfexpects. It believes
that most people w i l l operate through the diagrams themselves.

The diagram options are quite extensive asfar asdifferent diagram
types are concerned(althoughthere are packages that gomuchfurther).
The ten different types of diagram available to you include Act iv i ty
Flow, Class, Data Flow, Decomposition, Use Case, and Workflow Dia‑
grammer. Despitethe h igh number of alternatives, Sterling points out
that y o u should t r y and restrict yourself to us ing between three and

sevendifferent diagrams. This isbecausethe built-in integrity
checking (Association Matr ix) takes an increasing amount of
processing power as you add more diagrams. Using the dia‑
gramming side is extremely interestingand the properties for
each object in a diagram are very powerful. I was extremely
impressedthat the tool keepsa check of where your objects are
and handles the context without you having to edit whenever
you move an object. L ike most other development packages,
COOL:Bizassigns internal unique identifiers to each object.

A t a more detailed level, COOL:Bizhas as many as 25dif‑
ferent object types,such as Goals, Entities, Organisational
Units, Jobs, Activities, Operations,Data Stores, States, Data
Flows, Classes, Components, Component Stores, etc, that are

stored in the file and can be viewed in a diagram. These are al l part of
the System Package folder although they are equally accessible and
manageable through the diagramming interface. At the same time,
when y o u create an object and place it onto a diagram, it is automati‑
cally addedto the repository.This I believe is importantas it means you
don’t need a programmer or senior business analyst spending a con‑
siderable amount of time seeding the repository wi th objects that per‑
tainto your business.This meansthat youwil l soondevelop a repository
that deals with all the objects in your organisationwith the benefit that
you can re-engineer your organisation relatively easily. The result is
that you can simply get started with limitedproblems. To find out what
type an object represents simply doubleclick on the icon,go to the Gen‑
eral tab, and look at the heading type. Sterl ing believes that users are
not confused by the fact that i ts icons may be very similar to those in
similar products where the icon is used for another purpose. Once you
get usedto the context, it makes sense.

To keep your diagrams and objects under control, COOL:Biz uses
something called an Association Matrix. This was developed aspar t
of Sterl ing’s experience in software engineering and the need to
ensure that as you move from high-level diagrams (such as Organi‑
sation Flow) into more detailed diagrams ( l i ke Workflow and Activ‑
i t y F l o w ) y o u d o no t want t o keep r e d e fi n i n g objects and the i r
changing relationships. More importantly, this allows you to validate
the role of your objects. For example, if you were defining a job func‑
t ion that grew to the point where it spanned mult iple departments,
the Association Matrix w i l l recognise this, highl ight it asa potential
problem,and then allow you to decompose that job into multiplejobs.

Another example o f the in tegr i t y checking is that i f y o u have
defined a goal y o u w i l l need an organisation to meet that goal, and
ultimately processes to make it happen. If you haveprocesses,youwi l l
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need to capture what informationaprocess needs todo itswork, how
it works, and then how it meets the goal. Once you have linked those
pieces together, COOL:Bizmaintains that linkageso that if you extend
onepart of themodel, the integrity checkingmonitors the impactelse‑
where. This is done through a set of internal rules where you can
change the degree of coupling from loose to tight, depending on how
r i g i d you are t r y i ng to make the system. Unfortunately, th is is a l l you
can dobecause the in tegr i ty checking is sodeeply integratedwith the
underlyingengine. Al lowingyou to add,delete, or modi fy ruleswould
have a significant impact on the entire product.

As aresult of this integr i ty checking and the Association Matr ix,
S ter l ing has developed a reasonable market in COOL:Biz wi th cus‑
tomers who use it simply for better business understanding. They
use COOL:Biz to document thei r organisation and Sterl ing is keen
to po in t out how impor tan t that has become in an era o f constant
corporate mergers.

Analysts
The current userbasefor COOL:Biz ranges from the dominant users,
who are analysts wi th an IT background including system
analysts and analyst programmers, to non-IT business ana‑
lysts, who are beg inn ing to use the tool in ever increasing
number. This is probably a result of both the need to model
organisations after mergers or takeovers and the fact that
after a few modellingexercises you should havea fair ly com‑
prehensive repository of objects about your business. Ster‑
l i ng is now seeding the university market to put the COOL
products into the teaching arena for degree-based students.
The company expects students to be capable wi th COOL:Biz
after a two-day course, but they don’t offer mentoringper se.

Sterling’s courses deal with COOL:Biz as a tool, as a tech‑
nique, andas a support for business modelling. And there is
another course that enables organisations to create a centre of com‑
petence in order to train their own trainers who would internally teach
staff to useCOOL:Biz.There is alsoa consultancy arm that offers men‑
toringand it is the consultancy arm that would be involved in any pro‑
ject where you wanted to integrate COOL:Biz, or any other Sterl ing
product,wi th another competitor. This package is tailored to the indi‑
vidual customer’s requirement, although Sterl ing believes that the
mentoring/consultancy market has actually matured to the point
wheremostcustomersactually understandthe techniques of business
modelling. Therefore, most men to r ing is about how to use specific
parts of the functionality available. Sterlingprefers to call this ‘status
checking’ ratherthanmentoring. In addition,for thosecustomers com‑
i ng to COOL:Biz for the first time, Sterling would expect i ts consul‑
tancy a rm to be involved in getting the customer startedby developing,
alongwi th the customer, the first few models.

COOL:Plex
COOL:Plex is a tool where you model an application’s behaviour.
UnlikeCOOL:Biz, it is nota BusinessProcessRe-engineeringtool and
no r is it an OO tool, even though there is a significant amount of OO
features in the tool. Mo re importantly, it is not aCBD (component‑
baseddevelopment) tool, althoughthere are customers who choose to
use it assuch. COOL:Plex usespatterns to model the behaviour of an
application and then generates the code to create that application.

Let’s look at the initial issues over installation first. Although the
product w i l l install without MS Visual Studio being present, you wil l
needto apply somepatchesandupdatesbefore usingCOOL:Plex. Impor‑
tantly, Sterlingwarns that youwill needto installVisualStudioandthen
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loadandsaveat leastonemodelbeforeusingCOOL:Plex. Unfortunately,
the installationnotesthenpoint you ata directory that doesn’t existand
this causeda litt le b i t of thought. You will need 17MB for Application
Integratorand65MB for COOL:Plex and i tsassociatedfiles, in addition
to the space for Visual StudioandtheSunJDK 2should youwant to gen‑
erate Java code.Note that Sterlingdoes not certify all its libraries, soif
you want to be sure that the final code is 100% Java-compliant then you
may have some issues going through thecertification process.

If installingon a Windows NT Workstation, you wil l need to allow a
further 4 MB to install a couple of services (and rather than this being
made an option you need to start a separate installation rout ine). Like
COOL:Biz, the installation routinedoes not remember what you set for
the init ial directory. Furthermore, COOL:Plex does not scan for other
Sterl ingsoftware products dur ing installationandwhen I hada gowith
COOL:Joeandthen re-installedCOOL:Biz, I discovered that this is acom‑
monproblemwith Sterling Software installations. All in all, the instal‑
lation routines appear sloppy, as if someone has yet to finish them off.
With the imminent arrival of Windows 2000 it is to behoped that Ster‑
l ingfinally bites the bulletandmoves toMSIfor installations.Bewarned,

after a quick look at the beta version of COOL:Joe, a product
due to ship around Christmas, they have yet to do soand are
unwil l ing to commit to when they wi l l beMSI-compliant.

Specifications
The startingpoint for COOL:Plex is your businessspecification
from COOL:Biz. Once you’ve done your in i t ia l specification
within COOL:Biz, you import the data model intoCOOL:Plex.
Ideally,you do this by acquiringa separate tool calledApplica‑
tion Integrator ( i t came on theCD that I received),which takes
arangeof different imports andmatches them against the pat‑
terns usedbyCOOL:Plex.Otherproducts thatApplication Inte‑
grator w i l l work w i th include Synon 2e, DB2 database

structures, and nativeRPG.COOL:Plex has three key target platforms:
Java,WindowsNT,andAS/400at the server end.Youcangenerate clients
for all of these platforms, and with the AS/400 it is a 5250 client.

One of the reasonswhy people are look ingat COOL:Plex is that as
they movefrom their AS/400 platform to Windows NT there is a huge
skills gap. Within the programmer market, that not only means lan‑
guage retrainingbut also operating system training. The complexity
of Windows NT has causedmanyorganisations problemsover the last
few years and with the new complexities wi th in Windows 2000 the
problems get worse. Sterling sees this as a key market for COOL:Plex
because its existing mid-range systems customer base can take their
existingmodels andbegin that port ingprocess very quickly.

COOL:Plex takes the model and generates the initial code for the
application. An important issuehereconcerns your experiencewi th
code generation tools. Hav ingworked wi th several tools on different
platforms my own experience is that they are a l l very clever at the
first cut, generic-applications approach, but they don’t create qual i ty
code. This was the case wi th System Builder on Pick and is st i l l the
case i f I look at bui ld ing systems wi th RAD tools such as Centura,
Magic, or PowerBuilder. In al l these en v i r o nmen t s , you end up build‑
i ng an outline system and then often making significant changes to
the code for tun ing and additional features.

Sterl ing believes that this is where it scores heavi ly over other
tools in themarket: i t expects the analyst programmer to use the built‑
in interface to not just model the application behaviour bu t to make
any relevant changes. By doing so, it believes that you actually vali‑
date the model and improve long term manageability of your code.
F romactually spending some time with COOL:Plex,but nowherenear
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as much as I would have l iked, I’d have to begin to agree with them.
Unfortunately, I lacked the time to really t r y and port one of my Cen‑
tura applications and that would have beena real test.

As for the use of patterns in COOL:Plex, I would say that patterns
are about encapsulating behaviour in an abstract fashion, and this is
important. Many peopleconfuse patternswith classes and this is some‑
th ing that Ster l ing has done itself, with the pattern libraries from ear‑
l ier versions of COOL:Plex beingdescribed asclass libraries.

There are two start ingpoints with COOL:Plex: the Object Browser,
which acts as your view on the repository, and the Model Editor, from
where y o u c rea te your application. Whenever you specify the rela‑
tionship between two objects, you do so by declaring the source verb
(object o n e ) , the verb ( h o w it relates to object t w o ) , and the target
(object t w o ) . For example, if I have two objects called bank and bank
account I would define the relationship as ‘bank holds bank account’.

There is a significant overlap in much of the general approach of
COOL:Plex to products such as Centura and PowerBuilder where you
are specifying tables and their entities in great detail. You place the rel‑
evant conditions on the various enti t ies, such as type and length, and
then you build validation controls straight into the entity. As the infor‑
mation grows,you begin to see that the information contained is very
specific to that object and this is how the patterns build up. As you cre‑
ate bigger objects, say an address block containing many fields and val‑
idationcomponents, you simply reference it in your modelasan address.
The usualrulesof inheritanceapply to patterns aswell astocomponents
and classes, thus in one way adding to the confusion as to what consti‑
tutes each one yet creating a familiar feel to building your application.

A S T E R L I N G R A N G E F E A T U R E

I found that putt ing together a simple application in COOL:Plex
was quick and relatively painless.Certainly, I would have been pushed
to have used Delphi, Centura, PowerBuilder, or several other tools so
confidently in so short a space of time.

Certification
Overall, there are some good things about where Sterl ing Software is
in the market. I ts spread of tools across platforms is a good enough
reason to a t least look a t them for po r t i ng a project i n the fi rs t
instance. In the short t e r m , however, I have reservationsover its speed
of commitment to Windows 2000 and its readiness across the board
for certification of its products aswell ascertification of the code gen‑
erated by its applications. It needs to be well on the way to integrat‑
i ng MSI in to i ts products so that when customers build applications
they can complete the job by buildingthe deployment packageaswell.
Ster l ing also needs to makea serious decision on where it is going
wi th linkage between the different repositories and how it expects to
move forward over the next year. Simply wai t ing for customers to say
‘I want’ doesn’t work wi th large, complex, integrated application
suites because your time from specification to finished system begins
to take significant amounts of time. Time that your competitors wil l
be looking to use to overtake you in the market. =

Tan Murphy is a freelancejournal ist and trainer because it means
getting lots of toys, access to some neat technology, andgives his ego
an outlet. Whenpressed, I a n wi l lgo out and do consultancy. You can
contact him at ianmurphy@fleet-street.com.
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Have toolkits
will travel
Are you restr ict ing yourself to

Windows? Dave Jewell continues his

excursion wi th portabil ity toolkits by v is i t ing

the Open Source GTK+.

is another interest ing portabi l i ty toolkit that deserves con‑
sideration. Unlike Qt, which I covered last month in GUIs to go,

this isn’t acommercial package but a purely Open Source phenome‑
non. And unl ike Qt , GTK+ wasn’t (as far as I know ) designed with
portability asa specific goal, although it seems to haveweathered this
transition remarkablywell. GTK+ stands for ‘Gimp Tool-Kit’ and the
l i b r a r y was or ig ina l ly developed to assist in the creation of ‘The
Gimp’,a popular image-manipulationprogram that runs under Linux
and Unix/X11systems. See Figure 1,and visit http://www.gimp.org
for more details on The Gimp.

In recent times, GTK+ has been ported to Win32, as a result of
which The G imp has also appeared on the Windows desktop. This
is qu i te an impressive feat and demonstrates the va l id i t y of us i ng
GTK+ as a por tabi l i ty vehicle. St i l l more recent ly, work is under
way on a po r t of GTK+ to BeOS. This is s t i l l at a very early stage,
but progress so far has been impressive. Ardent Qt zealot though I
am, i t ’s got to be admitted that support for BeOS is a major ‘plus’
fo r GTK+ if y ou want to cover as many bases as possible w i th one
portability toolkit.

Oh yes, did I mention ‘plus’? Judgingfrom the nameof this toolkit,
you might be forgiven for th ink ing that GTK+ is aC++-based applica‑
t ion framework. In fact, this isn’t the case. GTK+ iswritten in straight
C, but it ’s been written in what the authors refer to as an object-ori‑
ented manner. Personally, I would strongly dispute this; a l l it really
means in practice is that the various identifier names have been ‘flat‑
tened out’ s o that, for example, g t k _ con t a i n e r _ bo r d e r _w i d t h i s a
routine that sets the border width of a container ‘object’:
g t k_con ta i ne r_bo rde r_w id th (GTK_CONTAINER ( w i n d o w ) , 3 5 ) ;

There are several things that need to be said about this style of cod‑
ing, aside from the obvious observation that identifier names rapidly
become very long. If this were a true OOP API, then a far more nat‑
ura l procedure declaration would be something l i ke G t kCcon ‑
t a i n e r : : S e t B o r d e r w i d t h , a l lowing you t o d o something l ike this:
window->SetBorderWidth ( 5 0 ) ;

Typing this is obviously preferable to the fi rs t example! Moreover, in
the GTK+ world, every type of ‘widget’ is generally declared as a
pointer to G t k w i d g e t , sothat a window, a button, anda radio-button
would a l l be declared l ike this:

E XE j a n u a r y 2 0 0 0

G t kW i d g e t *w i n dow ;
G t kW i d g e t * b u t t o n ;
G t kW i d g e t * r a d i o ;

Different objects ( I ’m using the t e rm loosely because this isn’t t rue
OOP)are createdby cal l ing the appropriate ‘new’ routine in order to
retrieve a pointer to a dynamically allocated data structure. Thus
gtk_window_newwi l l create a new window object whereas the not so
snappily namedgtk_ rad io_bu t ton_new_wi th_ labe l w i l l give you
aradio buttonwi th associated label, and soon. Becauseeachof these
routines returns a G t kW i d g e t pointer, you need t o cast your widget
references to a specific pointer type when call ing a routine that only
accepts that type. For example, notice the way in which the window
variable previously passed t o g t k _ c o n t a i n e r _ b o r d e r _ w i d t h had t o
be cast through the GTK_CONTAINER macro first. My overall feel for
the GTK+ coding style is that it’s extremely verbose, requ i r i nga large
amount of coding and casting in order to accomplish even very sim‑
ple tasks ‐ from time to t ime I’veamusedmyself by translating chunks
of GTK+ code into Qt, Delphi, or whatever.

Figure 1 -Th i s is The Gimp - the image manipulat ion program tha t
started it all o f f - a t least asf a rasthe development of GTK+ is con‑
cerned.Th is shot shows The Gimp running on BeOS thanks to the
new (bu t not yet complete) port of GTK+.
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GtkWidget * w i n , * b o x , * t a b l e , * t e x t , * b u t t o n , * s b ;

g t k _ i n i t ( é a r g c e , & a r g v ) ;
w i n = gtk_window_new (GTK_WINDOW_TOPLEVEL);
g t k_w idge t_se t_us i ze (GTK_WIDGET(w in ) , 400 , 2 0 0 ) ;
g t k _ s i g n a l _ c o n n e c t (GTK_OBJECT ( w i n ) , "de le te_even t " ,

GTK_SIGNAL_FUNC (exit), & w i n ) ;
g t k _ w i n d o w _ s e t _ t i t l e (GTK_WINDOW ( w i n ) , " H e l l o W o r l d " ) ;
g t k _ w i d g e t _ s e t _ u p o s i t i o n ( G T K _ W I D G E T ( w i n ) , 1 0 0 , 1 0 0 ) ;
g t k _ c o n t a i n e r _ b o r d e r _ w i d t h (GTK_CONTAINER ( w i n ) , 0 ) ;
g t k _ w i d g e t _ s h o w ( w i n )  ;

b o x = g t k _ v b o x _ n e w ( FA L S E , 0 ) ;
g t k _ c o n t a i n e r _ a d d (GTK_CONTAINER ( w i n ) , b o x ) ;
g t k _ c o n t a i n e r _ b o r d e r _ w i d t h (GTK_CONTAINER ( b o x ) , 2 ) ;
g t k _ w i d g e t _ s h o w ( b o x ) ;

t a b l e = g t k _ t a b l e _ n e w ( 2 , 2 , F A L S E ) ;
g t k _ t a b l e _ s e t _ r o w _ s p a c i n g (GTK_TABLE ( t a b l e ) , 0 , 2 ) ;
g t k_ tab le_se t_co l_spac ing (GTK_TABLE ( t a b l e ) , 0 , 2 ) ;
g tk_box_pack_s ta r t (GTK_BOX ( b o x ) , t a b l e , TRUE, TRUE, 0 ) ;
g t k_w idge t_show ( t a b l e ) ;

t e x t = g t k _ t e x t _ n e w ( N U L L , N U L L ) ;
g t k _ t e x t _ s e t _ e d i t a b l e (GTK_TEXT ( t e x t ) , FA L S E ) ;
g tk_ tex t_se t_word_wrap(GTK_TEXT ( t e x t ) , T R U E ) ;
g t k _ t a b l e _ a t t a c h _ d e f a u l t s (GTK_TABLE ( t a b l e ) ,

t e x t , 0 , 1 , 0 , 1 ) ;
gtk_widget_show ( t e x t ) ;

s b = g t k _ v s c r o l l b a r _ n e w ( G T K _ T E X T(text)- > v a d j ) ;
g t k _ t a b l e _ a t t a c h ( G T K _ TA B L E ( t a b l e ) , s b , 1 , 2 , 0 , 1 ,

GTK_FILL, GTK_EXPAND | G T K _ F I L L , 0, 0 ) ;
gtk_widget_show(sb) ;

g t k _ t e x t _ f r e e z e ( G T K _ T E X T ( t e x t ) ) ;
g t k _ w i d g e t _ r e a l i z e ( t e x t ) ;
g t k _ t e x t _ i n s e r t (GTK_TEXT ( t e x t ) , N U L L , N U L L , N U L L ,

“ H e l l o W o r l d ! " , - 1 ) ;
g t k _ t e x t _ t h a w ( G T K _ T E X T(text) ) ;

b u t t o n = gtk_but ton_new_wi th_ labe l ( " C l o s e " ) ;
gtk_signal_connect_object ( G T K _ O B J E C T ( b u t t o n ) , " c l i c k e d " ,

GTK_SIGNAL_FUNC(exit), GTK_OBJECT(win));
gtk_box_pack_start (GTK_BOX(box), b u t t o n , TRUE, TRUE, 0 ) ;gtk_widget_show (button) ;
g t k _ m a i n ( ) ;

L ist ing 1- AGTK+ example.

i n c l u d e “ e a s y g t k . h *
G t k W i d g e t * w i n , * b o x , * t e x t , * b u t t o n ;

v o i d m a i n ( i n t a r g c , c h a r * a r g v [ ] )
{

g t k _ i n i t ( & a r g e ,  & a r g v ) ;
w i n = e_window_create ( " H e l l o W o r l d " , 400 , 200,

100 , 100, e x i t ) ;
box = e _ b o x _ c r e a t e ( w i n , E_VERTICAL, 2 ) ;
t e x t = e _ t e x t _ c r e a t e ( b o x , FALSE, " H e l l o W o r l d ! " , E_NO_FUNC);
b u t t o n = e _ b u t t o n _ c r e a t e ( b o x , " C l o s e " , e x i t ) ;
g tk_main( ) ;

L ist ing2 - T h e equivalent of List ing 1 using EasyGTK.

