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Speech Enabling
a World of Applications

Speech is the ultimate user interface.
Byspeech enabling your applications, you
could make them both intuitive and user
friendly. What ismore, you can deliver
a competitive advantage over other
applications along with improved margins
and revenue.

The time is right for speech.
Whilst the rest of the world focused their
attention on Y2K compliance, continuous
speed recognition software underwent
dramatic improvements - accuracy is now
higher and enrolment times are shorter
than 12 months ago.

The time is right for DragonSystems
Dragon Systems has consistently led from
the front in speech recognition technology.
Dragon NaturallySpeaking®Version 4.0
has continued the award winning
performance expected of an industry
leader. Ingroup tests the Dragon
NaturallySpeakingspeech recognition
engine gave outstanding results.

Now this groundbreaking
technology is available for
your applications.

DragonNaturallySpeaking
developer products
Our SDK works with Visual Basic, C++
and Delphi, using either ActiveX or SAPI
(or both), enabling easy integration
of our speech engine. It is contained
within the Developer Suite CDalong
with documentation and demo versions
of both our Standard and Enhanced
Runtimes. Available at just £29.99 it is
highly cost-effective, providing everything
you need to deploy anapplication.
This makes DragonNaturallySpeaking
the definitive toolkit to create speech
enabled application.
Free SDK download
Visit our Developer Den at
http://developer.dragonsys.com for free
SDK download and much, much more.
OR
CDfor only £29.99 inc.VAT.
Call uson08081 007 003 to order your
Dragon NaturallySpeaking Developer
Suite CD (containing SDK, documentation
and demo runtimes).
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More hands welcome
UIs are a bad thing, and this
applies on many levels. As I

write this opinionpiece I need
two hands on the keyboard to
touch type and a third handon
the mouseto navigate through
the document. Problemis I only
have two hands! The moveto and
fro between keyboard and mouse
is a real hassle. No better system
has really emerged, even though
WIMP (Windows, icons,and
mouse pointer)has beenpopular
for over 20years. The trackpoint
does solve some problems but
this is not idealeither.

Of course, this is not the only
issue. Another grudge I have,
still f rom a user pointof view, is
this whole desktop metaphor.
Don’t get me wrong, I am al l in
favour of metaphors. Recently
readingMetaphors we live by
(Lakoffand Johnson, ISBN0-226‑
46801-1) was a realeye opener.
But the desktop metaphor as
used in GUIs doesn’t work v e r y
well at all. It has too many
mismatches with realdesktops. I
can, and I do, have my desk ina
real clutter, but I can nearly
always find any paper in just a
few seconds. I can’t say the same
thing about find ing a document
on my computer. And no, I
definitely do not leave my
wastebasket on top of my desk.

One amusingpoint is that it
seems that DougEnglebart, the
inventor of both mice and GUIs,
is also dissatisfied with their
current use. When he invented
the mouse, he devised at the
same time a one-hand operated
chording device: one hand on
the mouse and the other on the
chording device. More natural
for us two handedhumans. (You
could always use your feet; a
Ctrl-Alt-Del foot pedal was
recently advertised on the Web!)
On Englebart’s appreciation of
today’s GUIs, here’s a quote
taken from Technology Review:
‘Here’s the language they’re
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proposing: you point to
something and grunt.’

Diabolical asthey are,
graphical interfaces do make
controlling a computer easier
(andprettier) than from the
command line, but so far this
has happened with some power
taken away from users. For
anything a bit complex,
grunt ing a double-click jus t
won’t do. The next best th ing is
going through screens of
parameters/configurations in
what are usually called
preferences or options. To help
in this maze of tick boxes, there
are the ever helpfulToolTips
and contextual help, except that
more than half the time they’re

no t fu l ly implemented or out of
date; and the help system is jus t
slow enough to dissuade you
from using it in the first place.

Back some fifteen yearsor
so, a friend working i n a
tra in ing company explained to
me how easier i t was training
people to use DOS than the Mac.
In one case they hadrecipes to
type for each goal they were
t ry ing to achieve. True, they
didn’t always understand the
deeper meaning of the
incantations they were typing
but it did work. On the Mac, the
users hadto understand the full
desktop metaphor and then a l l
i ts flaws before they were able
to do the simplest operation. In
other words, the learning curve
was steeper for GUIs. How
counter-intuitive.

Yet, Ihaven’t touched on my
main beef. In the good ol’ days
of Unix, most command
outputs could be used as the
input of other commands, and
there was a crack ing good
shell. Okay, this is sti l l
available today in GNU/Linux
and a l l other Unixes, but it is
mostly lacking in the standard
Windows platform (you can
always add so many add-ons to
give it a Unix feel).

Extendingthe power of
simple commands by
combining them together is
something that Unix users
( inc lud ing many developers and
most system administrators)
miss terr ibly when movingtoa

For anythinga bit
complex, grunting a
double-click just won’t
do. What is needed are
pipes and filters.

GUIenvironment. With the
relatively simple concepts of
pipes and filters, Unix has
achieved a consistent
framework to extend even the
most basic command. Insteadof
having to include everything
possible in oneapplication, just
in case someone might needa
specific feature, developers can
focus on one task at a time
know ing that users w i l l beable
to combine their programs with
any other present on the
system. The power is in the
(two) hands of the users.

Enter the world of the
regular expression, the back
quote, and the pipe character.
A l l this potential power is
fantastic but not everyone dares
unleash it . Even if simple
conceptually, it is arather

complex and unforgivingworld.
Make a t y p o in y o u r
. p r o c m a i l r c and a l l y o u r ma i l
might go ashtray. Dumbing
down the interface does offer
protection against many errors
and safety for the fools.

Xerox was where the first
computer w i th a graphical user
interface was invented. For the
past th i r t y years we’ve
essentially been using the same
technology. Some say the Alto
was evenbetter as acomputer
than today’s offerings ( w i t h i n
the limitations of the time). The
pipe and filter metaphors have
continued their own l i fe in a
qui te separate way. Either you
get a CLI system, and get the
power and accept being bitten
sometimes, or go for aGUI and
accept i ts m a n y limitations.

Except that it doesn’t have to
be this way. Graphical interface
designers and system
programmers should work
together to make the best of
bothworlds. One possible
scheme would be to havea core
system based on the pipe and
filter metaphors wi th most if
not al l programs writ ten to take
advantage of them, and on top
of it aGUI wi th a real visual
development system where you
could draw lines from the
output of a program to the
input of another and annotate
the l inks wi th some
constructions describing any
k indof regexp. Pre- and post‑
conditions perhaps. This should
work in such a way that these
two representations are
functionally equivalent. One
could use either one or go from.
one to the other and back.That
would be a better way to edit
programs... and documents.
But that’s enough about this
suggestion; I should let others
offer even better schemes...

DavidMery
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Tab Pro

General Features:
> S u p p o r tYear 2000 in your projects
> Create your own custom

> Bind the Tab Pro controls to Activex |
Data Objects (ADO) 2.x using OLE DB
technology[stills u p p o r t sdata binding
to Data Access Objects (DAO) and appearanceor choose from
Remote Data Objects (RDO)] predefinedstyles

> Implements apartment-model > Provide full clipboard support for
threading memo andformatted edit controls

> Design time support for setting > Bind the Input Pro controls to
pictures, plus metafile support ActiveX Data Objects (ADO) 2.0

using OLE DBtechnology, Data» Many colour properties default to
Access Objects (DAO) and Remotesystem colours

> Tab ActiveX control provides Data Objects (RDO)
optimised intelligent scanning and > Support for ATL (Apartment
loading of child controls Threaded Library)

ilection

our included List Designer to increase
your productivity.

Custom Appearance
Properties:

> Supports upto 2billion list items by
usingthe custom InsertRow
property

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

> Display data in single or multiple
columns

> Insertbitmapsor icons intoany
columnsor rows.Assign different
pictures for boththe selected and
unselectedstates

> Assign aspecificthree-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

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
application.

complement to any

New in version 3.0:
> Bind the spreadsheet to ActiveX Data

Objects (ADO) 2.0 using OLE DB
technology [still supports data binding
to Data Access 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
(ve rs i on 3.2 and greater) files:32‑
bit vers ions only

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

> Use one of 74 functions (includes
61 new o n e s ) in your formulas

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

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

> Fireevents 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 itemor reselects the
same item in a combo box cell

L O  A O  A e  A
Order hot l ine
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Email : sales@contemporary.co.uk



InterBase forced into Open Source
I n a s u r p r i s e move, Inpr ise has
announced that the next version of
i ts InterBase product wil l be
released under Open Source
licence. C u r r e n t l ya t version 5.6, the
source code for InterBase6 is
scheduled to be published in the
first quarter of this year. Platforms
that will be supported include Linux
aswell as Solaris and NT(it will be
Open Source in all versions).

Inprise’s hand w a s forced
before Christmas bythe massres‑
ignation by senior members of the
I n t e r B a s eteam. These individuals.
went public, posting to Usenet
newsgroups, pressurising Borland
to release InterBase as Open
Source ‐ to which pressure the
company rapidly acceded.

Despite being along-established,
fully-tested, widely ported and, ini ts
time, innovative application, Inter‑
Base has only ever enjoyed limited
successinthe m a r k e t .Since acquir‑

ing the product as part of the Ash‑
ton-Tate/dBASE package, Inprise
has st ruggledto establish the prod‑
uct in a niche dominated by
Microsoft, Oracle and Sybase.

The exact nature of Open
Source licences has not yet been
made public. However, Inprise has
announced that a separate compa‑
ny wil l be set up to manage the
process, with money made on ser‑
vice and support.

The InterBase company was
formed when Borlandoriginally spun
off the RDBMS over two years ago.
Inprise intends to continue to sell
and support InterBase 5.6 through
normal distribution channels.

According to Dale Fuller, inter‑
im CEO and president of Inprise: ‘By
Open Sourcing InterBase, we will
be unleashing a world-class data‑
base for companies worldwide to
develop and deploy business-criti‑
cal, mobile computing, and Internet‑

based applications for multiple plat‑
forms, including Linux, Solaris and
NT. This is anamazing opportunity
for Inprise, i ts customers, and the
Open Source community.’

While the Open Source commu‑
nity must berubbing its hands in glee
at this latest ‘acquistion’ - and an
economically scalable system is a
further plus for migration to Linux ‑
the words ‘fools’, ‘rush’and ‘in’ spring
to mind at the prospect of modifying
the code of a back-end database.

Debate hasalready started as to
whether there are prior claims to the
t i l eof‘first major Open Sourcedata‑
base’, with POSTgreSQL (now at
v e r s i o n 6.5.3, and a direct precursor
of Ingres) having been ‘open source’
since its development started in 1977.

Further details of the roll-out
plans for the InterBaseOpen Source
project will appear on the Inprise
website.
w www.inprise.com

Juggling software with WinA&D 3.1
Not only does it help with system
analysis, requirements specifi ‑
cat ion and so f twa re design, bu t
there is code generation, too. The
too l i n ques t ion is Excel So f t ‑
ware’s WinA&D. I t u s e s struc‑
tu red analysis and design,
object-oriented model l ing using
notations tha t include UML, and

navigate between diagramsor to
select specific diagram objects
by c l i c k i ng on the items. You can
access propert ies, details, t ex t
specificat ions and code f o r a
selected i tem.

An inheritance g raph ( p i c ‑
t u red ) c a n be generated f r o m
root classes in t h e object-or i‑

data model l ing of in format ion systems.
Version 3.1 sees t h e capabil i ty of generat ing

custom HTML-based reports from software mod ‑
els.The scriptable report generator processesan
HTML text fi l e w i t h special tags that get replaced
with information from t h e design model. The gen‑
erator is extendablewith custom tags that run user‑
wr i t ten procedures stored in an in-process DLL.
Excel Sof tware sees benefits in combining CASE
tool-qual i ty analys is w i t h HTML to provide tech ‑
nical documentation, design reviews,and the dis‑
t r ibut ion of maintenance information.

For modell ing, t h e too l has diagram editors for
process, data, class, state, object, structure and
task models,which are integrated through a glob‑
al data dict ionary. Each model c a n contain one or
more diagrams, the i t e m sfor which can be shown
or hidden.You can configure which types of dia‑
g r a m objects are shown in an i t em l is t to sui t spe‑
c ific needs. A contents v i ew c a n be used to
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ented design d i c t i ona ry. Several inheritance
graphs c a n be shown at the same t ime with di f‑
ferent root classes al lowing you to focus at tent ion
on specific areas of design. Class propert ies and
code can be accessed from the inheritance graph.

A palet te of colours is also avai lable to the
designer. For each diagram type, the default out‑
l i ne and background-fill colours can be assigned
to each type of diagram object. To mark or high ‑
l ight individual objects, you c a nselect the objects
and c l ick the colour palette in the tool bar. Entry
n a m e s in the data d i c t i ona ry c a n be automatical‑
ly coloured based on element type, mak ing it eas‑
ier to locate specific types of entries.

T h e tool also provides design ver ificat ion
reports and text import/export features.