Figure 2-VDKBuilder is one of m a n y RAD-style developmentsys ‑
tems that are appearing for GTK+ and for Qt.

Window!
GtaTaxtt

Figure 3- EPIngle on Win32.

H a v i n g said al l that, there i s one ( b u t maybe only o n e ) com‑
pel l ing argument for st icking w i th a plain-vanil la C implementa‑
tion. By so doing, GTK+ makes it relat ively easy to wr i te other
language bind ings capable of wo rk i ng w i t h GTK+. This arises
because ( o n L i n u x , for example) a plain-vanil la ELF (Executable
and L i n k i n g F o r m a t ) l ib rary containing the core GTK+ code wi l l be
linkable to any development system capable of working wi th stan‑
dard l ibrar ies. I f you check o u t the o ffic ia l GTK+ website at
ht tp: / /www.gtk.org, y o u ' l l find that a number of alternative lan‑
guage bindings are on offer, inc luding Perl, Python, Ei ffe l , Ada95
(yes, really), Objective C, and the abi l i ty to create GTK+ programs
using Free Pascal, a popular Delphi ‘clone’ compiler that you can
find at http://www.freepascal.org.

For those of y o u who would rather die than use the standard
GTK+ coding style that I’ve discussed sofar, there are alternatives.
For starters, there’s a small l i b ra ry called EasyGTK.This was writ‑
ten by a developer who ( l i ke m e ) realised that the GTK+ codingstyle
has a very low signal to noise rat io , and he set about creat ing a set
of wrapper functions that encapsulate some of the most frequently
needed sequences of GTK+ calls. You can see the proof of the pud‑
d ing in L is t ing 1(before!)and L i s t i n g2(after!), which illustrate the
impressive degree of code reduction that he managed to achieve.
You c a n catch up wi th the current version of EasyGTK at
http://users. l inuxbox.com/~drow/EasyGTK/ a l though I ’ m not
total ly convinced that further work is being done in th is area. At
the end of the day, though, EasyGTK is s t i l l straight C, and other,
more interesting possibilities exist...

Barefoot GTK+
Just as nobody in their r igh t mind would create a modern applica‑
t ion usingonly the barefoot Windows A P I , I hope I’vedemonstrated
the folly of t ry ing to do anything serious with GTK+ alone. Unlike
Qt, it ’s muchtoo low-level for productive work,andshouldn’t beused
for anything s ign ificant by itself. Amuch better approach is to
regard GTK+ as a foundat ion, and bui ld a set of higher-level C++
classes on top of it.There are at least three different libraries around
that do just that.

F i rs t , there is the somewhat quixotically named GTK--. The name
suggests that this is GTK+ with bits taken away, but it’s actually a set
of over 100C++ classes that wrap the underlyingGTK+ architecture.
At the time of wr i t ing, the most recent version of GTK-- is 1.1and you
can find it lurk ingat http://lazy.ton.tut.fi/terop/iki/gtk/gtk-.html.
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‘Dunno about you, but I’m still young enough to remember clearly the excitement that| felt on first encountering the Apple Macintosh,Apple II,
PET, BBCMicro,Acorn Atom, and many other notable microcomputers, most of which are now long dead. It was always great fun to explore anew
user interface, discover the foibles of each machineand then start up a new learning curve, figuring out how to program,and ultimately tame, your
new toy using assembler code, Basic, Pascal, C/C++, or whatever.

About a year or so ago, | suddenly realised that it had been far too long since I'd had that sort of excitement. Windows was jus t
becoming...well...boring. If | had a quid for every new filesystem or database technology that Microsoft has tried to foist on us in recent years, then
I'd bearich man. But it’s not just ADO, ODBC, DAO, RDO,OLE DB, etc, which send meinto adeep slumber. There are other more serious issues,
such as Microsoft's apparent inability to get its act together in the QA and design departments. For example, take MFC...please!

Microsoft would bethe first to admit that MFC began life as a relatively low-level wrapper around theWindows API. At the time MFC was first
conceived, the latest hot new technology had nothing to do with the (then) embryonic Internet.At that time, the ‘in-thing du jour’ was the C++ lan‑
guage itself.Accordingly, Microsoftwas very keen to jump onto the C++ bandwagon,and they did so bycreating a set of thin ‐ i n some cases, very
thin ‐ C++ wrappers around the API. It’s notoriously easy to be wise with the benefit of hindsight, but it's clear that Microsoft wasn’t thinking in
terms of future portability here. Its whole mind-set was focused on the task of makingWindows programming into a C++ activity.

Notice that | said ‘C++ activity’, not ‘simpler activity’! Although the software giant can certainly be forgiven for not having the foresight to
design MFC in a portable manner, it's much more difficult to be charitable regarding i t s overall design of MFC. Looked at objectively (pun
strictly intentional), it's quite evident that Microsoft's only real design goal for MFC was to get programmers using objects as quickly as pos‑
sible. Getting those objects to do real work on behalf of the programmer was apparently much less of a priority, as far as the MFC designers
were concerned.

If you think I'm being over-critical here, then take a look at the VCL framework, as used by Delphi and C++Builder. Let's suppose you want to
drawa series of lines using a custom drawing tool, such as a red, two pixel wide pen.With MFC, you have to create yourself a new object of type
C P e n with the desired characteristics, select that pen into the cDc device context you're using, and perform any drawing that's required. Then, you
have to deselect the custom tool from the device context, putting the original drawing tool back in, and finally you can safely destroy the custom
c P e n instance. This sequence of events, of course, is directly equivalent to the steps that a b a r e f o o tAPI programmer would haveto use. Net bene‑
fit to the C++ developer: nil.

Compare this to the situation inVCL-ville. AC++Builder/Delphi developer need only set theW i d t h andC o l o r propertiesof the permanentT P e n
object that's built into TCcanvas (the equivalent of MFC's cDc drawing surface representation) and he's ready to roll. The VCL library takes care of
creating a customAPI-level pen object, selecting it into a device context, and deselecting it afterwards; the whole thing is completely transparent
to the developer.When using MFC, programmers are still much too close to the Windows API, and it really shouldn't be that way.

At the time MFCwas introduced,Microsoft argued that it had designed MFCthis way so that there was a minimal learning curve for experienced
API developers. Butthat's a bit likeFordsaying they've developed a new car with noengine or floor so that experienced pedestrianswill feel at home
as they pedal off to the local Sainsburys...

The still-rising popularity of Linux suggests that I’m not the only one who's getting a bit fed up with massively bloated, bug-ridden operating
systems and unproductivedevelopment environments that do little, if anything, to help you. Forexample, in recent discussion threads onCix, anum‑
ber of Linuxenthusiasts have bemoaned the fact that Ameol - the Cix offline reader software‐ isn’t available on their favourite platform.Suggested
solutions have included (a) the possibility of making Ameol into Open Source software and (b) having someone create a Linux Ameol clone from
scratch, whichwould also beOpen Source, natch. It's undeniably true that many folks equate Open Source softwarewith ‘freesoftware’, and if they
can dictate what software is portedwhere by massed ranks of unpaid, penniless (but boundlessly enthusiastic) developers, then what a wonderful
world it will be...

wxWindows canbefoundat hitp://www.freiburg.linux.de/~wxxt/
and this takes an altogether different approach. wxWindows is not
GTK-specific, but aims to provide a standard programming API on
top of GTK+,Motif,Apple Mac (beta),OS/2,andWindows.TheGTK+
version of wxWindows is called, unsurprisingly, wxWindows/GTK
and can be downloaded from the aforementioned website. A b i g
advantage of wxWindows, of course, is the largenumberof platforms
that are supported.

F ina l ly, there’s the VDK or Visual Development Kit. When I ’m
no t wearingmy Qt zealot hat, I ’ma b igfan of Delphi,and I find VDK
particularly interestingbecause it has a very VCL-style feel to i t .
L ike GTK-- and wxWindows, VDK provides a set of C++ wrapper
classes around GTK+. You can find the VDK toolki t at
http://www.guest.net/homepages/mmotta/vdkhome/index.htm.
However, what’s particularly notable about VDK is that it comes
with a complete IDE of its own called VDKBuilder (see Figure 2).
This does i ts best to be asmuch l ike Delphi/C++Builder as possi‑
ble, providing a RAD-styleapproachto application development
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complete with speed-bar, component palette, project manager win‑
dow, source editor, f o rm designer, and an inspector window fo r
examiningandedi t ing the properties of the currently selectedwid‑
get. You can find VDKBuilder at i ts own website: http://www.pro‑
grammers.net/artic/Motta/vdkbuilder/index.htm.

GTK¢+ projects
There are several other Open Source projects around that represent
the unionof GTK+ with an integrateddevelopment environment.One
such is the fragrantly-namedGladeat http://glade.pn.organdanother
is EPIngleathttp://www.epita.fr/~theber_s/epingle/epingle.html.As
with VDKBuilder, these tools a l l provide a RAD-based approach to
programming, usingGTK+ asa basis (see Figure3).

As wi th Qt, GTK+ includes a l l the basic controls, together wi th
additional widgets that encompass tree-views, progress bars, tabbed
dialogs, andsome commonfile dialog functionality. However,Qt has
a somewhat richer set of user interface widgets than GTK+ and - in
my opinion ‐ the Qt widgets are visual ly more appealing.
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If you want to find ou t more about GTK+ , y o u might care to cast
an eye over the GTK Reference Documentation Project at
http://www.gtk.org/rdp/status.html.This is anattempt tocreateaset
of comprehensive API documentation for GTK+ programming,
although it doesn’t appear to be progressing especially rap id ly.
Another interestingURL isat Attp://www.gtk.org/beos/ where you'll
find details of the aforementioned alpha p o r t of GTK+ to the BeOS
operating system.

There is a standard ‘Bible’ for GTK+ that y o u can buy:Developing
LinuxApplications with GTK+andGDK.Written by Eric Harlow, it’s
publishedby NewRiders (ISBN0735700214). In keepingwith the free‑
ware nature of GTK+, there’s a freely downloadable electronic book
called GTK+/GnomeApplication Development, which has been writ‑
ten by HavocPennington.Again, this hasbeenpublished in treeware
form by New Riders (ISBN0735700788), but if you poin t your Browser
at http://developer.gnome.org/doc/GGAD/ you' l l find a l i nk to an
online HTML version.

What you pay for
Although my introductory tours of the Qt and GTK+-related porta‑
bi l i ty toolkits were never intended as a head-to-head review, I can’t
deny that the pr imary emphasis has been on Qt,and for good reason.
There’s an old adage that ‘ y o u get what you pay for ’ and whereas
GTK+ does a great job of p r o v i d i n ga low-levelportability layer across
a wide range of platforms, I doubt many would disagree that Qt rep‑
resentsa very full-featuredapplication framework that’s ideal for pro‑
gram development ‘as is’. |

G - N - O - M - E
% Developer's Site

GTK+/GnomeApplication Development

C u r ewe stee UR BugTracker:
Guoe rTP B o n s Software Map

Development

| ‘This is the officialGNOME programmang manual,and x also a printed
| book avaiable in stores (New Riders Publishing. ISBN 0-7357-0078‑
| 8) The book is under afree icense_ It's mCVS under the cap module

| The HTML versionisherd
‘More sformationonthe book,mcdng errata andanoutine. can be
found here

‐ ‐ t
‘Home |News |What's New | Architecture [Documentation [Toole | GettingInvolved|

ExtemalResouces |Satemap

Figure 4-T h e GTK+/Gnome App l i ca t ion Development book is
freely available on the Internet in HTML form, but you might want
to get a hard copy for bedtime reading...

DaveJewell is afreelanceconsultant, programmer, and technical
author specialising in low-levelsystemsprogrammingunder
Windows andDOS. He is the author of Instant Delphi,publishedby
Wrox Press. You can contact Daveat djewell@cix.compulink.co.uk.

Although we can’t help you assimilate your users (yet), we at the DESkey collective can make sure they pay for
your software. DESkey products are manufactured in the UK by Data Encryption Systems Limited and backed by
service and support which are simply second to none. Wealso design and manufacture complete systems for
major corporations and the UK Government. We can meet your needs with a cu s t om design or by integrating

DESkey technology with your products.
Contact us today, discuss your requirements and order a FreeDeveloperKit. Either that or we'll pop round with

the nanoprobes. Don't j u s t Dongle i t ‐ DESkey i t ! PC- MAC - PCCard - USB - Unix- Ete.

4.

SoftwareProtection that works!
SilverS t r e e tHouse, Silver S t r e e t , Taunton, Somerset TA13DL

Telephone+44 ( 0 ) 1823352357 Fax+44 ( 0 ) 1823352358 E:mailsales@des.co.uk
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G N Ui na n
editing mode

There’s coloured syntax highlighting for any

language, multiple fi l e edits, and

customisable compile commands. And

that’s ignor ing the browsing, emai l ing, and

calendar management, too. Peter Collinson

digs deeper into Emacs.

found that I didn’t have a great deal of space to discuss the Emacs
editor in my recent article oneditors (The programmer’s favourite,

EXE, September 1999). I t ’sa bigprogramanda big topic. I a msure to
only manage to scratch the surface of the topic even in this article. If
you are learning or already usingEmacs, i t is always worth investi‑
gat ing and fol lowing th ings up from time to t ime to improve your
capability wi th the program.EvenseasonedEmacsusersw i l l tell you
that they keep finding new ways to make their l i fe easier.

I d i dgive a pottedEmacshistory in the September article, and if you
are interested in the background then you can always find it on EXE
OnLine to catch up.I shouldalso say at the outset that I useGNUEmacs
and notXemacs. Xemacs is a recent ‘split’ away from GNUEmacs. It is
optimised for theXWindow system,andprovidesmanymore clickable
actions in i ts button bar than GNU Emacs. If you have Linux, then
you'l l probably find that GNUEmacswill bepreloadedasstandardand
youw i l l have to pul l a package or the source to obtain Xemacs.

Thadnoproblem installingthe relevantbinary versionof Xemacs for
my RedHat5.2Linuxsystem.However, I didn’tmanageto get it compiled
for theSunSolarissystem that I mostly use. I couldseethat it wouldcom‑
pile with some work but I decidednot to bother. I want to beable to use
Emacs over the Internet in a terminal connection to a machine some
6,000miles away. X is runnableandusable sometimes across the Net at
this distance,butnotalways.Also, they haveEmacsbutnotXemacs, and
it’s rational to use the sameeditorwherever you work.What I wi l l cover
in this article should apply to botheditors, anyway.

Wherefore art thou, Emacs?
Why is Emacsmy editor of choice these days? Around 15years ago, I
took a conscious step away from v i . However, I decided that ou r sys‑
tems at that time wouldn’t support Emacs,andopted for Jove, a light‑
weight Emacsclone. I ’veusedthis program for some time. Originally,
I moved away from vi after some considerable thought about how I
was us ing an editor and what I really wanted. First, I decided that I
didn’t l ike the line-based nature of v i . Second, I never liked the way
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that vi uses the keyboard: it has acommand mode and to enter char‑
acters into the file y oumove into text-entry mode.When you are done,
you press the escape key to re tu rn to commandmode.

With Emacseditors, when you type the character ‘a’ it wi l l beplaced
in the file that youare edit ing (unlessyou've changed itsdefault action).
Control keys are used to move around the file. Key sequences augment
the basic control set. Most of all, I realised that I wanted to use an editor
that hadthe flexibility to display andedit morethan onefile at the same
time.These reasonsmademe switch to Jove. I startedto useEmacsabout
a year ago, and the reasons for that change can be found in a section
below,which covers the particular features I am attracted to.

Buffers, frames,and minibuffers
Emacs permits you to split the current display area into two and dis‑
play different parts of the same file in each half.You can edit each half
independently. Once you havedivided the window, you can loada new
file intooneof thenewsections. If you havemorehorizontalspace, then
you can split oneof thehalvesagainandloada further file. On the same
terminal, y ou can see par ts of two or more files, or cut and paste
between them, or search each of them for relevant strings. Emacs can
also spl i t the display area vertically, al lowingfile display ‘side by side’.

In the days when my window into the computer wasa single glass
terminal, the abi l i ty to handlemultiplefiles was a hugewin. It meant
that I could fina l ly dispense wi th program list ings. The abi l i ty to cut
and pastebetween files, or between different parts of the same file,
reduces typing considerably. Incidentally, files in Emacs are loaded
into ‘buffers’, andmost Emacs documentation covers the abi l i ty to
deal w i th ‘multiple buffers’.