WinA&D 3.1is a v a i l a b l e i nfour editions: Devel‑
oper at $1,995, Desk top at $1,295, Educational at
$845 and Standard at $495.
wwww.excelsoftware.com

N E W S

Sheridan is bundling all i ts most
current tools and ActiveX compo‑
nents within aDeveloper Suite. It
inc ludes ActiveToolBars Plus,
ActiveThreed Plus,ActiveListBar,
ActiveTreeView, D a t a W i d g e t s3.1,
Designer Widgets 2.0, Calendar
Widgets, VBAssist 5.0 and Code‑
Assist 1.1. A Single Developer
licence for v1.0 costs £699.
www.componentsource.com

The access and integration of real‑
time XMLdata across applications
like VBand AllaireColdFusion is
provided by Merant's DataDirect
Connect for XML. This product is
oneof the technologies of Merant’s
Egil ity data in tegrat ion range of
products.
www.merant.com|datadirect

U n i f y has committed to support‑
ing the Java 2 Platform, Enterprise
Edition ( J 2 E E ) .Aswell as theJ2EE‑
based application server Unify
eWave Engine, the e-business
component framework Unify eWave
Commerce will support the plat‑
form.
www.ewavecommerce.com

RationalTestFoundation for Win‑
dows 2000, which i sa ne x t e n s i o nt o
Rational TeamTest, provides an
automated system for Windows
2000 Appl icat ion Specificat ion‑
compliance test ing. Test Founda‑
t ion is a collection of tools and
documentation to automatically
ensure compliance as part of the
normal testing cycle.
www.rational.com

Pervasive'’s Tango 2000 Applica‑
tion Server andPervasive.SQL
2000 Server software i sa v a i l a b l efor
S o l a r i s7: they can be deployed to
Sun's 64-bit operating environment.
The Solaris model is compatible
with the rest of theTango 2000 prod‑
uct family.
www.pervasive.com
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JBuilder3Foundation( J B u i l d e rfor
Linux) is a cross-platform devel‑
opment environment for creating
Java 2 platform-based apps for
Linux,Solaris andW indows .Aswell
as the AppBrowser and Codeln‑
sight, there is a graphical debug‑
ger. Available for free download.
www.borland.com|jbuilder|foundation|

Inprise has developed i t s infra‑
structure support for Internet‑
based e-business applications
with the release of Inprise Appli‑
cation Server 4.0 and VisiBroker
for Java 4.0. Inpriseclaims it tobe
the first Application Server to com‑
bine EJB and Corba technology for
Web apps.
www.borland.com

You canadda colour syntax-high‑
l ight ing text editor to apps with
Tetradyne Software's Source‑
View2.2ActiveX. Features include
supporting multiple views of a sin‑
gle text document, splitter panes,
row/column-based insert, delete
and copy methods for p r e c i s e text
manipulation, and the use of book‑
marks. It costs £227.
www.tetradyne.com/srcvwax.htm

A beta version of GoLive Dynamic
Link for ASP, a new e-commerce
module for Adobe's Web design
and publishing tool GoLive 4.0, is
available from theWeb. It enables
database binding to be implement‑
ed directly within GoLive, and can
g e n e r a t eASP codet ointeractwith
Microsoft Commerce Server.
www.adobe.co.uk

Built with Delphi.This is the crite‑
tion for all the commercial, share‑
ware and freeware products listed
on Baltic Solution's website.The
company is inviting submissions to
be added to the l is t ing, which i t
describes as a service to the Del‑
phi community.
www.balticsolutions.com

All change for the year 2000
In t a s o f t ,thesoftware tools special‑
ist, has created the next generation
of its configuration management
system,AllChange.With theempha‑
sis on flexibility and ease of man‑
agement, AllChange 2000 has a
number o f newf e a t u r e s .A swell a s
browsing and controlling files on
remote platforms, and attaching
files to change requestsand release
definitions, you can build relation‑
ships betweenconfiguration items
to help the impactanalysis process,
and also transparently access
A l l C h a n g e2000 through Microsoft
Word and Explorer (pictured).

You can automatically gener‑
ate release notes and known error
lists from within Word, and embed
automatically updated data fields
in the Word documents.

FTPfunctionality has been inte‑
grated into the command structure
of AllChange 2000, enabling FTP
commands to be issued without
user i n t e r v e n t i o n .This provides
remote access to platforms sup‑

tory structures on the remote
machinescan bebrowsed to select
files for processing ‐ for example,
to bechecked in.

To help provide context for
actions, any type offi l e can be linked
to change requests or release def‑
initions. Intasoft suggest this facil‑
ity could be used, for example, by
testers to attach screen dumps or
other test evidence to any error
reports that arec r e a t e d .The attach‑
ment can take the form of being a
link to the original document or of
being a secured copy of the file.

Device independent Palm readings
PalmOS3.5hasbeenmadeavailable under NDA to developers.This
is the first ful l release of PalmOS tha t is device independent, and
was developed by the newly-created Palm Comput ing Plat form
group ( now distinct f rom Palm Devices).

The main new features of PalmOS3.5ares u p p o r tfor colour, some
Ul enhancements,aweb cl ippingAP I andfull localisationfor Roman
and Japanese languages. T he OS includes a detailed Hardware
Abstraction Layer,w i t h the introduction of aHardware Reference
platform. Expect first products from licenseesbasedonthis version
around May/June.

Work has also star ted on thenext revision,PalmOS4.0. This ver‑
sionwil l support communications better,wi th the addition of phone‑
oriented services: a phone API wil l complement the handheld API
set. Another goa l is to al low licensees more freedom to mix and
match ROM configurations; a mo r e modular design should a l low
easier customisation. Expect th is version for the end of th is year or
beginning of 2001.

Palm is bullishconcerning work done on PalmOSat the request
of the FinnishcompanyNokia.The kernelwil l beSymbian's EPOC32
and it wi l l run on the ARM architecture. Palm has stated tha t a l l
development wi l l be available to al l i ts licensees.

HandSpring’sVisor wi l l be launched in Europethis quarter.This
is aPalmOS-based device wi th a por t for ‘SpringBoard’ modules.
The OS is PalmOS 3.1(sameas in the Pa lmV )w i th addit ional sup‑
port for the SpringBoard modules, USB and the Euro character.A
fu l l development ki t is available for free from the web.
w www.palm.com/devzone/ w www.handspring.com|developers/

In terms of impact analysis, rela‑
tionships can be created between
any of the configuration items held
in theAllChange2000databaseeither
manually or automatically uponcer‑
tain actions orconditions beingmet.
The tool can also highlight or warn
of relationships that exist whenever
aconfiguration item is accessed.

Release notes can beautomat‑
ically generated from within Word
from the relationships managed by
AllChange. Knownerrors are iden‑
tified bythe system from the change
requests that testers have failed.

AllChange 2000 is priced from
£3,457 for a 5-user licence under
Windows. It runsonWindows9xand
NT4( i t performs itscross platform
support via the integrated FTPfea‑
ture). It is backwards-compatible
with previousversions ofAllChange
with the use of an upgrade tool.

The upgrade is free to existing
clients who have a current annual
support agreement with Intasoft.
wwww.intasoft.co.uk

Zero admin
SMP-based scalability combined
with zero admin i s t ra t i on .This i sthe
boast of Centura Software for the
major newversion of i ts cross-plat‑
form data management server.
Velocis Database Server 3.0 is tar‑
geted at e-business systems u s i n g
Linux,Unix, orWindows NT.

Version 3.0 sees the introduc‑
tion of direct linkingtoWeb servers
with Velocis Application Server
Technology (VAST), re-entrancy on
the server and the symmetric mul‑
tiprocessor support (SMP).

VAST allowsa p p l i c a t i o n st olink
directly to the database server
process.This has beendesigned to
avoid the typical overhead of DBMS
connectivity.

Velocis Database Server 3.0 is
available for Windows 9x, NT 4.0
(Intel),and RedHat Linux6.0 (Linux
Kernel2.2.9). Availability onAIX 4.3,
DSDI 4.1, HP-UX 11, Solaris 2.7
(Intel and Sparc), UnixWare 7and
Windows2000 (Intel)will follow.
wwww.centurasoft.com
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!f y o u ' r e looking to m a k e the
4 core par t of your business.
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| | TrueDBGrid Pro 6 VB
(= | True DBInput Pro 6
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WINDOWSTOOLS AND UTILITIES INT

Component Suite (Cal+Data+Des)Internet
Gantt VBX/OCX (ESD ) £185, Data Widgets OCX/VBX i!Soft ASP
Schedule VBX/OCX (ESD) £175/150 Sp_Assist ChilitReports 1-10 users

VBAssist £125 [a ClipWeb Std/Pro
Codebase 6 with Java Docs
Cold Fusion App Svr Pro NT
Cold Fusion Forums

| Olectra Chart ActiveX
Formula One v7 Pro single/10 user £51

VS Data ActiveX £139 Crescent Internet ToolPak v4
True DBList Pro 6 VS Direct £120 DataTable v 7
True Data Control VSView/Flexgrid Pro bundle + subs £440 Delphi2Java Database Ed.

As a company you can now trul TrueDBSuite VSReports ActiveX E80 Distinct Vis Internet Toolkit 16/32 £230/285pe £ 2embrace the Web asa strategic True Web Chart v6.0 VSVBX/VSOCX £50/80 Drumbeat 2000 E-Commerce Ed
center for business. Not just at the VSView OCX v 6 £205 e-BIZ Factory/Enterprise £125/3
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sation. Based on best practices in DynamiCube £335 Doc-To-Help 2000 Std/Pro £295/450
building and runn ing large-scale ForeHelp4/Premier 2000 £245/440
Web businesses, Allaire Spectra ActiveX Gallimaufry 2.0 Help Magician Pro £169 InstallShield Packages
provides a packaged system that Spas 5Pro (incl upgrade subs) EeeOffice 2000/Upgrade £CALL oe : by.:
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in building and maintaining la
scale Web sites.
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Office 2000 Developer £675 fam XGrid v 4 . 0 £79 soft SENTRY £425 J PowerTCP Internet Toolkit
Visual Basic Pro/upgrade £365/184 : Protoview JSuite/ inc. source
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Visual C++ Pro/upgrade £375/189 f= DevPartner VB £425 3DGraphics Tools 16/32 VB/C++ £285/299 Visual Café 3Standard/Pro
Visual C+ Enterprise/upgrade _£€885/520 fg) DriverAgent v.15 £250 _“ActiveDelivery £165 MM Wind Component L ib ra ry
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DELPHI
Ist Class for Delphi Std/Pro
Abbrevia
ABC for Delphi Pro with source
ACE Reporter Professional
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InstallFromTheWeb
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SpyWright ontuning MFC
ith Premia's SpyWright you can

e x a m i n e a r u n n i n g app l ica t ion to
i d e n t i f yC++ c l a s s e s ,which includes
the MFC.The tool d i s p l a y sthe class
names in a graphical hierarchy, and
by select ing a class name you can
go directly to i t s source code(if the
source code i sa v a i l a b l e ,o fcourse)

An Act ive Application Source
Code Browser is used to identify a
graphical hierarchy of C++ class
names and structures. A l l the ele‑

men t sof the selected window (and
i t s child windows) are presented in
the hierarchy, including t he w i n ‑

Shake a stick at software experts
ttendees at JaCC wil l again be spoilt for choice of software experts.

Cover ing important aspects of contemporary sof tware development,
t he event takes place on 24and 25March, at the Oxford Union. The Fri‑
day sees C++, Java, and Efficient P rog ramming tracks fo l lowing a
keynote from James Coplien ent i t led Teaching Design: The rest isSMOP.
ForC++, ‘Guru of the Week’ HerbSutter gives a talk entitled Exception
Safe C++, which is fol lowed by Dietmar Kuehl’s Object-OrientedPro‑
gramming versus Generic Programming ( the first part w i l l cover the dif‑
ferences while the secondpart will ta lk about the combinat ion of bo t h
approaches). For Java, Andy Longshaw kicks o f f w i t h Creating Web‑
basedSystems with Java Server Pages. Steve Cornish takes on Java Enter‑
p r i s e : The Tools of the Trade followed by SAX and DOM andRock and Roll,
which wi l l examine the two most popular m e c h a n i s m sfor manipulat ‑
ing XML from Java: the S i m p l eAPI forX M L ( S A X )and theDocument
Object Model (DOM). Dov Bulka star ts the Efficient Programming
track by focusing on C++.

Saturday beginsw i t h HerbSutter'sProgrammingin the D i s t r i b u t e dMil‑
lennium and the daysplits in to 3:C++, Design& Development and Java.
Leen Ammeraa l begins the C++ t rack w i t h An /ntroduction to Function
Objects, followed by Jon Jagger's ReflectionsonC++ and Francis Glass‑
borow consider ing Ob j e c t& Value. For Des ign & Development, Kev l in
Henney talks on A&D, and Frank Buschmann and James Coplien pre‑
sent Development with Patterns. Java's track includes Do v Bu lka exam ‑
iningJavaPerformanceandScalability and aUsingPatterns in Java workshop.
www.accu.org

dow's frames, toolbars, buttons and
controls. There is aName Comple‑
t ion f e a t u r et o find unknown class
names within the application.