I find that I stil l use the mul t ip le buffe r ing capability, sp l i t t ingmy
editor window into two or more sect ions, even nowwhen I use a win‑
dowing terminal and could theoretically open a new window. This is
pure ergonomics. It’smucheasier to type the few keystrokes that are
needed to spli t the current window into two and loada file into the
‘other’ halfof the window than it is to removemy handsfrom the key‑
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board, locate the mouse,move the cursor into some other window on
the screen, type some stuff, find the mouse,move it back, etc.

Emacscancreateanother ‘frame’,which is another window on the
screen the same size as the first. This new frame behaves in exactly
the same way as the original window, and you can cut and paste
betweenany frame and any buffer.There are abunchof Emacs key‑
strokes that allow you to movefrom frame to frame, soyoudon’t need
to use the mouse (even if my body has not quite learnt them yet).

At the bottomof eachdisplayed buffer is a status linethat tells you
things about the file that is being edited, and is used to split up the
screen. Right at thebottomof each frame, underneath the bottomsta‑
tus l ine, is a singleline. This is the ‘minibuffer’. The minibuffer is
used to display messages that either provide help or complain that
you've done somethingwrong. It is alsousedasan input area to allow
you to add information intocommands. Forexample, when youwant
to search througha file, you’ll usethemenuor the relevant keystrokes
to start the searchandwi l l type thesearch str ing into the minibuffer.

Usingthe editor
I don’t intend to go intogreat detail about which keystrokes do what,
becauseEmacsdoes that itselfreasonablywell(checkout theonline tuto‑
r ial).However, it’sa good idea to geta handleon theway that commands
are organised sothat you can understandthe documentation and have
some ideaon howto get help.Of course,Emacsis a very matureprogram
andexpedience hassometimes got in the way of theorganisation.

You wil l need to learn the basic default movement keys, and actu‑
ally this is no bad thing for your body to know because the
key sequences are used widely in other Unix applications.
The Korn shell, b a s h , andevery X type-in box, supports the
Emacs keystrokes,allowingyou to edit input intoGUIs.

Pr imary file movement in Emacs is made with control
keys that are somewhat mnemonic ( the fol lowing c -n
notat ion means ‘Control-n’) . We have C - b for Back‑
wards one character, c-£ for mov ing Forwards one
character, andsoon for PreviousandNext line.Control
keys are mostly used for movement around the file, but
they do have other functions. It ’s useful to know that c - g is used to
say: ‘Stopwhat you aredoing, andget meback to normal inputmode’.

However, we soon run out of control keys for actions, and Emacs
extends the control set by usingthe ‘Meta’ key.TheoriginalMeta key
allowed the user to add the top bit into a character coding.Pressing
‘Meta’ and x (shown in Emacsdocumentation as ‘M-x’) generated the
character value for ‘x’ but with the top b i t set.

Youcan createMeta sequences in two ways. Originally, many key‑
boardsdidn’t havea Meta key soanother mechanism is used. Press‑
ing the Escapekey and then x is understoodby Emacs to meanM-x. X
Window systems haveallowed the re-invention of the Meta key. My
Sun hasa key with a diamondprinted on the plastic, which does the
job. My Linux system allows you to use the Alt key asa ‘Meta’ key.
The keys are in the same position on both keyboards ‐ next to the
space bar ‐ so things just work.

The key choices for Meta sequences often map onto the key
choices for the Control characters bu t do something that involves
a la rger movement. Forexample, c - f moves forwardone character,
and M-£ moves forward one word. C-a moves to the beginning of a
l ine, M-a moves to the beginning of the sentence. c-e moves to the
end of a l ine, M-e moves to the end of a sentence. Sometimes the
Meta sequence does the inverse operation, soC - v scrolls down one
screenful (mov i ng the data up), M-v scrolls up one screenful (mov ‑
i n g the data down).

~~
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Emacshasseveral other standard ‘introducer’ charactersthat are
usedto createother classes of commands. c-x followedby another key‑
strokeor keysequencemostlyprovidesbufferandframemanagement
commands. It’s always useful to know that the c-x C-x sequence wil l
get you out of the editor. c-c is used as an ‘application’ prefix, per‑
mitt ing applications within Emacs to introduce their own keys for
their own purposes.

c - h is important for novicesandexperiencedusersalike ‐ it allows
access to theHelp functions that are extensive. They are not too good
at tel l ing you how to use things, but are good if you have an ink l ing
that a feature is available andwant to know how to use i t .

Binding and customisation
Emacs is actually a Lispapplication. The core of the editor is in C,but
many of the functions are written in Lisp that is bound into the core
either dynamically or at compile-time. All keysare really ‘shortcuts’ to
aset of namedfunctions.Whenyou loadtheeditor it loadsa setof default
bindings betweenthe keystrokesandtheactions that they make.At any
time, youcantypeM-x, andacolonwill appear in theminibuffer.Youare
then expected to type acommand name. Command names are mostly
words separated by hyphens. For example, c - f is usually bound to the
command: fo rward-char. Emacswillperformcommandexpansionfor
you in theminibuffer, soyou can type someportionof a command, h i t
‘space’,andEmacswill complete the command for you, assumingwhat
you have typed is unique. If not , Emacswil l offer a listof options.

There are a great many commands that are not bound to
any key in particular and youwi l l find yourself typing:
M - x command
to access them. However, the big win is that you can set
up a bindingbetweena keystrokesequence andan action
very easily. Forexample, I found myselfwanting to go to
specific lines in files, probably because I am not using
some of the advanced programming tools yet. To go to
line50of a file with thedefault settings, you have to type:
M - x g o t o - l i n e 5 0

Isoongot fed up wi th this and haveadded:
( d e fi n e - k e y g l o b a l - m a p " \ C - c \ C - j " ' g o t o - l i n e )

( d e fi n e - k e y g l o b a l - m a p " \ C - c j " ‘ g o t o - l i n e )
tomy .emacs fileonmy homedirectory. It’sreadwheneverEmacsstarts
andwill establish a binding betweenC-c c - j and C-c_ j and the g o t o ‑

l i n e command. I chose j and not g because it allowsme to use both
hands to type the key sequence. The newbindingworks in every buffer
becauseI'vetoldEmacsto put thebindingintothe ‘GlobalMap’.Youcan
use this technique to removebindings or to rebindkeystrokesto differ‑
ent meanings. You do need to be careful withmakingnew bindings or
radicallychangingthedefaultbindings.Ina short time,your bodylearns
the bindings and you forget the default values or even the command
names.Youare no longerportableout of your homeenvironment.

Theability to rebindkeyshasgivenriseto ahugenumberof ‘modes’
insideEmacs.For instance,when you areeditingaPerlsourcefile, you
can enter ‘Perl-mode’ and the same keystrokes wil l have a different
effect. Usually, the new bindingmake sense, so ‘goto end of sentence’
becomes ‘go to theendof thenext function’. Youcanenter amodeauto‑
matically depending on the suffix attached to a file, so Perl-mode is
entered when you are edit ing a file that ends in p1, HTML-mode is
enteredwhenyouareeditinga file that ends in htm1or h tm ,andsoon.

Modesare usedconsiderably to givecontext for edit ing actions,and
to permit Emacs to do sensible things for you. For example, if you are
editingsomething that hasa regular bracketingandquoting structure,
Emacswill trackopensandclosesfor thebracketsandquotes.Whenyou
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type aclosingbracket,Emacswill briefly highlight theopeningbracket
soyou can see that the correct matchhasbeenmade.Also, in themodes
for programming languages, Emacs wi l l provide ‘correct’ indentation
automatically dependingonyour bracket level.I find that Perl’s zillions
of different bracketingoptionscan fool the programsometimes.

Because Emacs uses Lisp, you can write your own functions and
place them into y o u r . emac s file. Alternatively, y o u can train Emacs
to performa set of commands, namethat sequenceasacommand,and
use i t . Later, you can edit this new command to change the actions.
You can save the command toa file and incorporate thecommanddef‑
in i t ion into your . emacs file. It’s also possible to make such learnt
commandsask for input from theminibuffer should thatbedesirable.

The good
I want to cover some features of Emacs that I particularly like. First, it
will deal with binary files, and this means that it can cope wi th some
text files that don’t ‘look’ l iketext files to otherUnixeditors. Specifically,
it can cope with text files with extremely long lines and this is a boon
when editing the HTMLproducedby certainWYSIWYGeditors.

I r e a l l y l i ke the ‘undo’ fac i l i t y that allows y o u to backtrack
through a l l the edits you havedone to get to some knownpoint. This
is great in an editor where sometimes I mistype keystrokes intend‑
i n g to do one th ing but obtain some other result. I rea l ly miss this
whenI revert to Jove.

Emacshasthe ability to showdifferent coloursanddifferent fonts for
thedata that it’sdisplaying.The font colouring is not storedwith
the data, but is applied as you edit the file or when it’s
loaded into a buffer. Again, the colouring is dependent on
themodeof thefile. Ifind that it’s ahugewin to havethe dif‑
ferentelementsof thesourcecoloureddifferently whenpro‑
grammingor wri t ingHTML.Forexample, in Perl-mode,the
languagekeywords,stringcontents,comments, andvari‑
able names are all coloureddifferently. The abil ity to
detect that you havenot terminateda st r ing saves
oodles of time with the Perlcompiler.

Emacs hasa ‘rectangle’ ed i t ing feature that can be
used to pul l columns from other data, soyou can runa command in
a shell window and pu l l columns of text from the command output
intoanother buffer. I am sti l l wondering quite how to make this hap‑
pen, and having to look up the appropriate commands, but I can see
that this w i l l save me time.

Finally, Emacs has a ‘compile’ command that writes a l l the cur‑
rently edited files, and then runs make or some other command that
you can enter. The output from the make command is captured in a
buffer andcan beinterpretedby Emacs,placingyou in the correct file
at thepointof error, for example.You can then step through theerrors
correcting them.

The unused
Emacs contains a hugenumber of subsystems that allow you to oper‑
ate in world where ‘edit ing’ is the model of how th ings are done.
Among other things, Emacs can be used to read and wr i te email,
handle news, browse the Web, manage an appointments diary, cre‑
ate formatted text, and handle files in the filesystem. For example,
y ou can ‘edit’ a directory and ‘delete’ a line that is a file, and have
the file disappear f rom the filesystem. Most of the Emacsbooks con‑
centrate heavily on these features andmiss out somewhat on some
of the basic edit ing ideas that are supported. I doubt that I w i l l ever
get into thesemodes,because I have adequate programs to carry out
the tasks anyway.
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But I want to mention two features, in particular, that I do not use
myself. First,Emacshasa bookmarkingsystemwhere youcanstore ref‑
erences to files. The bookmarks are retained in a private file that sur‑
vives the editing session. With a bookmark, you can jump instantly to
apoint ina file. Ihaven’tgot intousingthis yet,but I cansee that I might.

Second,Emacshasaword abbreviationsystemwhere youcan type
some short word, press ‘space’, and have the editor change what y o u
have typed in to something else. I could define ‘pc’ to be ‘Peter
Collinson’, for example. I suspect that you need to choose your origi‑
nal text carefully. Ido sometimes want to type the word ‘PC’.

And the undecided
There are a number of Emacs features about which I am undecided.
Emacs has an interestingview on file context. When you opena file,
then that buffer has a ‘current working directory’ associated with i t .
If you want to open another file in the same directory, you can split
the buffer intotwoandjust type the filename of the file that youwant
to open. Emacswill performfilename completion for you, soyoudon’t
have to type the ful l name of the file.

If youwant to opena file in another directory, then Emacswi l l recog‑
nise that youare typing a slashat the start of the filename, o r ‘ . .’ to go
upa level, or a tilde (‘~’) to mean open the file from a path start ing in
your home directory. It w i l l open the file, but wi l l assign the current
work ing directory of that new buffer to be the directory in which that
file lives.You now have two files in different buffers on the screen that

have different working directories. If we now want to open a
third file in one of the two directories, we have a choice of
starting in one of the twoextant open files. If westart in the
buffer whose working directory is the same as the new file,
then we just need to type a name. If we start in the other
buffer,wewi l l haveto type a ful l pathname.This soundsokay,
but can becounter-intuitive.
Incidentally, if you open a shell window, Emacs wi l l

attempt to track directory changes inside that shell win‑
dow and wi l l allow you to opena file in the directory that

you are lookingat by simply typing its name. This is intuit ive and
seems to work well w i th the shell that I use normally.

WhenusingEmacs, I do often find that ‘odd things happen’. These
are usually due to h i t t i ng the wrong key and finding that it ’s bound
to some esoteric command. Aftera bit ,you get used to this, andbegin
to define out the aspects of the system that you don’t use often.

Thereare several different Emacssubsystems that plunge you into
anew mode. Keystrokes are used to control what happens in the
modes, andI find that some of these keystrokes are often not well
defined. Many of these modes use the space bar to mean ‘do the next
thing’, and it’s taken me some time to work that out.

It can sometimes take time andexperimentation before youmake
the programwork as it’s supposed to. In general, the documentation
doesn’t often tell you the ‘thinking’ that went on when a feature was
designed, and for some complex modes you are never sure if you are
us ing them ‘properly’.

Further information
You can get the latest version of Emacs from your nearestGNUstorage
site. I ’drecommendthe O’Reilly book on Emacs: LearningGNUEmacs
by D. Cameron, B. Rosenblatt, &E.S.Raymond(ISBN1-56592-152-6).

PeterCollinson is afreelanceconsultant specialising in Unix. Hecan
bereachedelectronically at pc@hillside.co.uk, byphoneon 01227
761824, or on the Web at http://www.hillside.co.uk.
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The C++ Programmers’
Book of 1999 ‘Susu

C  &  C + +

Francis Glassborow reviews the ideal bookshelf for aC++ programmer before revealing

which C/C++ tit le has w o n the ‘best of year’ award.

Be.giv ing m ychoice o f C/C++ P r o g r a m m e r s ’Book o f 1999, I
think it is time that I onceagain did a more general survey. I have

mentioned many of the following titles previously, but many of you
may find it useful if I pu l l them all together.

F i r s t , you need a book that gives a general introduct ion and
overview of C++. My choice here is The C++ ProgrammingLanguage,
3rd Edition by Bjarne Stroustrup (ISBN 0-201-88954-4). There is only
roomfor one book in this area,but if you work in domains where exe‑
cution speed is a major pr io r i t y you might choose The C++ Primer,3rd
Edition by Stan Lippman & Josée Lajoie ( ISBN 0-201-82470-1). Lipp‑
man, as lead author of this book, has a programming style that is
heavily influencedby his work in the film industry - an environment
where every bit of speed is beneficial.

Whichever of these you choose you should almost certainly invest
in the corresponding ‘answer’ book; C++ Solutions by David Vande‑
voorde ( ISBN 0-201-30965-3) for Bjarne Stroustrup’s book or C++
Primer Answer Book by Clovis Tondo & Bruce Leung( ISBN 0-201‑
30993-9) for the Lippman and Lajoie book.

Next , you w i l l need a tutorial/reference for the Standard C++
Library. The C++ Standard Library by Nicolai Josuttis (ISBN0-201‑
37926-0) is sofar aheadof all the competition in this area that it should
bean automatic choice.

You will certainly needsomething to help you with template tech‑
nology. As this is a tough area for most programmers, I suggest you
start with STLfor C++ Programmers by Leen Ammeraal ( ISBN 0‑
471-97181-2) and add Generic Programming and the STL by Ma t t
Austern ( ISBN 0-201-30956-4) for when you understandthe basics and
are ambitious to get ful l value from the STL. The former book is also
useful when you are mentoring an inexperienced programmer and
need to get them started with using the STL. Matt Austern’s book
should give you a good idea about how to develop templates for your
own code.

You should have some form of style guide even if only astarter for
yourown. IndustrialStrengthC++ byMatsHenricson& Erik Nyquist
( ISBN0-13-120965-5) must be the leadingcandidate for this slot. While
HenricsonandNyquist focus onthetraditionalaspects of style, there
is the matter of w r i t i n g effective source code in C++. Youwould have
to go far to find something better than Large Scale C++ Software
Design by John Lakos (ISBN 0-201-63362-0). Unlessyou know that you
wil l neverwork on largeprojects ( i nwhich case I wonder why you are
using C++), your work wil l benefit from a thorough understandingof
this book.

Tangential to this is an understandingof how to write C++ that wil l
compile to a fast executable.With the development of high-speed Inter‑
net l inks,execution speed is becominga major factor with server side
software. Even if you are not soconcerned with executionspeed, your
bookshelfwil l bemorecomplete with theadditionof thejust published
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EfficientC++ by Dov Bulka & David Mayhew ( ISBN 0-201-37950-3). By
the way, Dov Bulka is one of the speakers at the SpringJaCC where he
wi l l be talking on both C++ and Java dur ing separate talks.

No self-respecting C++ programmer could own a bookshelf that
did not includecopies of EffectiveC++ andMoreEffectiveC++ byScott
Meyers (ISBNs 0-201-92488-9 and 0-201-63371-X). These are books that
should berestudiedperiodically unt i l you are ful ly familiar with their
contentsand never accidentally ignore the wealth of advice they con‑
tain. Of course, sometimes you wil l know better and sometimes you
wi l l beright. By the way, if you are happy with electronic copy, I would
strongly recommend that you invest in the CDversion that combines
both books with some extra material ( ISBN 0-201-31015-5).

With the last two titles I have moved on to books that w i l l help
your C++ programmingdevelop and mature intoa ski l l that you can
beproudof. The newest book in this area is ExceptionalC++ by Herb
Sutter ( I S B N 0-201-61562-2, for more details on this book see the
review by Kevlin Henney in this issue, p. 56). Those of you who fol‑
low comp.lang.c++.moderated w i l l have come across Herb Sutter’s
Guru of the Week (GotW) items where he presents a problem for peo‑
pleof different levels to attack. After a suitable period of time (often
including his hints and prompts) he provides his own solution (pre‑
pared before the problem is ever presented) together with a mention
of the people that heconsiders haveearned the title Guruof the Week
by the qual i ty and insight shown by their postings on the subject.
This is no easy accolade, as exemplified by Scott Meyers’ admission
in the foreword to Exceptional C++ that Sutter ’s problems have
caught him out more than once. Though the book contains 47items,
I believe they are substantially expandedfrom the first 30GotW prob‑
lems.As we are, a t the time o f wr i t i ng , up to GotW number 63I think
wecan allwatchout for the next volume. And while I remember, Herb
Sutter is another speaker for the Spring JaCC.

Let me turn to a few books that every professional programmer
should know (and re-readfrom time to time by way of refreshingtheir
memories and getting their th ink ing back on course) . Jon Bentley's
Programming Pearls ( ISBN 0-201-65788-0) and More Programming
Pearls ( ISBN 0-201-11889-0) are in the must read category. A 2nd edi‑
t ion o f Programming Pearls was recently published in 1999, while
More ProgrammingPearls is sti l l a first edition but is worth reading
even if a second edition may eventually come out. The MythicalMan
Month,2ndEditionby Frederick Brooks (ISBN0-201-83595-9) is in the
must-read-at-least-once category. Somewhere you should find room
for The Practice of Programming by Brian Kernighan and Rob Pyke
( ISBN0-201-61586-X).

There are quite a number of other books that I would happily see
on any C++ programmers bookshelf,but there arejust three morefor
which I would be disappointed if they did not havea place. The first
is TheDesignandEvolutionof C++ by Bjarne Stroustrup ( ISBN0-201‑
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54330-3), which wi l l give you considerable
ins ight into how C++ was designed and
what it was designed for (notjust object-ori‑
ented programming). The next is Rumina‑
tions on C++ by A n d y Koenig & Barbara
Moo,who the attendees of the Autumn JaCC
may remember. Only the most exceptional
o f C++ programmers would learn no th ing

f rom this book, and even these would appreciate the c l a r i t y with
which it is written. The ISBN is 0-201-42339-1. Finally, I would l ike to
see a copy of Multi-Paradigm Design in C++ by James Coplien (who
spoke at the Autumn JaCC and is comingagain to speak at the Spring
event). The ISBNfor this book is 0-201-82467-1.

You can find other suggestions on ACCU’s l is t of h igh ly recom‑
mended books, which is to be found at Attp://www.accu.org. And, of
course, you have your ownelectronic copy of the C++ Standard aswell
as access to comp.std.c++ and comp.lang.c++.moderated to he lp you
wi th the more intractableof problems.

C++ Programmers’ Book of 1999
For the award of C++ Programmers’Book of 1999there were several
excellent candidates. The Practiceof Programmingwas an early front
runner, but the publication of The C++ Standard Library pushed it
back to second place. Then I had the embarrassment of havinga p d f
version of Exceptional C++ sit t ing on my hard-drive from mid-sum‑
mer, know ing that this must be a candidate. An actual printed copy
only landed on my desk less than a week inside my self-imposed cut‑
off date. In the meantime, the second edition of ProgrammingPearls
had arrived for consideration. Great though that book is, I decided
that it d id not contain quite enough new material to bea candidate.

After muchsoul searching I decided to cop out and declare Excep‑
tional C++ (Herb Sut te r ) and The C++ Standard L i b r a r y (Nicola i
Josuttis) a sjo int C++ P r o g r a m m e r s ’Book o f1999.

Those of y o u who recognise ISBNs w i l l realise w h y I believe
Addison-Wesley have no competitor for the t i t le C++ Publisher of
the 20th Century.

Last month's problem
What is the problem with the following program?
# inc lude <stdio.h>
i n t f n ( i n t i ) { r e t u r n i + 1 ; }

v o i d g n ( v o i d ) {
i n t i = 0 ;
p r i n t £ ( " % d % d \ n " , f n ( i t + ) , f n ( i t + ) ) ;

}
i n t m a i n ( ) {

g n ( ) ;
r e t u r n  0 ;

}
Look careful ly and decide what output you expect. Then compile and
execute the program. Does it produce what you expected? If you are
lucky, the answer w i l l be no,and that w i l l make you thinka l i t t le fur‑
ther. Unfortunately,the answer is quite l i ke ly to beyes andhenceforth
your mental modelof how Cworks wi l l be defective.

The key lineis the invocationof p r i n t£.The compiler mustproduce
code that w i l l evaluate three arguments to send to p r i n t f . The first
argument is simple; the compiler prepares and initialises a string lit‑
eralwhose address is passed asthe first argument. It needs to evaluate
£ntwice in order to determine the secondand thirdarguments.Thefirst
problem is that the rules allow it to evaluate arguments in any order. I
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hope you can see that in this case the different orders wi l l result in dif‑
ferent results ( ‘ 1 2’ or ‘2 1’).However, that is no t the end of the story.

The compiler can evaluate the arguments of the two invocations of
fn in any order,andmay evaluatebothbeforedispatchingeither to f n .
Herein lies a serious problem because there w i l l be no sequence points
between two such evaluations. Remember that side effects (actually
wr i t ing the values back to store) of an evaluation are only required to
be complete at the next sequence point. This means that the storage
for i m a y be written twice between sequence points and that, as most
of us know, gives undefined behaviour. The sequencepoints at entry
and exit from a function do nothing to protect the evaluation of argu‑
ments beingpassed to the function. Their purpose is to ensurethat a l l
relevant sideeffects are complete beforea function is invokedandthat
all internal side effects are complete before a function returns.

If y o u want to write robust code, you must be meticulous about
avoiding mult iple writes in any complete expression. If you can see
more than one place wherea variable (ei ther direct ly or through an
alias) can change dur ing the evaluation of an expression, you are in
trouble. Changes that are hidden with in functions can stil l interact
but they w i l l not produce undefined behaviour. For example:
#include <s td io .h>
i n t f n ( i n t * i ) { r e t u r n * i + = 1 ; }

i n t m a i n ( ) {
i n t i = 0 ;
p r i n t f ( " t d % d \ n " ,

r e t u r n  0 ;
}

This hasunspecified results but there is no undefinedbehaviour.The
output must be either ‘1 2 ’o r ‘2 1’.

C++ programmers are just as vulnerable to unwi t t ing invocation
of undefined behaviour. Unfortunately, they often believe that over‑
loaded operators on their own types wil l be safe even when the same
operator for built- in types would no t be. For example, consider:

f n ( & i ) ,  f n ( & i ) ) ;

# i nc l ude <iostream>
enum m y t y p e { l o w = 0 , h i g h = 1 0 0 } ;
m y t y p e o p e r a t o r + + ( m y t y p e & m t ) {

r e t u r n s ta t i c_cas t<my type> (m t==99 )? mt=low : ( m t + + ) ;

}

i n t m a i n ( ) {
i n t  i ;
m y t y p e m t = l o w ;
s t d : : c o u t < < i + + < < " " < < i + + < < ' \ n ' ;

s t d : : c o u t < < +#mt < < " " < < ++mt < < s t d : : e n d l ;

}
Both the lines of output invoke undefined behaviour, or do they?

This month's problem
Explain the way that the overload o f o p e r a t o r + + for m y t y p e works
i n the example above, including the reason for the s t a t i c _ c a s t < > .

Now consider my fina l assertion (about undefined behav iou r ) .
True or false? a

Association of C/C++ Users subscriptions:Basic £15, F u l l£25,
Corporate £80. Fu l l time studentsget a 50% discount of the
membership of their choice. Forfurther informationandapplication
forms see http://www.accu.orgor write to FrancisGlassborow, 64
SouthfieldRoad, Oxford, OX4 IPA, r i n g01865246490, oremail
editor @accu.org.

Spr ing JaCC will beat Oxfordon 24and25March2000.
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Use the (Team) Source
Mark Smith puts himself under the source code control of TeamSource, a

tool found within Delphi 5 Enterprise. He compares

Sourcecode control. Every successful project has i t . Many unsuc‑
cessful projects don’t. As a contractor, I ’ve had to ge t used to

many different source code control (SCC) products over the past
few years, i n c l ud i ng PVCS, MKS SourcelIntegri ty, and Visual
SourceSafe. These products all work in the same basicmanner: you
select a bunch of source code files and add them to the SCC data‑
base. The source code files on y o u r hard disk become read-only,
unless you check the files out of the SCC database. While you have
files checked-out, other people can read the unmodified versions in
the SCC database, but nobody else can check the files out for mod‑
ification. When you are happywith you r changes, youcheck them
back in , and the other developers can then check the files out to
make their ownmodifications. This is a serial modelof coding: one
person’s changes follow another's.

One of the many goodies released with Delphi 5 Enterprise is a
product called TeamSource. This is a sort-of version control sys‑
tem (VCS).I say ‘sort-of’ becausealthough it looks pret ty much like
any other VCS, it seems to be a un ique product, a sor t of hyb r id
between a document server and a traditional VCS. Probably the
biggest single difference with TeamSource is that any programmer
can modify any file at any time ‐ a parallel model of development.
When the two developers need to combine their code, TeamSource
reconciles the differences between the changes, and informs the
rest of the team that a new revision of the file is available, so that
they can proceed.

The DelphiandC++Builder teams have been usingTeamSource
as a par t of their development process for over a year so it works
for them,but they haveslightly different problemsto the rest of us:
the Delphi VCL files are pre t ty well fixed from release to release.
This leads to coding horrors l i k e the t h i r t y thousand-line w i n ‑
dows . p a s file. Clearly, one person locking this out for more than
an afternoon is going to cause severe scheduling problems for the
rest of the team. Figure 1 shows the TeamSource application. The
left pane shows the changes I need to make to my local project to
br ing it in line with changes made by other team members, while
the r i g h t pane shows what I need to do to the project archive to
br ing it up to date w i th my changes.

One of the neat-o features of TeamSource is that it can use other
SCC tools asabackend, rather than use itsown in-builtZlibback-end.
There is a full set of interfacedeclarations that give you access to the
TeamSource API, and the first company to come out with i ts own
TeamSource l i nk is Qual i ty Software Components (www.qsc.com),
which produces GP-Version. You can use its back-end engine as a
replacement for the Borlandone without using the ful l product. I’ve
been working on a Visual SourceSafe-TeamSource l ink. I wi l l post to
EXEOnLine, as well as CodeCentral on the Borland developer com‑
munity website (http://community.borland.com), just as soon as Bor‑
landfixes itsCodeCentral server. Beaware that this is most definitely
‘work-in-progress’, though.
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it for use wi th Visual SourceSafe.

Why bother?
What do you gain f rom using TeamSource? At first, I had real dif‑
ficul ty answer ing this question, so I r a n Visual SourceSafe (VSS)
and TeamSource together to t r y and work out what TeamSource
hadto offer, and what it lacked. As you can see from Figure 1,Team‑
Source has a modern Outlook-style i n t e r f a ce , which is a b i g
improvement on the functional but somewhat homely interface
offered by VSS. Creating a project archive is pre t ty easy in both
tools. Perhaps VSS wins this one because you can drag and d ropa
project file on the archive database roo t , while in TeamSource you
need to poin t the product at the roo t d i rec tory. Handi ly, Team‑
Source then recurses through the directory tree collecting a l l the
filename extensions and asking which ones you want to create in
the project archive.

The biggest help that the UI offers seems to be that TeamSource
shows you almost immediately which files you have that are out of
datewith regard to the copy in the SCC system.MKSSourcelntegrity
does this, but takes an age when there are lots of revisions. Source‑
Safealso reminds you to add new files to the archive, a useful feature
and one not offered by VSS. It also does the reverse. If one of your col‑
leaguesdecides that a file is no longer required, they candelete it from
the archive. TeamSource will then advise the other teammembersof
this so that they can remove it from their local drive aswell.

00010 t y p e
00012
0 0 0 1 2>
00013
0 0 1 2
00014 « TA r r D e p i l t e r C r e a t o r = c l a s s ( T i n t e r f a c e d 0 b j e c t , I D o n a i n d b j e c t C r e a t o r )
c001s p u b l i c
ooo1e f u n c t i o n GetDomaindbject (const Request: IDomaindbyectRequest): IDoma iné
00017 f u n c t i o n C a n C r e a t e D o m a i n O b y e c t(const B e q u e s t : IDomaindbyectBequest): bocZl

r Resolved d f f e rences between commen ts

Figure2- Reconciling differences withTeamSource.

41



[Peceni U S E T H E ( T E A M ) S O U R C E

Ona lot of projects I’ve
worked on, branching has
been frowned upon or
forbidden, chiefly because

resolving branched files has proved
difficult to get right.

So far so good. In VSS, when you want to edit a file, you need to
retrieve and lock it in the archive database. Clearly, if someone else
has it locked, then you have to wait for them to finish wi th i t , or cre‑
ate a branch. Now,normally branches are considereda bad thing, but
the TeamSource’s parallelmodeof source code controloffers no other
mode of working. A l l you need is the confidence to reconcile the dif‑
ferences between changes, and TeamSource seems quite good at this.
See Figure 2 for an example.

The only place where I have found TeamSource to beunable to do
something sensible w i th the mergingof text files is where you have
two sets of changes to a single line. Basically, at that point you have
to reject one of the changes to that line and keep the other. Team‑
Source relies on the back-end version controller engine to dealwi th
merging, so i f you are us ing an engine that can cope wi th that level
of complexi ty (and has an API that actually exposes i t ) , you should
be able to sort it out.

Clearly, no software product can deal with merging differences
between a rb i t r a r y b i n a r y files, so TeamSource doesn’t offer merg‑
i ng for binaries. Delphi fo rm files are saved as text in Delphi 5, so
there should be no problems reconci l ing differences between DFM

files either.
If y o u look very closely at Figure 1, y o u w i l l notice that at the

bottom of the screen there is a lock list. In TeamSource, if y o u want
to change files in the mainarchive, you need to get a lock first. Your
lock gives you the r i g h t to copy y o u r changes across to the reposi‑
t o r y so that everyone can see them, or to modi fy the TeamSource
project options. You can prepare a l l y o u r local changes p r i o r to
acquir ing a lock, and locks expire af ter a certain time, so they
aren’t sucha b ig deal.

A m a j o r feature of TeamSource that I haven’t had time to play
w i t h i s i t s a b i l i t y t o emai l members o f a team when files are
changed in the ma in archive. This uses the standard SMTP proto‑
col so that workers not permanently connected to the L A N can be
informed of significant file changes. I haven’t got Exchange Server

Productupdates
MemProof
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r u n n i n g o n m y home N T server (and they won’t let m e play w i t h
the one at work), so I haven o t been able to test this feature. I th ink
this probably points the way forward for TeamSource as a more dis‑
tributed SCC system. It looks l ike it should work well overa dial‑
up connection, but I have yet to prove i t .

The final neat feature is the comment server. This is installed into
the DelphiIDEandallows you to build your check-in comment asyou
are edit ing the files. You can also see the history of comments while
edit ing the file.

Scenarios for us ingTeamSource
On my current project, a simulation system, the compile/l ink/debug
cycle can take some tens of minutes to complete. Clearly, this leads
to wasted t ime - there’s only so much documentation you can write,
after all. Since I have two PCs, I use aTeamSource archive in addi‑
t ion to the VSS one so that I can develop on both PCs, without wor‑
r y i n g too much about m a k i n g modifications to one fi le on two
computers. A l l my changes are done on the laptop while my mainPC
is debugging.

Annoyances
The single biggest th ing that is missing f rom TeamSource is f u l l
support for the idea of branching. A branch is a separate thread of
development that is r u n in tandem w i t h the m a i n p r o g r a m m i n g
effort, usually for the purposes of fixes to released software. On a
lo t of projects I’ve worked on, branching has been frowned upon or
forbidden, chiefly because resolving branched files has proved dif‑
ficul t to get r i g h t .

Asa first release,TeamSource is no twithout i tso w nshare of bugs.
Ineededto reboot the NT server machinewhere my TeamSource pro‑
ject files were storedaspar t of the attempt to installExchangeServer.
TeamSource objected v io lent ly to the server disappearing, as it
appears to t r y to readthe server directory every few seconds. Another
problem,which may berelated, was the infrequentappearance of the
error message ‘Asynchronous socket e r ro r 10061’ at the end of check‑
ing- in a number of files. The application seemed to stop checkingfiles
in at this point so I had to close it and start it up again. The descrip‑
t ion for this error code in MSDN says that the server actively refused
the connection, so it m a y berelatedto the fact that my server box was
fa i r l y busy a t the time.

There are a couple of bugs reportedon the newsgroups. One is that
bookmarks (versionlabels)can reproducethemselves sothat you can
end up with several, or even hundreds, of identical bookmarks on a
project. You can delete the excess bookmarks, so there is a
workaround. The other problem is that sometimes files show up with
the ‘correctby hand’ flag. This seems to belinkedto the change to Day‑
l igh t Saving Time at the end of October.

Borland’s t ime
I ’ m not sure I want Borland to be spending their t ime developing
stuff that’s not at the core of their development products. On the
other hand, it’s good that i t i s ac tua l ly u s i n g i ts o w n products to
bui ld realsystems, notno rma l l y something that it seems to do asfar
as the outside wor ld is concerned. A n d of course if it b r i n g s in
money, then that’s no bad th ing either. |

Mark Smith is a contractor currently work ing on a large r a i lnetwork
simulationprojectfor a London-basedconsultancy. Yes, it does
simulate leaves on the line, actually. You can reachh imat
msmitha@cix.co.uk.
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Exploring the performance
of serialisation

Lou Grinzo finds a surprising performance benefit delivered by serialisation

Performance is one of those distinctly fractal-like topics in pro‑
gramming ‐ just when you think you’ve reached the bottom, you

find out there are entire other levels of complexity to explore. If
anyth ing, Java amplifies this situation thanks to i ts basic archi‑
tecture of interpreted bytecodes, which hinders its performance,
as well as the fact that it provides a relatively richselection of built‑
in facilities that provide you with more than one way to do some
basic operations.

Saving bits, saving time
Programmers, be ing the o rne ry and overworked lo t that we are,
have a habit of following established patterns in their work and not
taking the time to explore alternative routes to the same destina‑
tion. At times, this is because of a simple lack of time, as when port‑
ing a largish C/C++ program to Java ona t ight schedule, and at
other times it’s due to plain old stubbornness. One area where this
syndrome crops up is serialisation versus ‘manual’ manipulation
of persistent data, which prompted me to examine the performance
implications of serialisation.

As with all performancestudies, this one was an exercise in control‑
l ingvariables astightly aspossible,andsimply reportingothers (l ike the
platform used) in detail. I decided to look at how the response time
neededto save numerousobjects of the sameclass to adisk file variedas
a function of the methodused(serialisation or ‘manual’ code), the num‑
ber of objects stored,and thecomplexity of eachobject. If you're the sort
who just has to see the results up front, check Table 1for the details.

To avoid combinatorial explosion, I used just two levels of object
complexity in my testing. ‘Simple’ objects hada single i n t as their
serialised data, while ‘complex’ objects stored two i n t s , three d o u ‑
b l e s ,and four s t r i n g s . I made a sincere effort t o write the code i n
what I thought was a reasonable fashion and didn’t favour either the
manualor serialised versions. (Although I’msure I ' l lget at least one
email showing me how to shave nanoseconds off the response times
by rewr i t i ng 20lines of code. Performance geeks ‐ inc lud ing yours
truly ‐ are like that.)

Ialso had to run each test multiple times and average the results.
The system time under Windows doesn’t provide very fine resolution,
which means that short and identical runs wi l l vary slightly in their
reported response times. It also means that some very short opera‑
tions wi l l report a response time of zero milliseconds, asseen in the
table in the simple/manual column.