SpyWright also works for any
scanned CodeSense databases
bui l t with Premia’s CodeWright,
with or without r u n n i n g the MFC
application. With the app l ica t ion
open , you can g e n e r a t ea graphical
Class Hierarchy. I ts p r i c e is $99.

w w w . p r e m i a . c o m

Crypto ASP
ryptoObjectv 1.0 is a ut i l i ty that

enables cryptography from within
Ac t i ve Server pages. It 's aCOM
objec t that w raps the base cryp ‑
tography functions provided by the
Microsoft Cryptographic API. This
has a traditional handle-based
design, which works bet ter for C++
a n d VB than it does for IIS/ASP

To he l p reduce any learning
curve for such VB or C++ develop‑
e rs , the w r a p p i n g of the Microsoft
SDK uses the or ig inal cons t an t
n ame s , function name s , member
variables and error codes. The
r e s u l t i n gCOM object also contains
embedded help information to allow
Visual InterDev to provide context
help information.

A single server licence is avail‑
able for $ 1 0 0 - i tcan b eordered from
the Web.

CryptoObject v e r s i o n 1.0 runs
o nW i n dows 9 xand NT.
www.cryptoobject.com

Onef r o mthe ‘Still w i th us!’ depar t ‑
ment: Computer Associates

2.5 is designed to
c o m b i n ethe flexibi l i ty ofobject pro‑
g r a m m i n g w i th visual development
tools and repository-based appl i‑
ca t i on management. You can create
32-bit Windows apps, OLE /COM
components and client and
server modules. V2.5 includes client‑
s ide i n t e g r a t i o n wi th
additional class libraries and Visu‑
al SourceSafe support. It costs £310.
www.greymatter.co.uk

Developed jointly by Motorola and
Cambridge Control, the Motorola
DSP Developer's Kit i n t e g r a t e s
Motorola's develop‑
ment env i ronment with MathWorks’

and Matlab (digi‑
tal signal processing) design tools.
I t ' sasoftware d e v e l o p m e n ttool that
wi l l simulate and test algori thms
for Motorola's 56300 and 56600 fam‑
i l ies of fixed-point DSPs
www.camcontrol.co.uk

Visual Vision's is d e s i g n e dto
simplify the c rea t i on and manage‑
men t of documents. Hun‑
dreds of functions al low for the
development of web pages,

CDs and any other i n t e r a c ‑

t i v e document. For Windows 9xand
NT, it employs aWYSIWYG inter‑
face and p r i c i n g star ts from $19.
www. visualvision.com|iper|

We're the world’s number one source

for software licensing products.
To find ou t more con tac t License

Management Specialists on

0800 579 200
or visit us a t :

http:/europe.rainbow.co.uk

I f you’ re no t us ing sof tware l icens ing
p roduc ts f r om Rainbow, you could be los ing p rofi ts

(RAINBOWE C H N O L OE I Changing the way the world secures business.
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M A Y H E M

Portable and loveable
Jules has found a portable computer he c a n live with.

’m wr i t ing this month’s
article, asI wrote the last two,

ona portable computer. You may
think that’s not much to talk
about - portable computers have
been around for a long time now
~ but for me it’s something
special because I’venever found
one I could geton with.

Since I built my very first
computer (an MK14, if you
remember them), I have wanted
to make something t ru ly
portable. A l l the time I’ve been
thinking, I’ve been coming up
against the same problems that
everybody else has. The
requirements of a t ru ly
interactive,portable device are
in conflict with each other, and
every design has to resolve a
whole set of compromises. The
problems come about because a
computer is a general-purpose
device that demands a complex
interaction with its user, and it
has several modes in which that
interaction can take place.

Consider other,non-computer
portable devices. My watch, for
example, contains more
computer power than most
industrial computers from the
days of my MK14, but since al l I
ever do is look at i t ,a few buttons
are sufficient to operate it.

But, a computer is different.
For one thing, a major useof a
computer is note-taking. A full‑
sized keyboard seriously
restricts the portability of a
machine, but smaller keyboards
have terrible problems. I have a
Psion3a whose keyboard was
intolerable, and completely
unusable by anyone with long
fingernails. I’ve seen chord
keyboards (anyone remember
the Microwriter?), and I’veeven
designed my own, but chord
keyboards are slow and t i r i ng
because you needto keep a l l

12

your fingers working at once.
They also require the dexterity
of a virtuoso pianist, sofew
people invest the time in
learninghow to use them.
Alphabetic telephone keypads
are effective for short messages
but are st i l l no good for sizeable
text entry. In the absence of any
other effective text input
devices, a full-sized or %-sized
keyboard seems essential.

The next problem is a
display device. Just aswi th
monitors, the bigger a display
is, the better. Unfortunately,b ig
displays are expensive, delicate,
and power-hungry ‐ colour even
more sobecause it requires
backlighting. Toughness is a big
issue in a machine that is likely
to be thrown in a briefcase (o r a
pocket), because the more l ikely
a breakage is (and the more
expensive the repair) the more
information you stand to lose
(and for longer) when the
inevitable happens.
Conventional clamshell laptops
gofor bigscreens, protecting
them when they’re not in use by
the outer case, and making the
displays from special glass. I
guess it helps, but not enough ‑
most of the damaged laptops
I’ve seen have broken screens,
and replacinga screen is rarely
cost-effective. Laptops also have
the problem that they’re bigand
heavy, and l ikely to topple over
when placed on a movinglap ( i n
a car, or on a train).

So, there’s a case to be made
for using the smallest possible
screen consistent with the
operation of the computer. That
rather rules out operating
systems l ike WinCE, because it
wastes too many pixels on
decoration. Pixelsare too
precious to waste on anything
other than pr imary function. So

what is the pr imary function of
a portable computer?

First is note-taking. I think
there’s the k ind of note-taking
where y o u want to writea letter,
or an article, or a best-selling
novel, on the way in to work on
the train. The second type of
note-taking (which, asfar as I ’m
aware, no machine, portable or
stationary, has addressed) is to
take notes in a lecture, and then
use the machine to organise
them later. In bothcases, the
keyboardneeds to be silent ‐ the
k indof clicking that is
acceptable on a desktop would
bequite out of place in a lecture.
Adding intelligence to the notes
is essential these days. Being
able to embed spreadsheets,
pictures, contacts, and
fragments of p rogram code into
a note would make the device
almost aseffective aspaper.

When you're on the move,
you’re likely to get frequent,
unscheduled interruptions. For
that reason, portables would be
good at the kindof tasks that
don’t take much time, but have
to be done. Readingfaxes and
emails (and answering them, if
the keyboard was appropriate)
is just that kind of task.
Searching for information
(though not necessarily reading
it a l l ) is another. The Nokia
communicator would be great,
if it weren’t for the appalling
keyboard.