Introducing serperf
The program I wrote for this study is acommand line program called
‘serperf’, and is available from EXE OnLine. To get the online help,
such as it is, simply r u n serperf with no options and it wi l l explain
i ts syntax. You must tell serperf whether you want to reador write

E X E j a n u a r y 2 0 0 0

when dealing w i th complex objects.

data, the number of objects, the complexity of object to use, the
method (manual or ser ia l isat ion) , and the name of the disk file. I’ve
concentrated in this column only on w r i t i n g objects to a disk file,
but serperf wi l l also read them from disk files it has created. Mea‑
sur ing the speed to read large numbers of objects can be problem‑
atic, thanks to the tendency of modern operating systems to cache
disk files quite aggressively. This requires you to flush the cache
completely between measurements, possibly by rebooting the sys‑
tem. Windows would make reboo t ing th is m a n y times almost
unbearably painful.

I tried to keep serperf’s command line syntax as close to English
as possible without introducing unneeded words. For example, to
make the program write 1,000 complex objects to t e s t . £ i 1 via seri‑
alisation, you would use the command:
j a v a s e r p e r f w r i t e 1000 complex s e r i a l i z e t e s t . fi l
which can be read as: ‘Write 1,000 complex objects with the s e r i a l ‑
i z e methodto t e s t . fil ’ . serperf will follow your orders and report
i ts response time in milliseconds. A l l command l ine values are
requiredand mustappear in the order shown. The one optional para‑
meter, which comes after the ones shown above, is used only with a
read command. If that parameter is ‘show’, then serperf wi l l display
the data on the screen after reading it . I added this dur ing develop‑
ment for debugging and experimental uses,and decided it was just
useful enough to leave it in place in case others want to add support
for their own classes.

If you r u n serperf on various platforms, you might get quite dif‑
ferent absolute times than I reported. The vagaries of systems,
includingCPUspeed, disk speed, amount of RAM,and disk caching
are all l ike ly to affect your t imings to one degree or another. The
ratios o f pairs o f t im ings l ike ly won’t va r y much, unless you’re
crossing a characteristic boundary - meaning a levelat which some
factor suddenly comes into play. For example, you might find that
for a given complexity of object and storagetechnique that saving
5,000 objects takes about five times longer than does saving 1,000
objects on platform A, but that on platformB it takes nine times
longer. This difference in ratios is l ikely due to some performance
enhancing feature, such as disk caching, helping the 1,000 object
case on platform B, but not being able to help the 5,000 object test
as much. Similar ly, since a l l objects are stored in main m e m o r y
dur ing processing, it is possible to use a large enough number of
objects in a serperf r u n to force your system to page or swap data
to the hard drive. This could increase response time dramatically.

My test system for al l these measurements was as follows: a 300
MHz Pentium II with 64MB of RAMand an EIDE harddr ive, which
was running Windows 98SEand Sun’s JDK 1.2. No other programs
were running besides serperf, and none of the tests here triggered
system paging.
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The envelope, please
As you can see from the results in Table 1,
serialisation delivers some impressive
benefits when s to r ing la rge numbers of
complex objects, but very l i t t le ga in w i th
less than about 5,000 simple objects. The
conclusion here is obvious but counterin‑

tuit ive. If y o u r program w i l l always work wi tha relatively small
number of objects or simple objects, you wi l l l ikely be better o f f
using manual storage instead of Java’s built-in faci l i t ies, bu t the
marg inof difference w i l l besos l imas to be irrelevant in a l l but the
most performance sensitive applications. As w i th all performance
results that have ‘ in terest ing ’ impl icat ions, th is one should be
invest igated in more detai l , m im i c k i n g conditions f r om the
intended application as closely as possible before you make any
designor implementation decisions.

I was surprised by howmuchof a performancebenefit serialisa‑
t ion delivered when dealing wi th complex objects. The response
times for manual versus serialised writes are nearly equal for 100
complex objects, but beyond that serialisationquickly pulls into the
lead. Serialisation is better than the manual approach bya ratio of
approximately 9:1at 1,000objects, and improvesevenmore toa ratio
of over 18:1for 5,000 objects.

Evenmore surprising is howflat a graph of the serialisation per‑
formance would be. While the complex/manual case results in
response times that risewith the numberof objects, the serialisation
curves increaseat amuch lower rate.Goingfrom 1,000 to5,000objects,
the response time for the complex/manual case rises bymore than a
factor of 3.5, but for the complex/serialisation case it increasesbyjust
a factor of 2.25.

The bottom line is that from a performance standpoint serialisa‑
tion is either a negligible cost or a benefit. The fact that it’s typically
easier to implement andmaintainmakes it al l the more compelling.

Experimentingwi th serperf
I encourageyou to run serperf on different platforms, changethe
source code,andgenerally treat it asa first step in exploringthis per‑
formance issue. It ’s relatively simple to add more objects that have
particular characteristics that mimic those of some real-world pro‑
ject. Youmustaddaclass that extendsmy s p o B J class,adda new legal
value to the command line parameter for your new object type (see
pa rms . ge tOb j and the o b j _ constants defined i n the beginning o f
parms . java), andaddthecode i n s e r p e r f . j ava( in the s e t u p A r r a y

and doRead methods) to support the new type.
Even thoughI refer to one of my test classes as ‘complex’, I can

already hear the objections that it clearly isn’t. And I 'd be hard‑
pressed t o argue the point ; m y ‘complex’ class c omp l e xOb j uses

Simple objects,
manual storage

serialisation
Complex objects,
manual storage

Complex objects,
serialisation

Table 1- Response t ime ( i n mil l iseconds)averaged over five runs

only a few intr ins ic types and no other objects or aggregate types,
such as a r rays o r Vectors. I ’m sure any active Java p rog rammer
could find far more complexclass definitions than this in real‑
world projects. I decided to use this art ificial class because any‑
t h i n g much more complex would l i k e l y be sensi t ive, in
performance terms, to the exact nature of the class, which would
have made the ‘complex’ results even less representative. And
f rank ly, this approachgives other peoplean incentive to add sup‑
por t to the program for their own class definitions and run their
own part icular tests.

I f you read the s e r p e r f . j a v a source code, you' l l notice that the
doWr i t e method contains a comment that indicates there are two
ways toperformserialised stores.Theone that’s active in the program
as delivered, and that was used for all my measurements, serialises
the entire a r r a y o f objects via a single call t o the O b j e c t O u t p u t ‑
Stream’sw r i t e O b j e c t method.B y commentingout the linethat per‑
forms the w r i t e O b j e c t call and uncomment ing the f o r loop that
immediately follows i t , you can instead serialise the ar ray with one
call t o w r i t e O b j e c t for each object i n the array. (Youwould have t o
make a corresponding change to the doRead method also, of course,
to make it readobjects in the ar ray individually.)This approachmight
be more representative of your preferred usage of these facilities or
your program’s requirements. I experimentedbr iefly with this ‘man ‑
ual serialisation’ method, and found that it didn’t makea significant
difference, even for large numbers of objects. Given that all the real
work i s being done i n the w r i t e o b j e c t methodand the code i t calls,
and it’s just the explicit loopoverhead that’s added to the program,
this result isn’t surprising.

If you experiment w i th reading objects,please make sure you
read you r test files us i ng the same method used to create them.
Reading serialised data manual ly w i l l producegarbled data, and
t r y i ng to de-serialise manual ly saved data wi l l t r igger an I O E x ‑

c e p t i o n and abrupt program termination. And note that because
of the way that Java’s serialisation works, if you change the defin‑
i t ion of the serialised classes (s imp leoBJ and c omp l e x oB J in my
sample), then the serialised test files you've created w i th serperf
w i l l no longer be readable, since the class s i gna tu re w i l l have
changedand Java w i l l consider them to bedifferent classes. Tr y ‑
i ng to read such files w i l l cause the program to terminate with an
I n v a l i d C l a s s E x c e p t i o n .

More numbers to come
This is just the first of several columns that wi l l examinevarious per‑
formance issues in Java. If you have a particular area that’s always
intriguedyou in termsof performance(asserialisationhas intrigued
me),or if youknowof someparticularly interestingJava performance
trick or technique, dropme an email.

And, of course, if youdecide to r u nserperfon a platform different
frommine,please let meknow the results. If we getenough input, I ’m
sure I can convince the keepers of EXEOnLine to let us t u r n our col‑
lectiveperformance studies into an ongoing project. a

LouGrinzo has been working with andwr i t i ng about desktop
computersfor moreyears than he'llpublicly admit. He’scurrently
focusingon cross-platform technologies, includingJava, L inux, and
XML. His website is http://www.gizmoDrome.comandyou canemail
himat lou@gizmoDrome.com.

Thecodefor this article is available onEXEOnLineandviaf t p at
ftp://ftp.exe.co.uk/pub/exestuff/200001_j a v a . HEMAO N L I N E
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Visual Installer
Jon Perkins explores theVisual Studio 6.0 Plus Pack.

ast month I mentionedthat the next version of Visual Studio was
some way off yet. However, this doesn’t meanthat Microsoft isn’t

providingany new tools for Visual Basicdevelopers. Far from it. The
Visual Studio 6.0 Plus Pack CDwas made available to MSDN sub‑
scribers in the October 1999 quarterly update (Office Test Platform
and Development Tools Disk 15: Windows 2000DeveloperReadiness
Kit) . This toolkit goes some way towards updating the Visual Studio
product with some of the newer technologies. The two most signifi‑
cant technologies are the Microsoft Data Engine (wh i ch I covered in
the November 1999 issue)and the newVisual Studio Installer 1.0prod‑
uct, which provides a meansof creating installation programsthat
work with the relatively newWindows Installer technology.

Beforewe get into the Visual Installer product, which is the key
topic of this month’s column, I 'djust l ike to review someof the other
items available on the CD. Microsoft is pushing Windows 2000 very
hard, as is indicated by the fact that it has already announced the
impending retirement of the NT4 version of the MCSE exams! For
developers who haven’t hadmuchof a chance to read up on the new
features with in Windows 2000 this CD provides some good starter
material. There are several presentations l i f ted from last year ’s
TechEd99conference that discuss features suchasMSDE,COM+,and
the Windows 2000 Application Specification. There are also some
selectedchapters fromaMicrosoftcourseentitledBuildingSolutions
for Microsoft Windows 2000 with Visual Basic, aswell asthe Visual
C++ equivalent. Finally, there are several whitepapers that discuss
Active Directory and the Windows Scripting Host.

Windows Installer
TheWindows Installerwas the subject of a feature articleby lanMur‑
phy (Putting Windows in theirplace,EXE,July 1999), although if you
don’t have a copy of that particular issue it can be found on EXE
OnLine. For this reason, I wi l l not attempt to provide too much cov‑
erage of this underlying layer, but there are a few aspects that I wi l l
discuss in order to add to the information that IanMurphy originally
provided. First, the Windows Installer 1.0 was madeavailable for the
first time with MicrosoftOffice 2000, but a newer version 1.1ships as
an integral part of Windows 2000. The second point is that the whole
Windows Installer technology is itself a redistributable component
that canbeadded to Windows9xor Windows NT 4.The redistributa‑
bles, both version 1.0 and version 1.1, for Windows 9x and Windows
NT 4,areavailableaspar t of the platformSDK that shipswithMSDN.

One feature l ikely to bepopular wi th members of installation
teams is that the Windows Installer is transactional. This means that
aful l regressionpath ismaintainedthroughout the installationsothat
in the event of a failure the state of the system can be restored. It is
only at the poin t after the installation is confirmed ashaving com‑
pleted successfully that the rollback data is wiped. A further feature,
of interest to both installers anddevelopers alike, is that Microsoft is
now providingdirect support for different levelsof application patch‑
ing, rangingfrom full file replacementsdownto modifyingbinariesat
the byte level.True to itsgreater focus on providingfor theenterprise
environment, the Windows Installer can support environments from
a localCD-based installation through to network installation servers.
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The way in which the Windows Installer
runs differs among the two general categories of platform. Under
Windows 9x it is available asa callable COM routine,whereas under
Windows NT 4andWindows 2000 it runsasa true service.By theway,
if it is being installedontoWindows NT4 there is a requirement that
the enhanced shell that is provided by Internet Explorer 4.01SP1or
higher must already have been installed.

One of the features most visible to the end-user is of course the
auto-repair facility and it is because of this that the slightly revised
Windows shell is required.Youwi l l beaware that the applications that
are shown under the Programs menu from the Start button are nor‑
mally straightforward shortcuts. Forexample, if you find the Notepad
menu item (under Accessories), r i g h t click i t , and select Properties
you w i l l see that the target location i s set t o s S y s t e m R o o t $ \ s y s ~ ‑

t em32 \ n o t e p a d . exe. However, i f you haveOffice 2000 installed then
a right-click over oneof theapplication iconswi l l reveal that no such
shortcut information apparently exists. In fact, what is happening
here is that the target reference is actually a GUID, therefore it isn’t
actually displayed because there’s not much that a user wi l l want to
do with it. When the user clicks the shortcut, this GUID is passed to
the Windows Installer wi th a request for the component path. The
Windows Installer will then check that the file and its dependencies
actually ex is t ; if no t , then it is the Windows Installer itself that
invokes the repair ut i l i ty. Once this has been successfully completed
the required component path is returned back to the Windows shell
and the application is launched.

Visual Studio Installer
Windows developers who chiefly use Visual Basic as their develop‑
ment tool will beonly too aware that they never really get the oppor‑
t u n i t y to use the full Visual Studio environment. That’s changed
because theVisualStudio installerproject environment is nowhosted
within Visual Studio. The New Project dialog allows for three such
project types (seeFigure 1), one of which is specifically geared
towards Visual Basic.

The Wizard that is displayed by the Visual Studio Installer (VSI)
project is notably more concise than the Package and Deployment
Wizard (PDW).Whereas the PDWasksyou the questions up front and
then generates the project for you, the VSI purely asks which Visual
Basic project file (vbp) to work wi th and then sets up a new VSI pro‑
ject file (wi th the extensionw i p for Windows Installer Project) using
default values. You then havethe opportunity to alter the various set‑
tings interactively, which makes the whole process muchbetter than
before. The Project Explorer window groups the various configura‑
tiondata in to four Target Machinecategories anda separate Files list‑
ing. The Target Machinecategories are:
1. Filesystem: where the var ious files get installed to. The files
shown here relateonly to non-redistributable components. The stan‑
dardMicrosoft items such as the Visual Basic runtime and the com‑
mon controls are bundled up separately into items called Merge
Modules(with theextensionmsm)anddonotget displayed.Thesedays
Microsoftmakesmoreof a thing about specific common installation
locations such as Application Folder, User’s Desktop, User’s Start
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The purpose of this build
option is to include the
Windows Installer
component/service along

with your own installation, soif it doesn’t
already exist on the target machine it will
heinstalled first.

Menu, and Windows System Folder, a l l of which are displayed by
default. Other less frequently chosen locations such as the Common
Files Foldercan beadded froma selection displayed by r igh t cl icking
the folder pane and selecting Add Special Folder.
2. User Interface: this allows you to specify which dialogs w i l l bedis‑
played. A standard l is t of choices is in i t ia l ly presented but you can
add dialogs by r igh t cl icking the User Interface pane and selecting
Add Dialog. Users of InstallShieldmight find this description famil‑
iar, but the difference here is that you can’t see a preview of the dia‑
log at development time. There is scopefor adding your own graphic
to each dialog via the BannerB i tmap property. The bitmap here must
be a long nar row item that fits along the top of the dialog, but curi‑
ously I couldn’t find a reference anywhere with in the documentation
as to what size is necessary for an exact fit: my own deduced values
were 497 pixels wide by 68pixels high.
3. Registry: almost identical in appearance to RegEdit, this allows
you to specify new Registry entries. As with other items it is possible
to specify whether this information should be deleted in the event of
an uninstall.
4. Associations: these allow you to associate different types of Win‑
dows objects wi th y o u r application. Apar t from the typical document
extensions, this provides association support for MIME types, COM
objects, and type libraries.

The Files nodeof the Project Explorer displays the core application
executable plus all dependent files, whether they be common controls
and runtime files or your own additions, such as help files. Selecting
each file causes the Properties window to display default settings that
in most cases you can alter should you wish to. For example, a v i t a l
property determines that if afile can’t beinstalledfor some reasonthen
the whole installation is kaputand shouldberolledback.There are also
settings to denote whether a file should be read-only, whether it is a
shared or system file, and whether (and how) it should be registered.
You can also specify that a file be regardedaspermanent - that the file
wi l l st i l l exist if the product itself is subsequently uninstalled.

Conditions
Another feature that is new from previous versions of Microsoft
setup tools is that simple expression macros can be processed at
runtime in order to determine whether to take a course of action.
This can be applied at both the global level and at the indiv idual
file level. Acondition consists of a simple statement that evaluates
to true or false and that can be made against any one of m a n y pre‑
defined property values. For example, there are a couple of prop‑
erties called v e r s i o n 9 x and V e r s i o n n t , which return the major
and minor version numbers of the current version of Windows. On
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G2 Visual InterDev Projects
=) Visual Studio

{( Database Projects
{Distribution Units
© VisualStudioInstallerProjects
(2 Utility Projects
(Visual StudioAnalyzer Projects

@ &
Empty Installer Empty Merge

Module

[Creates@Windows Installer project containing the outputs of aVisual Basic project
Name: _[VBinstalert 4

Location: randSetingsVoriy DecunentsWauelStudo ProectsWBinstalerT ‐_ Browse.._|
S e e Coral. | Cancel | Help |

T Don't show this dialog in the future

Figure 1- New installer type projects within Visual Stud io .

any given machine on ly one of these w i l l actual ly r e t u r n a value,
s o i f the target machine i s Windows N T 4 then the v e r s i o n 9 x prop‑
erty wi l l re tu rn an empty str ing. This could be very useful i f y o u
want to instal l target platform-specific files. For example, if y o u
create two versions of a component that are closely aligned to the
u n d e r l y i n g services p r o v i d e d b y the opera t ing system, e g net ‑
working, then you can bundle both files into the install project. Bu t
when the condition expressions are evaluated on ly one w i l l equate
to true and so only one instance of the fi le w i l l be installed. An
example of a simple condition is:
Vers ionNT>=400

Properties dialog
The Properties dialogunder the Project menuprovidesa greater than
expected set of possibilities for customisation. ALaunch Condition
tab allows you to specify one or more conditions that w i l l be evalu‑
ated when the installationprogram starts up. For each launch condi‑
t ion, y o u can also specify an e r ro r s t r ing to be displayed in the event
that the condition fails.

Note that the Build tab contains one feature that you m a y want to
use unt i l Windows 2000 (o r Office 2000) becomes more widespread. A
Bui ldType list-box offers by default an Installer-typebuild, but exam‑
ination of the alternate entries reveals the important option called
Installer With Visual Windows Installer Loader. The purpose of this
bui ld option is to include the Windows Installer component/service
along wi th your own installation, so if it doesn’t already exist on the
target machine it w i l l be installed first.

Alternate tools
There’s no doubt that the Visual Installer is a significant improvement
over the Package and Deployment Wizard. It ’s no surprise then that
companies that specialise in installation tools, suchasWise and Install‑
Shield, lost no time in establishing themselves as alternate suppliers
of installationproductsbasedaround theWindows Installer.As Visual
Installerdoesn’t offer much in the w a y of scripting, there is sti l la place
for alternate tools of this nature,but I’dalso guess that there wi l l prob‑
ably be a few less developers who feel the need to go out and pay for a
replacement for something that is free to registered users. =

Jon Perkins is afreelance Visual Basicdeveloper and aMicrosoft
CertifiedSolution Developer.He is a contributingauthor of Advanced
Microsoft VisualBasic 6.0 by The Mandelbrot Set,published by
MicrosoftPress. Contact h im at www.jonperkins.com.
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Editor
For over fif teen years, EXE has been the fi rs t point of reference for
the software development communi ty. We n ow need a new Editor to
take up the mant le f rom David Mery, who leaves us in the New Year
af ter over five years service.

Report ing to the Publisher, you wi l l be responsible for:
e al l o f t he magazine's and EXE OnLine’s editorial content
e ident i fy ing and commissioning appropriate freelance contr ibutors
e Managing a team of two
e the financial management of your department
e and -w i t h the Publisher - for t he overall editor ial direction.

You wi l l have at least three of the fo l lowing:
e adetailed understanding and breadth of knowledge concerning

sof tware development
e acommunicable enthusiasm for the subject
e as t rong t rack record in IT journal ism
e demonstrable management skills, inc lud ing cost control

We are wi l l ing to look at applications from good candidates who may
wish to or need to spenda proportion of the month working from home.

A generoussalary and benefits is on offer to the r ight candidate.

Please reply in confidence to the Publisher, James Bennett,
enclosing a current CV, current salary detai ls and a brief covering
note explaining why you feel y ou are the Editor- in-wait ing and how
you migh t take EXE forward in the coming years.

Email: jamesb@exe.co.uk

Mail: James Bennett
EXE
Centaur Communications L td
St Giles House
50Poland Street
London
W1V 4AX



Join the Institution of Analysts
and Programmers

Some benefits of Membership: ‑
Use of the Institution’s crest on your paperwork
Letters after your name
Free legal adv ice se r v i c e

Free accounting adv ice
P l and medical i n s u r a n c e a t specia l rates
Support with business a n d technical problems
Advice on training, careers a n d jobs

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

SOFTWARE DEVELOPERS
CD REPLICATION

short run with ondisk printing upto full colour
PRINT ONDEMAND

COMPUTER
MANUALS

@ Newmanuals or reprints

PACKAGING

Printed boxes &sleeves @
@Allsizes. Short or long run Ring binders/slip cases @

ON E Postal cartons and labels @

CDidisk cases @

© Offset print or photocopy

@Wire-o or perfect binding

| © Printedcopyright envelopes STOP
| @Disk labels SHOP

Disk pockets @

Disk duplication @
@ Data conversion Shrink wrapping @

@ArtworWorigination service Assembly service @

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

ws RIDGEWAY PRESS €@
Tel: 0118 984 5331 Fax: 0118 984 5186
E-Mail: info@ridgewaypress.co.uk

www.ridgewaypress.co.uk

T H E S O F T W A R E D E V E L O P E R S M A G A Z I N E

DT

own promotional purposes. We can print up
articles which mention your company (as they

appear in the magazine) as separate brochures and
leaflets. We can also add your company

information or an advert, depending on layout.

Please call Tarina Starkey on 0171970 6542 for
details and costs.



B O O K R E V I E W S

Herb Sutter'sExceptionalC++ Reviewed by Kevlin Henney.

alking into a bookshop these days ( a nn i e srare event for the Inter‑
net enabled), and wandering over to the
computing section, one might beforgiven
for th ink ing ( a ) that the Web was the only
concern of al l software professionals, and
(b ) a l l development skills could be thor‑
oughly mastered from a standing start in
21days ( o r less). By their length, many of
these books leave War andPeacestanding

in the short novella league, but very few forests standingat all.Qual‑
i t y is typically an optional extra, oftenno t provided.

The proportionof developers that readbooks or magazines about
development is disturbingly small ‐ putt ingone in mindof Bertrand
Russell’scomment, ‘Many peoplewould sooner die than think. In fact
they do.’ - and the proportion, in t u r n , of good books cheerfully fol‑
lows (perhaps even exceeds) Sturgeon’s Law: ‘Sure, 90% of a l l X is
crap. That’s because90% of everything is crap.’ Where X may besci‑
ence fict ion , software, computer books, etc.

Therefore, a sense of rel ief , a
comfortable chair, and many
cups of coffee greeted a
batch of highly readable,
insightful, andshort books
about software develop‑
ment as they landed on my
doormat. For this month , I
look at the first one...

u i l t on the stabil i ty of
Brine ISO C++ standard,
Addison-Wesley’s new C++ In-Depth series, with Bjarne Stroustrup as
serieseditor, seeks todril ldown intoparticular topics of interest to the
C++ programmer. Eachbook in the series is intendedto beshort, ie in
the 200 to 300 page range, and focused. One of the first in the series is
Herb Sutter’s ExceptionalC++. He is well known in the C++ standard
community, to readers of C++ Report, and to those who have come
across his Guru of the Week website and postings on
comp . lang .c++.modera ted .Thebook isbasedon theGuruof the Week
challenges, butadds a significant amount of extra detail and solution.

For those who like puzzles, there are forty-seven challenges, each
of which is graded in terms of difficulty. For those who don't, the
structure of the book is such that each section can bereadasa prob‑
lem/solution-driven approachto exposing some of the subtleties of
C++, presenting robust and repeatable solutions. Many of the boxed
guidelines provided are genuinely useful. For instance, ‘Prefer pass‑
i n g objects by c o n s t& instead of passing by value’ and ‘For consis‑
tency, always implement postincrement in terms of preincrement,
otherwise you r users wi l l get surpr is ing (and often unpleasant)
results’. Some, however,do come across asa bit content free andper‑
haps even harmful , eg ‘Design with reuse in mind’ is neither useful
norpracticaladvice; in the past andpresent ~andundoubtedly future
~suchadvice has been responsible for gold plated, complex code that
fails to meet its or ig inalpurpose.Developerswoulddo better to design
with use in mind.

The items in the book are broken into readily identifiable top‑
ics. Generic Programming and the C++ Standard L i b r a r y covers

EXE j a n u a r y 2 0 0 0

The hook’ssize, and the size of
each item, further helpto allow
each itemto bereadanddigested
in acoffee break, long compile,
or a couple of tube stops.

iterators, s t r ings , conta iners , and temporary objects. Exception
Safety Issues and Techniques are the dominant theme of the book,
and the topic from which it gets its title. Class Design and Inheri‑
tance focuses on the use and abuse of inheritance. Compiler Fire‑
walls and the Pimple Idiom deals with dependency management
issues and an idiom original ly known as the Cheshire Cat idiom.
The titles of MemoryManagement and NameLookup, Namespaces,
and the InterfacePrincipleare self explanatory. Traps, Pitfalls, and
Anti-Idioms offers a catch-all section for certain poor practices.
And Miscellaneous Topics is a catch-all for everything else, includ‑
i n g the oft orphaned topic of c o n s t correctness, which I always feel
deserves i ts own section.

The comfortable style of wr i t i ng and simple, structured layout
make this an easy book to read in spite of the weight of its subject
matter.The book’s size, and thesizeof each item, further help to allow
each item to be readanddigested in a coffee break, longcompile, or a
couple of tube stops.

These problems - and their solutions ~are not esoteric: they are
al l based on common useof the standard languageand l ib rary that

you can find in m a n y sys‑
tems beingdeveloped today.
I f you are new t o C++ , o r
a re unfamil iar with the
standard l ib rary and other
features that differentiate
third from second genera‑
t ion C++,you mayfind you
have to refer to other mate‑
r ia l (on l ine o r t r eewa re ) t o
ge t a better feel for the
issues presented.

The gist of the book can be summarised by one of the headings
in the book: ‘Write what you know, and know what you write’. You
may not necessarily agree wi th a l l of the conclusions and recom‑
mendations, but you w i l l cer ta in ly have to understand you r own
th i nk i ng in detail t o do so. Either way, reading the book wi l l signif‑
icant ly increase your knowledgeof C++ and how to work with i t , to
the poin t implied by the title. |

Bookdetails
~ExceptionalC++: 47EngineeringPuzzles,Programming
Problems,andSolutions

Paperback
Addison-Wesley
0-201-615622
£18.99
224

Furthersurfing
HerbSutter'sGuruof theWeekwebsite, containingeureand past



NEED DELPHIEXPERTISE?
Se.

Dpzt) DATABASE PROGRAMMERS’ RETREAT
L L M L T E D

“Having attended many _professional/technical
courses, | was expecting the usual ‘20% relevant, 80%
not re levant , ’anextremely boring scenario. This is truly
the first course | havehad the pleasure to go on, where
| have found myself absolutely stimulated by every‑
thing being taught (without exception).”

‐Andy Steggles, IT Consultant

‘It was a pleasant change to have a trainer who
actually programs, and Steve certainly knew what he
was talking about andhelpedin every way he could, as
did al l the staff.”

‐ l a n Jones, Swiss Life (UK) pic

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

‐Danie l Martin, Consultancy Analyst

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

‐Dennis McDermott, Mediphase

DATABASE PROGRAMMERS RETREAT
Prog rammers Teaching Prog rammers

PHONE NOWTO REGISTER: 01452 814303



T H E D E V E L O P E R S T R A I N I N G G U I D E
Fo r m o r e de t a i l s o n t h e s p e c i fi c t r a i n i n g c o u r s e s g o t o w w w . e x e . c o . u k

or c a l l A n n a T h r e l f a l l 020 7970 6545 Fax: 020 7970 6741 Emai l : annat@exe.co.uk

Established in 1986, DunstanThomas is a leading business IT
D U N S il AN 0} T H O M AS consulting, systems integration, software development and training

T E M SINTEGRATION se DEVELOPMENT @TRAINING ~~ 'SO9001 organisation. Wespecialise in delivering client server,
multi-tier and internet enabled database solutions. With atrack

record of delivering successful e-commerce, knowledge management and line of business applications we havemajor blue chip
customers located throughout the UKand Europe.
DunstanThomas is the Inprise Professional Services Organisation delivering Inprise consulting and training services for UKand
Europe.Wehave expertise in Delphi, JBuilder, InterBase,VisiBroker, EJB technology and Application Server.Weare also a Microsoft
Certified Solution Partner, with expertise inVisual Basic, Visual InterDev, SQL Server, MTS, Exchangeand Site Server.

For more information:
Visit our web sites http://www.dthomas.co.uk _http://training.dthomas.co.uk http://www.inprisepso.co.uk

Contact us: info@dthomas.co.uk
Phone023 92822254

World-class training for Delphi professionals

www.brooksassociates.com

& Qe InpriseAuthorised
EducationCentreBrooksAssociates

Java 2Training - Special Promotionfor January 2000
C a r e e r G, V i s i o n CareerVision - one of the UKs leaders in video and interactive CD-ROM training

courses is offering a 25% discount on ‘The Complete Java 2 Developers Course’
COMPUTER TRA IN ING SOLUTIONS byMindQ Publishing (18 CD-ROMs) - complete details on our web site or call us for

a sample CDand information pack.
With over 800 video and CD-ROM software training titles to choose from, CareerVision offers the most extenisve training library
available -weare your One-Stop Source for Computer Training.
Visit our Online Catalogue at www.cvision.co.uk for acomplete listing of all our products aswell asthe New Releasesand Special
Offers for January 2000.
Other Courses include: Visual Basic 6.0, Java 2, C++, Delphi, Unix, SQL Server 7.0, A+ Certification, MCSECertification, Linux and
many more.
Call us for a catalogue or visit our web site for prices and course outlines.

Career Vision Tel: 0121 248 2400 =Web Site: www.cvision.co.uk ‐ Email: sales@cvision.co.uk

Established in 1989,TheObject People isaworld leader in education, development and p o n = ‘
products for object-oriented, distributed and Internet technologies. J E C T PEOPLE

www.objectpeople.com
With more than 70courses, customised immersion programsand experienced consultants,
The Object Peoplecan provideyou with the technology and expertise that are right for your enterprise, including: IBMWebSphere, BEA
WebLogic, Java, EnterpriseJavaBeans, CORBA,VisualAge, and Smalltalk. Our expert trainers, developers and mentors help Fortune500
clients worldwide deliver solutions for e-business, web-based, distributed, multi-tier andother enterprise applications.

TOPLink™, our family of advanced object/relational mapping tools, facilities application development by bridging the gap between
object and relational technology.

For information regarding our services and products

@visit our website at www.objectpeople.com@contact us by email at ukinfo@objectpeople.com@phone 023 8076 9996

» DELPH I > > > W INDOWS > > >
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C A R E E R S  &  C O N T R A C T S
EXE b r i n g s y o u the cream of vacancies in t h e deve lo i i= y pment a n d p r o g r a m m i n g b s

F o r more i n f o r m a t i o n contact A n n a Th re l f a l l 020 7970 6545 F a x : 020 7970 '6741Email: Sanst@sxe.c o r k

For further information, contact Roger George, quoting reference CPEM278, on 020 7422 9200.
Alternatively, send your CVto McGregor Boyall, 114 Middlesex Street, London E1 7JH.

Fax: 020 7247 7475. Email: mdemacque@mcgregor-boyall.com



EXE b r i n g s y o u t h e c r e a m o f v a c a n c i e s i n t h e d e v e l o p m e n t a n d p r o g r a m m i n g b u s i n e s s
F o r m o r e i n f o r m a t i o n c o n t a c t A n n a T h r e l f a l l 020 7970 6545 Fax 020 7970 6741 Email: anna t@exe .co .uk

Six of our current vacancies are displayed below.

High Activity Sales Exec
£30K base, £65K OTE plus car Locationunimportant
The brief calls for agraduate with at least 18 months experience of building applications in
MS Access. You should be fluent in Visual Basic or Visual C++ and most importantly apply
rigorous quality standards to your work. You will be joining a “fun" young development team
whose experience will complement your specialist skills. The project is to build a market
leader in analysis and modellingapplications for the desktop G.1.S. industry. A fluency in one
or more European languages is highly desirable.

Senior Pre-Sales Analyst
To £45K plus car Thames Valley
You will be involved in the winning of major contracts within Telecommunications, Water and
Electricity sectors. You should have a project management background, have in-depth
experience of systems integration and large-scale RDBMS projects. An enjoyment of
international travel is essential

MapInfo Applications Developers
£18K to£30K Central London
Ifyou have at least 12months Mapinfodevelopment experience you could become part of a very
successful young software solutions company who are dominant in transportation and
infrastructure projects. An attractive aspect of this job is the opportunity to travel worldwide.
Experiencedof database linkingand programming in either Visual Basic or MapBasic is essential.

Concurrent

SIX OF THE BESTIN G.LS.
Concurrent Appointments International is the UK's most experienced recruitment consultancy within the G.I.S. industry. In over n ine years the company has
accumulated the largest database of contacts in the whole of Europe and is uniquely positioned to provide the best possible service to both Client and Candidate alike.

To apply for one of the above vacancies or to discuss your
suitability for others, contact Alan Carnell on 01582 712976 or

Appointments mail him your CVonfloppy disk tothe address shown National beCe
I t ti ] or on E-Mail to alan_carnell_2@compuserve.com. International Tel: +44 1582 712976
n t e r n a t i o n a All applications will be acknowledged and treated in confidence. Fax: +44 1582 764858

Software Engineers
To £35K LondonArea
This fast-growing system integrator offers young, talented software engineers the opportunity
to “fast track” their career. Working on challenging GIS projects you will receive training to
update your programming skills to Delphi, Visual Basic and C++ whilst mastering OO
development techniques.

Project Manager
circa £37K plus car M3/M4 corridor
Probably with a systems integrator or consultancy at the moment you are seeking the
Stability of a major GIS/IT player where you can maximise your technical and man‑
management skills in large complex GIS-based development projects. Based on Oracle
and a powerful relational GIS, this is one of the most exciting career moves around.

Graphics/Database Software Engineer
£20K to£38KAAE Eastern England
You will be working at system level developing core database functionality. Your skills
will be in generic database functionality, particularly database networking with
programming fluency in C or C++ under UNIX and experience or interest in Object‑
orientation. The client is young and successful and encouragesa friendly and informal
work environment.