Contact management and a
diary is something that needs to
be small enough to fi t i n a
pocket, yet w i l l st i l l accept short
text entry, and the screen should
be bigenough to be legible. It
should becheap enough not to
mind getting broken, and
backup facilities are crucial.
There’s the Oregon Scientific
256K (£50 from Tesco), which

has no keyboard, but a touch‑
screen, and the Franklin Rex,
which is tiny, but incredibly
fiddly to enter text into.

As you can see, there’s
nothing that can do a l l the
things I ’masking for. So, what
computer amI using? Actually,
I ’m using a mixture, and I ’m
sti l l not satisfied. But this
article is beingwrit ten ona
288. I’ve had it for ages, and
never really used it because it
had that dreadful Pipedream
software (wh ich was no t bad as
a spreadsheet, but was lousy for
note-taking). Recently, though,
I’ve bought a proper
wordprocessor for it (the spell‑
checker is smarter than the
standard Windows one), anda
flash memory card (so I can
back up files properly ‐ there’s
no backup battery in the box),
and I’ve discovered it’s a really
good note-taker. It ’s fast, quiet
(the rubber keyboard is a
treat!), and doesn’t eat batteries.

On the one hand it’s good
that a 15-year-oldmachine,
which isn’t even being made
any more can bebetter than
any modern machine at such a
key task as typing. On the other
hand, it’s a sad reflection on
modern development that, no
matter how much money I ’m
prepared to spend, I can’t find
something better than a 15-year‑
old machine that is seriously
showing its age, and that is
supported only through the
efforts of enthusiasts. rs

Jules is keen to sample any
obscure machinery that hemay
haveoverlooked. Callhimon
01707662698, or email
mayhem@jules.cix.co.uk. The Z88
is sti l l beingsoldandsupported
by Rakewell(homepages.nildram.
co.uk/ ~rakewell/z88/z88.htm).
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Ariane 5
Dear Sir,
I 'd l ike to respond to A lun
Williams’s mentionof Ariane
501’s failure (Fourdays in
Oxford:Adayfor enthusiasts,
EXE, November 1999). As he
said, the failure was down toa
cast from a 64-bit floating point
number to a 16-bit integer.

I ’ mnot excusing the
software, bu t the fatal cast is
more a symptom of a problem
(wel l , three) than the problem
itself.
+ The embedded software of
the InertialReference System
(SRI, p a r t of the Fl ight Control
System) in which the routine
resided experienced repetitive
success, not failure. The
previous successes were i n a
different context though ‐ they
weren’t with Ariane 5 but w i th
earlier members of the Ariane
launcher family. The software
was given a value too largefor
earlier launchers to achieve
thanks to Ariane 5 beingable
to attain larger accelerations.
Ariane 5 launchers havea
velocity vector of 60metres per
second horizontal ly (yep,
sideways) after 30seconds but,
for example, one of the 6
versions of Ariane 4 (Ariane
44P) would have a horizontal

vector a s ix th of that: just 12
metres per second.
+ Only so much testing was
done w i th Ariane 5.Because
software was seen as
peripheral to what it ’s there for
( the hardware), it wasn’t given
thorough testing with the next
installment of the Ariane
launcher series. After the
accident, in order to ensure
more attention to the software,
a ‘Software Architect’ role was
established so that embedded
software would no longer be
seen as a minor subset of
hardware. It was also decided
to improve environmental
representations ‘through
systematic use of real
equipment and components
wherever possible’ and
elsewhere to test usingas
realistic models aspossible.
+ Now get this: the rout ine in
which the overflow occurred
had no business runningat the
time it shut down the
processor. It was used to
calibrate the frame of
reference dur ing initialisation
before lift-off. Once the craft is

flying it produces no
meaningful results.
Beforehand this did no harm
(see the firs t problem listed
above). Wirthian languages
are recognised for their
enforcement of structured
programming, but if a serial
language such as C hadbeen
used instead of Ada, which is
multitaskingand concurrent,
then would programmers have
allowed a routine to keep
running several seconds after
i ts requ i red lifetime? It was
promptly decided there would
be a ‘switch-off of al ignment
mode after l i f t-off”,
‘suppression of a l l functions
not used dur ing flight ’ and
‘analysis of redundancy logic’.
You can check up these
articles:

InsufficientSoftware Testing
CausedAriane 5Failure,
SPACEVIEW, Space, Volume 12
‐ Number 3/4 - Summer 1996,
Parker Publications Ltd

Ariane-5: Learningfrom
Fl igh t 501andPreparingfor
502, J. de Dalmau & J.Gigou,
ESA Bulletin, Number 89‑
February 1997

Ariane-5: Overviewof the
post-501 operations, J. de
Dalmau, Reachingfor the
Skies, No. 17‐ August 1997,
European Space Agency
Colin PaulGloster
Ashbourne
Co. Meath, Eire

C++ into English
Dear Sir,
T’vejust readthe article
Programmer intelligence‐ self‑
selection of the species?(EXE,
July, 1999)and found it very
interesting. I a m currently
working on smallprojects using
VisualBasic butwish tomove
intogames programming, soI
needto befluent in C/C++.

W e w e l c o m e s h o r t l e t t e r s o n a n y s u b j e c t r e l e v a n t t o s o f t w a r e
d e v e l o p m e n t . P l e a s e w r i t e t o : T h e E d i t o r, E X E Magazine,
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 ed i t o r i a l@exe . co .uk

While at university I took four
modules in C/C++ programming
and one in object-oriented
design. Now,two years later,I ’m
finding it very tough to come to
grips with C++ again. C++
syntax is a messand there seems
to becountless ways to write one
lineof code.This is not too bad
whenwr i t ingyour own code, but
when it comes to understanding
someoneelse’s there are boundto
beareaswhere they use
unfamiliar syntax.

Alex Telfordexplains syntax
ina way that I’veseen in many
teach yourself C++ books:
the resultmeaning “integer‑
pointer”.

The code is translated into
English. I find these translations
very useful.

My idea is that by right‑
clickingon a line of code in your
C++IDE y o u couldviewa
translation from C++ into
Englishfor that line.

I posted this ideaona
programmingforum but got a lot
of negative responses. Some said
the translationwould bemore
difficult to understandthan the
code. Others said you would
learnless usingthis type of help.

I likedthe ideaof usinga full
rangeof symbols to denote the
different constructs in the
language. Maybe this could be
usedasa halfway translation.
MatClark
clarkm@rca.org.uk

Y2K winner
Dear Sir,
Wereada lotabout the failure of
the Y2K bugto strike. Well, one
of my programswent belly up on
New Year’s Day, thanks to a two
digit date.

DoI win £5?
SimonAshworth
NorthLondon
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Extending CodeRush
Dave Jewell plugs in to the SuperComponent architecture of CodeRush 5.0

Fe those who don’t know CodeRush,
i t ’s a mons te r - s i zed , product iv i ty

boosting add-on for the Delphi IDE (I
reviewed CodeRush3 in The ultimate
Delphi fashion accessory?, EXE, June
1998). As supplied, CodeRush consists
of a core engine that integrates into the
IDEtogether with a numberof so-called
‘plug-ins’ that extend IDE functionality
in various ways. You can find
CodeRush at the Eagle Software web‑
site (http://www.eagle-software.com).

This article is p a r t CodeRush 5
review, but mostly hands-on tutorial: I
hope to get y ou excited about wr i t i ng
y o u r ow n IDE add-ons us ing the
CodeRush architecture. And if y ou
don’t feel excited about that , then
tough.

SuperComponent architecture
The greatest advantage of Delphi,
Visual Basic and other RAD tools is
that you can visual ly lay out the con‑
trols on y o u r form at design-time, setting up properties and connect‑
ingeverything together wi th event handlers.

Unfortunately, back in the days of CodeRush 3, it wasn’t possible
to design your plug-ins using Delphi’s form designer, meaning that
creating your own plug-ins was frankly rather a pain in the nether
regions. What it a l l boiled down to was that if you wanted to place
(say)a buttonon a f o rm , you had explicitly to write the code to create
the button.If youwanted theform to bea certain size, you had to write
the runtime code to size i t . I f you wanted the act of cl icking the but‑
ton to per form some action, y ou had to create manual ly a run t ime
associationbetween the buttonand the event handler. It was a l ldeeply
tedious. I mean, it’s no t as though we’re us ingVisual C++ here!

Thegood news is that this al l changedwith the advent of CodeRush
4 and 5, thanks to what Eagle refers to as ‘SuperComponent archi‑
tecture’. Now you can lay out the form of a plug-in just aseasily as if
you were creating an ordinary application. The components on your
component palette can beadded to a plug-inform andmanipulated in
the usualway. The only exception to this is the TMainMenucomponent
because the IDE already has a menu located in the IDE’s ma i n win‑
dow where the component palette is itself hosted.

There are other b igbenefits of the SuperComponent architecture.
Al l plug-in forms are ultimately derived from an undocumented IDE
class called TDockab l eFo rm . This class i s used to implement built‑
in windows such as the Object Inspector, Project Manager and so
forth. The bottom line is that your own plug-ins can now be docked
into the standard IDEwindows, and to al l intents and purposes look
andbehave indistinguishably from the ‘natives’!
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A better shortcut reference plug-in
Without fur ther ado, let’s ro l l up ou r
sleeves and t r y creat ing some new
plug-ins. CodeRush w i l l essentially
allow you to create t w o different sorts
of plug- ins: Panel and Standard. A
Panel p lug - in appears as a fo rm and
can be docked wi th other windows as
described above. A Standard plug-in,
on the other hand , is relatively ‘face‑
less’ and migh t simply appearas anew
menu i tem, another buttonon a Delphi
toolbar, or enhance the IDE functional‑
i t y in some other way. I ’ l l present
examples of both plug- in types in this
article.

The first one I want to show you is a
replacement for the CodeRushShortcut
Reference plug-in. This Panel-based
plug-in is designed to show all the avail‑
able commands that are recognised by
CodeRush, together with the keyboard
shortcut that’s current ly associated
witheachcommand.Theoriginal Short‑

cut Reference plug- in wasn’t v e r y impressive: it used an ugly mono‑
spaced font to line up its columns of text and it didn’t always display
anyth ing when i t was firs t loaded, requ i r ing that the ‘Refresh’ menu
itembe clicked in order to get something useful on screen.

My replacement is shown in Figure 1, w i t h abbreviated source
code in List ing1.(Fu l l source to a l l the plug-ins presented in this arti‑
cle can be downloaded from EXE OnLine. ) A Panel-based CodeRush
plug-in is a descendant of TCcodeRushPanelForm class, which in t u r n
is a child of the aforementioned TDockab l eFo rm . You'll notice that an
empty class, T S h o r t C u t R e f e r e n c e P l u g i n , i s also declared. This
descends from the generic T C o d e R u s h P a n e l Plugin class. I t acts asa
proxy, allowing the core CodeRush ‘engine’ to communicate wi th the
plug-in. The empty class also acts asa vehicle for registering the plug‑
in w i th CodeRush.

To create this plug- in f r om scratch, fi re up the Delphi 5 IDE with
CodeRush loaded, and select the New Plug-In itemfrom the CodeRush
menu. This gives you a choice of Panel-based or Standard plug-ins;
choose Panel. At this po in t you ’ l l be asked to give a name for you r
plug-in. I called i t Shor tC u t R e f e r e n c e , and you' l l see this i s the class
name of the form that gets created.

Once you’ve namedyour Panel, y o u can start adding items to it in
the usual way. I used a T H e a d e r C o n trol, al lowing the user t o resize
the relative column widths of the command and S h o r t c u t columns on
the fly. Re-sort the display by c l i ck ing on the appropriate column
header, andclick again to toggle the sort order betweenascendingand
descending ‐ just l i ke Explorer. You' l l see f rom Figure 1 that the
THeade rCon t r o l displays a couple o f up/down-arrow glyphs depend‑
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u n i t
inte:
‘t

t y p e
T S o r t O r d e r  =

S h o r t c u t R e f ;
xrface

( soCommand, s o K e y );

TShor tCu tRe fe rence = c l a s s (TCodeRushPanelForm)

p r :

en

“/
TSI

en

P o p u p M e n u l : TPopupMenu;
/ / Menu i t e m d e c l a r a t i o n s om i t t ed
L i s tV iew : T L i s t B o x ;
H e a d e r : T H e a d e r C o n t r o l ;
I m a g e s :  T I m a g e L i s t ;
p r o c e d u r e C o d e R u s h P a n e l F o r m C r e a t e(Sender: TO b j e c t ) ;
p r o c e d u r e R e f r e s h M e n u l t e m C l i c k ( S e n d e r : T O b j e c t ) ;
p r o c e d u r e ShowAss ignedC l i c k (Sende r : T O b j e c t ) ;
p r o c e d u r e C o n fi g u r e i C l i c k ( S e n d e r : T O b j e c t );
p r o c e d u r e H e a d e r S e c t i o n C l i c k ( H e a d e r C o n t r o l : T H e a d e r C o n t r o l ;

S e c t i o n : T H e a d e r S e c t i o n );
p r o c e d u r e L i s t V i e w D r a w I t e m ( C o n t r o l : T W i n C o n t r o l ;