27 Field Close, Harpenden,
Herfordshire ALS 1EP UK.

et

4) O come all ye candidates .)
RACLE DATABASE ADMINISTRATOR CHESHIRE

Monitor,manage,determine changes and evaluate existing ORACLE installationsetc. 5years experience ofORACLE,
NTand NOVELL Servers, WINDOWS 95 and NT, LAN networks and Meridian telephone systems necessary.
Call Val, Ref: /41339 ¢.£30,000 (neg)
PROJECT MANAGER SOUTH MANCHESTER
Set up, control and implementation of Distribution/Logistics software solutions. 3-5 years experience in
implementingsystems for asoftware house, preferably with knowledge ofDistribution.
Call lan,Ref:34256 832,000 +car
NETWORK ADMINISTRATOR LANCASHIRE
Expanding ITdept seeks Network Administrator. You will have good know of NTServer and workstation, Win
95/98, WFW 3.11. Lotus Notesexperience adistinct advantage. Call Eddie, Ref: }41633 to £25,000

VISUAL C++ PROGRAMMER SOUTH MANCHESTER
2 years Visual ( + + development, preferably with knowledge of COM, MFC, NTand UNIX. Work in team
developingand testingclient server apps for well respected company. Call lan,Ref:J41434 to £27,000 +car
HELPDESK MANAGER EAST YORKSHIRE
Leading software house implementing a telephone based help desk. Need previous managerial experience
preferably intelephone support. Familiaritywithin anITenvironment essential.Ability to motivate ateam.
Call Eddie,Ref: 39313 to £30,000
JAVA PROGRAMMER MANCHESTER
Brand new development of e-commerce solutions. | year JAVA, consider graduate with JAVA or re-trainexperienced
programmer from (+ +. Superb opportunity to join leading edge company. Call lan,Ref: 40258 to £27,000
SOFTWARE DEVELOPERS LANCASHIRE
Leading travel group requires COBOL Programmers due to expansion. Must have experience on UNIX. E-commerce
will play bigpartover nextyear. VB,Java, perl anadvantage. Call Eddie,Ref:41531 Enegotiable

ORACLE DESIGNERS/DEVELOPERS MERSEYSIDE
2-4 years ORACLE SQL, Forms 4.5 and Designer/Developer 2000 experience, including full development life cycle.
Join development team in this expandingorganisation. CallVal, Ref: 41454 £24,000 to £32,000 + bens

For further livevacancies visit our friendly website www.actisrecruitment.co.uk.For aprofessional and confidentialservice call our 3 Wise Consultants, Val, lan, Eddieor
send your CVto ACTIS RECRUITMENT 74Chorley New Road BoltonBL! 4BY Tel: 01204 520200 Fax: 01204 520307 Email: recruit@actisrecruitment.co.uk
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UNIX(AIX)TECHNICAL ADMINISTRATOR LANCASHI
Minimum 3years AIX administration, performance management o/s upgrades and shell script programming, DB2
6000 orUniversal Database management,TCP/IP networkingfamiliarity. Call Val, Ref: J40887 to£30,000
SENIOR SYSTEMS PROGRAMMER LANCASHIRE
Join a5 man team in this expanding Technical Services Group. Minimum 3years 05390/MVS systems programming
and YTAM networkingskills. Implementationand management of 3rd party products useful.
Call Val, Ref: J37119 .£37,000 + bens

QUALITY MANAGER AND TESTERS MANCHESTER
Set upand maintain QMS to 1509000 and TickIT standards. Must beable to quickly pick upworking practices and
understand software development life cycle. Testers (Salary to £22K) must have commercial experience and
knowledge of automatedtest tools. Call lan,Ref: 40313 to £32,000 + bens

ACCOUNT MANAGER (RETAIL) NORTHWEST
Mature relationship builder,able to manage key accounts in Retail sector. Long term strategic thinker. Must have
Retail systems experience. Call lan,Ref: 41430 OTE £60,000
SOFTWARE DEVELOPERS NORTH WEST
Talented development professionals needed urgently. Skills in asmany of C/C++, VB, SQL Server, Java, HTML,
Oracle, real time. Numerous excitingopportunities. Call Eddie, Ref:}41456 {negotiable
SENIOR SYSTEMS ANALYSTS MANCHESTER
Minimum 4 years experience including full development lifecycle gained in a Mainframe,commercial environment.
Design and analysis of (large scale) systems development including structured methodologies egSSADM.
Call Val, Ref: |40957 to £39,000 + bens

SOFTWARE DEVELOPERS LEEDS
Leading software house require talented developers. You will have as many of C/C++, SQL, Oracle, VB, Delphi
advantageous. Suit team player.Call Eddie,Ref: )38160 to £30,000
RECRUITMENT CONSULTANT BOLTON
Tired of the carrot and stick? Would you like the freedom to work autonomously within ateam environment where
rewards match your effort? | years+ ITrecruitmentexperience. Give lan Shaw acall now. excellent package

A C  T i t
www.actisrecruitment.co.uk =i

57



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

F o r m o r e i n f o r m a t i o n c o n t a c t A n n a T h r e l f a l l 020 7970 6545 F a x : 020 7970 6741 Ema i l : annat@exe.co.uk

CATALYST

Exciting opportunities within this high paying, progressive, technology driven
financial trading house.

Positions exist within their highly innovative technology area, where a number of
large scale internet and intranet initiatives are developing.

They are looking to hire bright developers and hands on team leaders to form and
run teams addressing business areas ranging from risk management and trading
through to accounting and MIS systems.

Ideally candidates will be graduates with 2 years industry experience in application
development.

Please apply to Catalyst on 01923 240139, fax 01923 249436
or email mail@catalystconsultants.com

or post it to Catalyst, Parade House, 135 The Parade,Watford, Herts WD1 1NA.

e The Tower Houseo lu t ion aeAylesbury
Technical Recruitment Specialists Bucks HP20 1SQ

Tel: 01296 336036 anytime Fax: 01296 336037 Email: jobs@soltech.co.uk

Solution currently have many exciting Design &
Development opportunities within the electronics

industry for Software Engineers who are seeking anew
challenge that will bring excellent rewards and prospects.

Application areas that wecover include:
Telecommunications eBroadcast eMulti-media

Consultancy eAudio/Video eGraphics
Whether you re a software developer, pre‑
sales consultant, systems administrator or
technical architect, we believe that
Mapping out the best strategic move on
your career path can be a complicated
task. With so manyconflicting factors and
influences it s reassuring to find a technical
recrui tment consultancy that appreciates a
considered move.

Skills sought include:
Ce C++ eAssembler eJava eWindows
Unix eO/O eMFCeCOMeDSP

We re confident your next move will be
exactly what you had in mind. Please view our new website which can befound at:

www.soljobs.com
After all, i t s your move.

Freephone: 0800 028 5627 JOBS
www.connectionsrecruit.co.uk

Contact: Tony Netherclift: Tel 01296 336036
Fax: 01296 336037 Email: tony@soljobs.com
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F O R F A R S I G H T E D I T P R O F E S S I O N A L S

Outstanding n e w career opportunities in:

Web Development
Consultancy
Presales
Training

netObjectives Ltd., PO Box 2741, Reading R G ] 8XW. Tel: 01252 727799
contact@netobjectives.co.uk
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Whatever your career stage we will discuss your skills and experience
andfind the rightopportunities.
We work closely with our Clients, understand their requirements and

: o i l provide them with the people whose skills are critical to their future
r o n L i m i t success, significantlycontributing to the successful buildingof their teams.

For mo r e jobs & information hittp://www.opus-itrecruit.co.uk
Weare currently seeking Software Engineers and Project Managers, Team Leaders and Junior

Programmers with skills inany ofC,C++, Java, Visual Basic, OO, Windows NT, UNIX and ECommerce expertise for
clients in the Home Counties, London, the South East and Midlands. Below is a small selection of our latest vacancies.

C++ Software Engineers C/Unix Developers - Anti-Virus SoftwareBracknell to £ 5 0 , 0 0 0 Oxfordshire to £ 3 5 , 0 0 0 + bens
Take responsibility for complete software developmentand build application software Experienced programmers required w i t h strong C skills, to deve lop software for this
components. Ideally 2 years experience of Visual C++ and some STL or Corba cucrerioning company. One or more of UNIX, x86 Assembler, OS/2 device
advantageous, with good liason skills. EX102 drivers, Lotus Notes, Win32, SDK, NIMs for Novell. Excellent benefits. EX14

C++ Senior/Team Leader - M o v e in to Java Senior COM Developers - Visual BasicHertfordshire £ 4 0 , 0 0 0 - £ 6 0 , 0 0 0 Oxon/Surrey/Herts to £ 3 8 , 0 0 0
Excellent C++ &OO skills, full software lifecycle and experience of developing a tech- Design and develop E-Commerce applications a n d progress your career. You should
nical product to work for this exciting company developing Network Management have e x p e r i e n c e of d e s i g n through to implementation and some of OO
Software. Ideally you will have experience of supervising j u n i o r programmers and at COM/DEOM and ActiveX. EX87
least one major systems implementation. EX18

Ca l l Us F o r You r Best Career M o v e Yet .
OPUS Selection Ltd, POBox 1574, Warwick, CV34 42F

Tel: 01926 411155 Fax: 01926 411166 E m a i l : m a i l@opus-ITrecruit.co.uk
¢++/Windows Powerbuilder

. . . i s n ' t i t a b o u t t i m e
y o u d i s c o v e r e d E X E O n L i n e ?

6 0 j a n u a r y 2 0 0 0



Toget on the fast track, call EmmeWallace
OfPositiveSelection Ltd. on01603631050.
Alternatively you can e-mail your resume
to &MMe.DS@paston.co,uk
Orfax to 01603 617275

Our people are doing the@business



‐ Es |

West Yorkshire | f) 1
Programmers, Analyst Programmers,
Web Developers, Software Engineers,
Tech Support (NT, Novell, Unix), also

IT Trainers, & Computer Field
Service Engineers.

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone: Vincent Atherton on Leeds
(0113) 250 4560

email: airedale@btconnect.com
or write to:

AIREDALE RECRUITMENT
Realtex House, Micklefield Lane,

Rawdon, Leeds LS19 6AX

Airedale Recruitment
_ ‐ ‑

You want the best software developers in
the UK working in your company
but where do you find them?

The answer is EXE

Not only can EXE reach a goldmine of 30,000* professional software
developers each and every month, but they’re the best in the business...

e 80% of our readers have between 4 and 10 years experience.
e EXE readers are the technical project managers of tomorrow.

@50% believe they are underpaid™*

Don’t you think it’s about time you looked to EXE?
Make EXE your first port of call:
Anna Threlfall 0171 970 6545
or email a n n a t@exe.co.uk

GRESEONLINE
*estimated readership **source: EXE salary survey ht tp: / /www.exe.co.uk
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P l e a s e
D I R E C T O R Y

c a l l A n n a T h r e l f a l l o n 020 7970 6545 f o r d e t a i l s

COMPONENTS
ComponentSource
30Greyfriars Road
Reading, Berks RG11PE
Tol: +44 ( 0 ) 11 8958 1111
Fax: +44 (0)118 958 9999
sales@componentsource.com
info@componentsource.com
www.componentsource.com
Over 1500components canbedownloaded
instantly, 24/7, via the Website. Free
technical support andcustomer services
availableon 0800 581111(UK)or 1800535
661(Rep. OfIreland).
ProtoView UK Ltd
CPL House, IvyArch Road,
Worthing, West Sussex BN14 8BX
Tel:01903 538058 Fé 1903538068
more.info@protoview.co.uk
www.protov iew.co.uk
ProtoView UKoffersalargeselection of
quality feature rich ActiveX andJavaBean
components.

Frontec AMT UK
Unit 2,Wallbrook Business Centre
Green La,Hounslow,MiddxTW46NW
‘Tel: 0181814.4700 Fax:0181570 6760
info@frontec-uk.com
www.frontec.com
Cross platform intelligent messaging
solutions for application integrationand
e-commerce. Fullcapabilities for the
WorldWide Web, EDI,SAPR/3, RDBMS,
IBMMQ Series, VANs.

CDREPLICATION
RIDGEWAY PRESS
13Horseshoe Park,Pangbourne,
Berkshire, RGB 7JW.
Tel: 0118 984 5331Fax: 0118 984 5186
E-Mail: info@ridgewaypress.co.uk
Short run duplication with on disk printing
upto fullcolour. Norun tooshort. No
deadline too tight. Immediatequotes.
Available withjewelcasesandtray cards
digitally printedin full colour. Paperor
PVCsleeves. Printedmailers.

DEVELOPMENT TOOLS
Inprise
8 Pavilions, RuscombeBusiness Pk
Twyford, Berks RG109NN
Tel:0 1 1 8932 0022 Fax:0 1 1 8932 0017
Customer Services: 0800454065
www.inprise.co.uk
Inpriseis the leading providerof
development solutions from desktop to
enterprise level. Inprise'saward-winning
tools are supportedbyanetwork ofVARs,
partnersandresellers in the UK.
Continuus Software
Bracknell Beeches,Old Bracknell
Lane,Bracknell,Berkshire RG127BW
Tel: 01344-788100 Fax:01344-78811
ukadmin@continuus.co.uk
Continuus has the leadingenterprise and
Internet ChangeandConfiguration
Managementsolutions for companies
with complex developmentenvironments.
CYRANO( U K ) Limited
Devon House, Park Street
Slough, Berkshire SL1 1PX
Tel: 01753 516500
Fax:01753 516441
khall@cyrano.com
www.cyrano.com
Leadingdeveloperof automatedsoftware
quality tools forfinancial,
telecommunica-tions, government,
utilitiesandothermarkets.Morethan 1800
customers worldwide.
GigaSoft Inc
696 Lantana, Keller,TX 76248, USA
Tel:001817 4318470
Fax:001817 4319860
Email: info@gigasoft.com
www.gigasoft.com
Graphing|Chartingfunctionality for all
versions of VB, Delphi, VCBuilder,and
others. Downloadademoor evaluation
editionat our website.
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Popkin Software & Systems
‘StAlbans House, Portland St
Leamington,Warks, CV325EZ
Tel: 01926 450858 Fax:01926 311833
sales@popkin.com
www.popkin.com
PopkinSoftware&Systems is the
manufacturerandvendor of System
Architect, the market leadingsuite of
Analysis &DesignModellingtools.
Programming Research L t d
Glenbrook House, 1/11Molesey Rd
Hersham, Surrey KT124RJ
‘Tel: 01932 888080 Fax:01932 888081
Contact MrJohn Heathcote
ProgrammingResearchLtd(PR:QA)
providearangeof products and services
for improv ingtheefficiency,productivity
andqualityof software development in C,
C++ andFortran.
QBS Software Ltd
11Barley Mow Passage
Chiswick LondonW44PH
Tel: 0181956 8000 Fax:0181956 8010

rs@qbss.co.uk
www.qbss.com
Vast rangeof developmentproducts: Next
Day delivery; 90days freesupport; account
customers welcome.
SELECT Software Tools pic
Westmoreland House,80-86 Bath Rd
Cheltenham Glos GL537JT

229700

marketinginformation@selectst.com
www.selectst.com
SELECT SoftwareToolsprovidesa
business-drivensolutionto companies
adoptingcomponent-baseddevelopment.
Through its market-leadingproductsand
services, SELECT enables themodelling,
managementandassemblyof enterprise‑
class applications fromcomponents.
Superbase Developers Pic
14Regent St, Cambridge CB2 10B
‘Tel: 0118 944 8962 Fax:0118 9540760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2provides apowerful
development environment for databased
applications with modern features and
graphical2-way development tools
includingsource code generation.
System Science
1-6 Bradley's Close, White Lion St
London N19PN
‘Tel: 0 1 7 1833 1022 Fax:0171 837 6411
www.SystemScience.co.uk
Sales@SystemScience.co.uk
The UKSpecialist for allSoftware
Developmenttools, representativesof
Pervasive(Btrieve), InstallShield,RoboHelp
andmanymoreUSvendors.
Take FiveSoftware Ltd
The SurreyTechnology Centre
40Occam Rd, Surrey Research Park
Guildford, Surrey, UK
Tel: 01483 295050 Fax:01483 295051
Email: info@takefive.co.uk
http://www.takefive.co.uk
TheSourceCodeEngineeringtoolSNiFF+
providesanintegratedcollectionofsource
code analysis,browsing, navigation,
comprehension,editing, build,and
configurationmanagement toolsforC,C++,
FORTRAN,Java, and CORBA IDL
developers on WindowsandUNIX.
VBxtras
1905PowersFerry RoadSte 100
Atlanta, GA 30339 USA
Tel: Fax:770-952-6388
www.vbxtras.com
TheVButras CatalogisThe UltimateSource
ofToolsandInformationfor the VisualBasic
DeveloperWorldwide. Visit the VBxtras Web
sitetoget the latestVBin foortodownload&
buy VBtools instantly off ourESDWebsite
VBxtras hasa30-day moneyback guarantee
and the lowestpricesanywhere!
ZAC CATALOGS
www.!instantSoftware.com
Hugeselectionof visualandinternet
development tools! Complete technical
information,downloadable demos, on-line
orderingandinstanton-line delivery. 30
day money-back guarantee.

FORTRAN AND C++
Salford Software Ltd
Adelphi House,Adelphi Street,
Salford M36EN
Tel: 0161834 2454 Fax:0161834 2148
Sales@salford-software.com
www.salford.co.uk
FREE FortranandC++ compilers with
uniqueCHECKMATEswitchable run-time
diagnostics. Callor email for details.

HELP SYSTEMS
PeterboroughTechnical
Communication
8Whitewater, Peterborough PE26FB
‘Tel:01733 237037
Lo-cai 0345 419470
Fax:01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creation ofmanuals andon-screenhelp
systems. Pleasecallor e-mailfor our free
informationpack.

LIBRARIES
Wintertree Software Inc.
69BeddingtonAve. Nepean,
Ontario, Canada K2J 3N4
Tel: 001613825 6271
Fax:001613 825 5521
sales@wintertree-software.com
www.wintertree-software.com
Spellingchecker andthesaurus
components for C/C++, MFC, Visual
Basic, or Delphiapplications.

MFC LIBRARIES
Hypercube, Inc.
LosAngeles, CA, USA
Tel: +1310 5592354
Fax: +13105592357
arlan@hcube.com

www.hcube.com
MFCExtensionLibraries. HyperView++:
VBA-like embeddable forms environment.
HyperDraw++: VISIO-like diagramming |
drawing. Freedemoson www.hcube.com.
Buy directandsave.

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR96BB
Tel:01816817701 Fax:01816817702
Contact: www.openlink.co.uk
OpenLink Software is anindustry-leading
developer anddeployer of secure, high
performancedatabase connectivity
technology, independentoperating
system, network protocolandunderlying
databaseengine.

PUBLISHING
Di 1Pr
Butterworth-Heinemann, Linacre Hse,
Jordan Hill,Oxford OX28DP
Contact: Sophie Foster,
Product Manager

Fel: 01865 314456 Fax:01865 314572
www.bh.com
sophie.foster@repp.co.uk
LeadingPublisherofbooksforprofessional
programmersandsoftwareengineers.
DigitalPresspublisheshigh-quality, leading
edgebooksontopics suchasMicrosoft
Exchange,Windows NT Server, Intranet
Development,MicrosoftSQL Server, Open
VMS,X-WindowSystems, UNIX, Linux,
LotusNotes, Web Servers.

PrenticeHall Europe
Campus 400, Marylands Avenue
Heme! Hempstead, Herts, HP27EZ
Contact: Customer Services
Tel: 01442881891 Fax: 01442882288
ibd_orders@prenhall.co.uk
Wearethepublisherof booksandCD‑
basedtrainingmaterials inallareas of
computing -anddistributeleadingimprints
suchasQUEandSAMS.

RECRUITMENT
LeadPeople Limited
Newstead House, 107 EastfieldRoad
Peterborough PE14AU

Tel: 01733 315510 Fax:01733 314857
email: admin@LeadPeople.com
www.LeadPeople.com
LT. Recruitmentspecialists covering
London City, UKandIreland.

SECURITY PRODU
Aladdin Knowledge
Systems UK Ltd
2-3 Fairacres Industrial Estate,
Dedworth Road,Windsor,
Berks SL4 4LE
Tel: +44 (0)1753
Fax: +44 (0)1753622262
Email:sales@aldn.co.uk
Web: www.eAladdin.com
Aladdin is the globalleader in securing
digital content, from applications software
to Internetuseandaccess. Aladdin's
products includeHASP, Hardlock,
Priviledge, eSafe andeToken.
BL Computer Security Ltd
101Hendon Lane, Finchley,
London N33SH
Tel: 0181 343 0734 Fax:0181346 2672
bi@bics.co.uk www.bics.co.uk
Wespecialise in design andmanufacture
of computer securityproducts. Anchol,
Lure Booster,Deadlock(Dongles)and
C.LA.M.PAlarms
Data Encryption Systems Ltd
Silver Street House,
Silver St, Taunton, SomersetTA13DL
Contact Pauline Orrells
‘Tel: 01823 352357 Fax: 01823 352358
www.des.co.uk sales@des.co.uk
DESmanufacturessoftwaresecurity
products developedasasolution to
softwarepiracyandtheft
RainbowTechnologies Ltd
4The Forum, Hanworth Lane
Chertsey, Surrey KT16 9JX
Tel: 01932 579200 Fax: 01932 570743
sales@uk. bow.com
Only Rainbowdelivers leadingedge
technology andISOcertifiedquality for
softwareprotectionandlicense
management.
Sheriff Software
Acudata Limited,Clarendon House
Shenley Road, Borehamwood
Hertfordshire,WD6 1AG
‘Tel:0181905 2552 Fax:0181 959 8583
sales@sheriff-software.com
www.sheriff-software.com
The SheriffSDKprovides secure and
flexiblecopy protection without the need
for donglesor royalty payments. Includes
classes anddemos for Visual C++, Visual
Basic, VisualFoxProand Delphi.
Softlok Int: jonal
Softlok House, 14Bark Street East
Bolton BL12BQ
Tel:01204 436000 Fax:01204 436025
sales@softlok.com
www.softlok.com
Establishedin 1987,Softlok specialise in
softwareprotection, website
authentication &secure intranetaccess.
Superbase Developers Pic
14Regent St, CambridgeCB2 1DB
Tel: 0118 944 8962 Fax: 0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase 3.2offerspowerfuldata
encryptiona n danRSA encryption library
with user-definablekey lengthsandbuilt-in
emailsupport for securecommunications
anddatamanagement.

TRAINING
BrooksAssociates
Bismore,Gloucestershire GL6 7DG
Tel: +44 (0)1452770060
Fax: +44 (0)1452770078
Email: bbrooks@cix.co.uk
Contact: Bob Brooks
Worldclass training forDelphi
professionals.
CRaGSystems
178Bath Road,Thatcham,
Berks RG183HJ
Tel: 01635 873670 Fax: 01635 868557
exe@cragsystems.co.uk
www.cragsystems.co.uk

CRaGSystems provides training and
consultancy for both Object Orientedand
Structured Analysis andDesign ofeither
business or real-timesystems. Object
Orientedtechniques follow the Unified
ModelingLanguage(UML) and Structured
techniques the Yourdon methodwith
Ward-Mellor real-timeextensions.
Database Programmers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick, Stroud, GL66QQ
Contact Christine Shakespeare
Tel: 01452 814 303 Fax: 01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRisaTraining, Consultingand
DevelopmentCompany offering
scheduled, customised, 1-2-1,on-site
education. All our courses arebasedon
practical, hands-onexercises andweaim
tote achprogrammers to develop
databaseapplications in Delphi, Visual
Basic, Access, Clipper andVO.

DunstanThomas Limited
Enterprise House, lsambard Brune!
Road, Portsmouth PO12RX
Tel: 01705 822254

aining@dthomas.co.uk
web http://training.dthomas.co.uk
DunstanThomas arethe Inprise
ProfessionalServicesOrganisation
providingtrainingandconsulting services
for UKand Europe.Wespecialise in all
Inpriseproducts, Delphi,JBuider,
VisiBroker, Applications Server etc.
LearningTree International Ltd
Mole Business Park
Leatherhead, Surrey KT227AD
Contact Jan Mott
Tel: 01372 364600 Fax:01372 364611
uksales@learningtree.com
www.learningtree.com
Training for ITProfessionals,Totally
integratedtraining solutions fromthe
worlds finestindependenttrainingcompany.
QATraining
Part of QA Group Ltd, Cecily Hill
Castle, Cirencester, Glos GL7 2EF
‘Tel: 0870 90 600 90 Fax: 0870 90 600 80

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 Peoplehaveaworld-wide
reputation inassistingclients adopt and
makesuccessfulprogress with object
technology.
The Windows Developer
Training Specialists
Synaptix Ltd, 160 Aztec West,
Almondsbury, Bristol BS324TU
Contact: ColinWilson
Tel: 01454851563 Fax:01454414331
Email:colwilson@compuserve.com
KimCrouse-Wilson isperhapsAmerica's
premier Win32API expert trainer, now in
the UK. For the best training for C
programmers, or C++ programmers who
needmoreGUIthan MFCcanoffer,
there's nobetter numberto call.
Valtech Ltd
Corinthian House,
St Giles Circus,
279Tottenham Court Rd
LondonW1P 9AA
Tel: +44 (0)171307 2300
Fax:+44(0)171307 2301
We 'tp://www.valtech.com
training@valtech.com
Valtech isaninternational training and
consultinggroupoffering a wide range of
courses, to transfer the expertise to
develop new multi-tier systems. Valtech
has trained5000people throughout Europe
in 1997,andis recognizedastheEuropean
leader in Object Technology Transfer.
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JaCC 99 - the software developer 's conference
ACCU (the Association of C and C + + Users ) and EXE have p u t together a u n i q u e
conference for all Java, C and C + + developers over four days at the world-famous
Oxford Union, featuring expert speakers including Jim Coplien, Kevlin Henney,
Barbara Moo, Andy Koen ig , Nigel Wa r r e n and Bertrand Meye r. Preferential rates are
available for EXE subscribers and ACCU members.
Check the schedule at the link below for the latest updates ( t w o new s e s s i o n s on
Wednesday: Solaris Technology and COM as a better C + + , COM+/MTS as a better
COM; and a s w a p of s e s s i o n s between Friday and Saturday)

> Full conference details

= L a t e s t news

Visual is ing CA
A report from the CA World conference.
Orchest ra t ing  an embedded revo lu t ion?
Embedded Solutions Ltd (ESL), a spin-off jo in t venture with Oxford Un ivers i t y, was
set up to develop and exploit Handel-C, a radical approach to co-design.
> More news

=> Techniques

WebClasses - e x t r a t u i t i o n
Jon Perkins continues his coverage of the WebClass technology introduced in Visual
Basic 6.0.

2 Techniques : __ _ ka _Available n o w

99
WebClasses - ex t ra t u i t i o n E x E
Jon Perkins continues his coverage of the WebClass technology introduced in Visual oe =m
Basic 6.0. pm
Techniques - July 1999

Fle Edt vew | ” More articles...

publications o f C e n t a u r C o m m u n i c a t i o n s Ltd.
icy? R e a d t h i s fi r s t ! R e a d o u r p r i v a c y s tatement .greymatter

W i n a c o p yof ActiveX Compon: @Internet

Techniques - July 1999

WebClasses - extra tu i t i on
Jon Perkins continues his coverage of the WebClass
technology introduced in Visual Basic 6.0.

Last monthI discussed the basics of WebClass technology, notably the
simple Request/Response model that facilitates the p a s s i n g of
information from client to server and back. This month I am expanding
the topic to provide deeper coverage of this same i s s u e , and to explain
how a web-based application can reta in state information. As before, I
will be including fundamental web-development i s s u e s because there are
still many developers who have yet to make this s tep in to the brave
new world of the Internet.

. 1Sn ' t  i t
about t i m e
y o u discovered
EXE OnLine?Sending client data to t h e server

Web pages are, more often than n o t , a o n e - w a y flow o f data. The user
requests a specific page, for which a navigation request is passed to
the server, and then the next page is sent back down. Somet imes,
however, the user needs to send data up to the server, for example to
send in registration details for anewly purchased software product. This

as ee is implemented by sett ing a section of the HTML page with form tags,
specifically <FORM> and </FORM>

Subscibe
t o d a y ! Within this defined r e g i o n exist individual items such as text boxes, radio

buttons, check boxes, and so on. Tw o standard components that are
Se also used are a Submit button and a Reset button. The Submit button

p a o l a sends the data that has been entered in to the form up to a previously
determined URL, while the Reset button initialises the values of each
control within the form region. A single HTML page can con ta in multiple
forms, but each separate form will need to have i ts own Submit button.

GRMAONLINE
h t t p : / / w w w . e x e . c o . u k

T h e f n r m t a n c t h e m e e l v e c h a v e 2 c o u n l e o f n a r a m e t e r c t h a t s r e w o r t h a j
@Internet



KevlinHenney

TheEXEQuestionnaire

In the first of anew series weturn the spotlight onawell known figure within the world of software
development. This month wefeature Kevlin Henney,m e m b e rof the BSI C++ standard panel, patterns enthusiast,
conference speaker, and all-roundgood egg.Kevlini s alsoPrincipalTe c h n o l o g i s ta tQ ATraining.

What was the first computer you worked on?
Thefirst computerI usedwas a UK101,but the first I used
professionally was a DataGeneralMV.
What was the first computer languagey o u worked in?
Thefirst computer language I learntwas Basic on saidUK101,and
the first I usedcommercially was Fortran77. By the way,you’re not
recording this first bit, right?
What was the last p rog ram you wrote?
Fairly unexciting, but nonethelessusefulandnecessary: a test
harness.This is for framework and library classes (which I guess
don’t qualify asprograms,per se) that wi l l befinding their way into
somecourses, articles, talks, patternwrite ups, libraries,etc.
What was themost difficult projectyou worked on?
While therearecertainly technologies usedon projects thatare
challenging(and indeedchallenged),the realsourceof difficulty is
oftendevelopment culture‐ manycompanieshavea politicalclimate
thatworks against gooddevelopment.The SoftwareEngineering
Institute’sCapabilityMaturityModelhasbeenunofficially extendedto
reflectthis - check out theCapability Im-MaturityModel(CIMM)at
Attp://wwwstsc.hill.afmil/CrossTalk/1996/nov/xt96d11h.asp.
Are the best software developers born or made?
Yes.
Which one aspect of the software industry would you change,
if you could?
Creeping featurism.
What advice would you give to someone star t ing in software
development today?
‘Areyoureally sure about this?”
What is you r proudest accomplishment, wi th in IT?
Hmm,I guess it would beeither of these:

e Thedevelopment of QA’s 5dayAdvancedC++Development
Techniques course, with AndyOlsen.This was a radical reworking
of the previous4 day version and focused on standard C++,
patterns,andpracticesassociatedwith languagefeatures rather
than language features for their ownsake.

e Once threatening themanagerof an integration teamwith a
macro: # d e fi n e p r i v a t e p u b l i c , to beprecise. The software
producedby theproject I was onwas supposedto beallowed to call
aparticular function in their centralised framework. It was
declaredp r i v a t e at the time,butwithout it our software couldnot
becompleted to contract andthemanagerseemed to be
unperturbedandunhurriedby this. I admit it was unsportingand
definitely below the belt, but the jaw-dropped expressionalone‑
‘youcan't dothat... can you?’ - wasworth it .This episode confirmed
for me both the powerof theC preprocessor and why it is generally
anabomination to beavoidedwhere possible.
Commercial, shareware, freeware, Open Source?
They all have their place; it is amatter of balanceandcontext asto
which strategy is the best.My personalfeeling is that the dial is
currently too far over intocommercial for many products.
How do you react to the flames of languagewars?
By donningNBCgear followed by ‐ depending on the natureof the
debate,debaters,anddebatees - extreme indifference(gooff and
makeacupof coffee), extrememoderation(‘hey,weshouldal l get

EXE j a n u a r y 2 000

C T R L - B R E A K

along, they’re only languagesafter all’), or extremeviews ( ‘ i f
languageshapes the way that we think, surely languagesderived
from Basicarea way of avoidingthinking’).
What is you r favourite book?
The non-programmingbooks that havemost influenced the way I
think about software development would probably be

e TheDesignof Everyday Things by DonaldA Norman,with
principles andpractices that can becarriedover to the internal
design of software andnot just themorepredictable view of its user
interfaces.
e minimumbyJohnPawson: less really canbemore.
e The Timeless Way of Buildingby Christopher Alexander is the

work that originally laidout themotivation, definitions, and
manifesto for patterns.Although a great book in itsown right, there
is a lotmoreto patternsthan is contained in the Gangof Four’s
DesignPatterns.

e HowBuildingsLearn:WhatHappensAfter They'reBuilt by
Stewart Brand; becausebuildings change, andsodoes everything
else.To quoteJimCoplien, ‘ in software theonly constant is change’;
to understandthe natureof change in structures seems to be
somethingdirectly relevant to software development.
e TheElementsof Style by Strunk andWhite is aclassic book

for written composition,whether proseor code.
e To E n g i n e e ris Human: The Role of Failurein Successful Design

byHenry Petroski, because it would benice to think of software
development asrelatedto engineering,asengineeringbeingrelatedto
humans,andof failure relatedto somethingpositive.
What is you r favourite film?
O i lon water catchingsunlight. It’sabout interfaces.
What is your favourite website?
If it’s the site I visit mostoften, that wouldprobably be
www.google.com, withoutadoubt thebestsearchengineout thereat
themoment. In termsof sites that I tendto findmyselfrecommending
to others, it wouldbeoneof: theCIMMsite I mentionedbefore;the
InterfaceHallof Shameat www.iarchitect.com/mshame.htm,which
critiquespooruser interfacedesign,with LotusNotesandthe
Windows interfacereceivingsomelessthan honourablementions;and
theProgrammer’sStoneat www,ftech.net/~honeyg/progstone/
progstone.html,themost accurate profile of the successful
programmermindset I havecomeacross.

Another oneI find rewardingand tend to hangout on is the
Wiki, for which a usefulentry point is at c2.com/cgi/wiki?
Welcome Visitors. It’squite difficult todefine exactly - adynamic
and interactivewebsite with someof the spir i t andculture of agood
newsgroup or list gets close,but it hasmoreof a bazaar feel to i t .
The focus of topics tends to includeOO,patterns,andXP.
What is you r latest gizmo?
Somethingrather functional: a touch screen-drivenalarmclock.
What makes it interesting is that it’s sopoorlydesigned. Sure it
works, but I ’mtalkingabout usability: I am presumingthat it was
designedby someonewho is single, sleeps heavily,and has no other
timepieces (e.g.watch, palmtop,PC,etc). My wife, however, is
altogether lesskeenon it . a
Nextmonth:KentBeck



C T R L - B R E A K ...The all new adventures o f Verity Stob

13 ways to loathe VB
Verity Stob has recently been press-ganged into a Visual Basic project. For the benefit of

other programmers who m a y be brought down in this way, she has prepared an executive

summary of her experience.

1. Procedure and function call. This area of Basic has come on in
leaps and bounds. Whereas in the bad old days you had to use G o s u B ,

these days you have subs (‘subs’ is the preferred baby-speak for what
grown-ups call procedures or void funct ions) and functions. You
write:
Subname P a r a m l , P a r a m 2
to call sub Subname and:
R e s u l t = F u n c N a m e ( P a r a m l , P a r a m 2 )

to call function FuncName. Notice the useful difference in syntax, with
and without parentheses, which serves more purposes than I can
describe. It is of course a syntax error to write:
S u b n a m e ( P a r a m l ,  P a r a m 2 )

but the good news is you can write:
F u n c N a m e ( P a r a m l ,  P a r a m 2 )
to call a function and ignore its return. However,if P a r a m or Param2
are reference parameters ‐ and they wil l be unless you have specifi‑
cally demanded value parameters ‐ they wil l be treated in this specific
case as value parameters, and any assignment to them discarded on
exit from FuncName.

Obviously the syntax:
C a l l F u n c N a m e ( P a r a m l , P a r a m 2 )

fixes this, and causes Param1 and Param2 to be treated as reference
parameters.
Right.
2. Variable declaration. This is achieved using the intuitive keyword
Dim. To declare an integer I write:
Dim I A s I n t e g e r
To declare a whole load of integers write:
Dim I , J , K , L A s I n t e g e r
Actually (haha got you!) this doesn’t work. This declares I, J, and Kas
variants and only L asan I n t e g e r . This almost never mat te rs , except
quite often.
3.Cal l ingfunctions and accessing arrays. In most languages you can
distinguish betweena call to function F with parameter3 anda refer‑
ence to array F index 3becauseone is written F (3) and the other F ( 3 ) .

In Visual Basic theyareboth written F ( 3 ) . Yes.
4.Another th ingaboutarrays. The index of the first element is 0,unless
it is set to 1by a directive.
5. But there are also collections, modern object-oriented versions of
arrays. And the first element of these is usually 1,unless it happens to
be 0. Sometimes it is 0and sometimes it is 1,depending on where you
found it. Do you feel lucky, punk? Well, do ya?
6. Did I mention ‘object-oriented’ back there? Hahahahahahahahaha‑
hahahaha.
7. Initialisation. This areaof Basic has come on in leaps and bounds.
Whereas in the badolddays you hadto usea completely barbaric mech‑
anism basedon the keywords D a TA and R E A D , this has now been swept

away. The fragment below illustrates the modern way to initialise an
array in code.
Dim A ( 2 0 ) A s D o u b l e
A ( O ) = 4 . 5 ‘ M a y w o r k , may n o t - who c a n t e l l ?
A ( 1 ) = 4 . 7 1
A ( 2 ) = 4 . 8 2
A ( 3 ) = 4 . 9 2

You get the idea.
8.Arrays of constants. Nosuch thing. Anyway, what would you dowith
‘em if y o u had ’em?
9. The type I n t e g e r declares a 16-bit integer. That’s r ight ,sixteen bits.
Yes I am using the latest version. Unbelievable, isn’t it? Let’s have a
big warm EXE welcome back to code that dies suddenly around the
33 KB mark.
10.Assignment. This area of BASIC has come on in leaps and bounds.
Whereas in the bad old days you used the = operator for assignment,
preceding it with LET if you were a fusspot of the first order, these days
you use the = operator for assignment, preceding it with L e t if you are
a fusspot of the first order. Or S e t if it’s an object. Which is compul‑
sory not optional.
11.Logic. This particular language is supposed tobeeasy and intuitive,
so here’s a test for you. Suppose that C h e c k 1 is a checkbox on a form,
and you execute the code:
Dim b A s B o o l e a n ,
b  =  C h e c k l . V a l u e
c = N o t C h e c k 1 . Va l u e
Then b as expected wi l l contain T r u e if the checkbox is checked and
F a l s e if the checkbox is unchecked. What do you think c wi l l contain?
(Clue: always T r u e . No, really.)
12. The four magic constants of the apocalypse:N o t h i n g , N u l l , E m p t y,
and E r r o r .

12.5 The stupideditor, which by default wi l l p u t up a whining dialog if
you t r y to leave a line which it recognisesas syntactically incorrect.
Like when you leave an incomplete line temporarily to go and copy a
long identifier into the clipboard, for example.
12.7 The stupidcompiler, which by default does a ‘compile’ sosuper‑
ficial that you can get runtime errors caused by an If miss ing its
End I f .
12.8Procedures, sorry ‘Subs’, can bedeclared P u b l i c , P r i v a t e , or S t a ‑

t i c . Two points to anybody who correctly guesses what S t a t i c does.
Three points to anybody who can suggest a sane use for i t .
13. B i l l is mak ing even more money out of this. And I am powerless to
stophim. In fact, I am helping him. a

c  A s  B o o l e a n

(Next week:Java. Verity Stob is currently appearing as a troll in every
single tiresome religiousdiscussion about languages on Usenet.)

E X E j a n u a r y 2 0 0 0
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