I n d e x : I n t e g e r ; R e c t : T R e c t ; S t a t e : T O w n e r D r a w S t a t e );
p r o c e d u r e C o d e R u s h P a n e l F o r m R e s i z e ( S e n d e r : T O b j e c t );
p r o c e d u r e H e a d e r S e c t i o n T r a c k ( H e a d e r C o n t r o l : T H e a d e r C o n t r o l ;

S e c t i o n : THeade rSec t i on ; W i d t h : I n t e g e r ;
S t a t e : T S e c t i o n T r a c k S t a t e ) ;

i v a t e
{  P r i v a t e  d e c l a r a t i o n s  }
p r o c e d u r e  R e f r e s h ;
p r o c e d u r e  S o r t I t e m s ;
4;

CodeRush P l u g i n :
t h o r t C u t R e f e r e n c e P l u g i n = c l a s s (TCodeRushPanelP lug in)
/ / E m p t y b o d y
d=

p r o c e d u r e R e g i s t e r ;
i m p l e m e n t a t i o n
{ $ R

v a r
So:
So:

f u n c t i o n S h o r t c u t S o r t P r o c ( L i s t : T S t r i n g L i s t ;
I n d e x 2 :

v a r
pl
sl

*  D F M )

r t O r d e r : T S o r t O r d e r ;
r t A s c e n d i n g : B o o l e a n ;

I n d e x 1 ,
I n t e g e r ) :  I n t e g e r ;

, p 2 : I n t e g e r ;
» $ 2 : S t r i n g ;

b e g i n
sl
pl
if

L i s t [ I n d e x 2 ] ;
: = Pos ( # 9 , s l ) ; p 2 : = P o s ( # 9 , s 2 ) ;
S o r t O r d e r = soCommand t h e n b e g i n

R e s u l t := Ans iCompareText ( C o p y ( s l , 1 , p l - 1 ) ,
C o p y ( s 2 , 1 , p 2 - 1 ) ) ;

e n d e l s e b e g i n
R e s u l t : = A n s i C o m p a r e Te x t ( C o p y ( s l , p l + 1 , M a x I n t ) ,

C o p y ( s 2 , p 2 + 1 , M a x I n t ) ) ;
e n d ;
if

e n d ;
n o t S o r t A s c e n d i n g t h e n R e s u l t : = - R e s u l t ;

p r o c e d u r e T S h o r t C u t R e f e r e n c e . R e f r e s h ;
v a r

I d x : I n t e g e r ;
cmd, K e y : S t r i n g ;
DoAdd: B o o l e a n ;
EvirentNames: T S t r i n g L i s t ;

b e g i n
as CodeRush <> N i l t h e n w i t h L i s tV iew do b e g i n

I t e m s . B e g i n U p d a t e ; I t e m s . C l e a r ;
EventNames : = T S t r i n g L i s t C r e a t e ;
t r y

CodeRush.CollectCommands ( E v e n t N a m e s ) ;
f o r I d x : = 0 t o E v e n t N a m e s . C o u n t - 1 d o b e g i n

cmd E v e n t N a m e s [ I d x ] ;
K e y := CodeRush.GetKeyNameBoundToCommand ( C m d );
/ / S h o u l d w e a d d t h i s i t e m ?
i f S h o w A s s i g n e d . C h e c k e d t h e n DoAdd : = K e y < > ' ' e l s e
i f S h o w U n A s s i g n e d . C h e c k e d t h e n DoAdd : = K e y = ' ' e l s e
DoAdd := T r u e ;
i f DoAdd t h e n I t e m s . A d d ( C m d + # 9 + K e y ) ;

e n d ;
fi n a l l y

S o r t I t e m s ;Items. EndUpdate;
EventNames. F r e e ;

e n d ;
e n d ;

e n d ;

p r o c e d u r e T S h o r t C u t R e f e r e n c e . C o d e R u s h P a n e l F o r m C r e a t e (
Sein d e r : T O b j e c t ) ;

b e g i n
R e f r e s h ;
He:

e n d ;
a d e r S e c t i o n C l i c k ( H e a d e r , H e a d e r . S e c t i o n s [ 0 ] ) ;

L ist ing 1-A Shortcut Reference plug-in (abbreviated).
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ing on the ‘sort’ of sort that’s being displayed. I filched these glyphs
from the Outlook Express p rog ram and added them t o a T I m a g e L i s t
control wi th in my plug-in.

The code is pretty straightforward. When first loaded, the R e g i s ‑
t e r routine gets called t o create a n instance o f T S h o r t C u t R e f e r e n ‑
c e P l u g i n and register it with CodeRush. This code is automatically
generated for you by the CodeRush ‘wizard’.The FormCreate routine
is called in the usual way, before the plug-in fo rm is displayed. It calls
the R e f r e s hmethod to refresh the view, andthen simulatesa click on
the header controlb y callingH e a d e r S e c t i o n C l i c k t o set upa default
ascending sort on the command name.

The R e f r e s h routine begins by clearing the owner-draw list-box
that’s used todisplay the command/key pair information. It thencalls
the internal CodeRush method Co l l ec tCommands to retrieve a list o f
al l the available CodeRush commands. This isn’t a static list because
it’s possible for your own plug-ins to register custom commands that
can then be called as keyboard shortcuts. You’l l notice that the
R e f r e s h routine checks to see whether the main CodeRush variable
is N i l before proceeding. Ordinari ly, this can never be N i l , but if you
develop parts of your plug-in as ordinary applications ( ie outside the
CodeRush env i ronment ) , then i t makes sense to p u t such checks
with in your code.

Once the l istof commands is retrieved, the code then loopsthrough
each i temcall inganother CodeRushfunction: GetkKeyNameBoundTo‑
Command. This retrievesa str ingcorrespondingto the keyboardshort‑
cut that’s associated with the command,or an empty str ing if there is
none.My plug-inallows the user to display only assigned commands,
only unassigned commands, or a l l commands. Based on the current
value of popup menu items, the code then decides whether or not it’s
appropriate to add a given itemto the list-box. Finally, the code calls
S o r t - I t e m s t o re-sort the l ist using the current setting.

The S o r t I t e m s routine i s needed because T L i s t B o x doesn’t pro‑
vide al l the sort methods we need. We’ve got four possibilities: an
ascending or descendingsort on either the Command or Key column.
To cater for these the T L i s t B o x control has its S o r t e d property set
to F a l s e ‐ we take responsibi l i ty for sort ing the items and adding
them to the list-box in the r igh t order. This is done by call inga little‑
knownmethodo f the T S t r i n g L i s t class, C u s t o m S o r t ,which enables
u s t o supply a custom sort comparison routine, S h o r t c u t S o r t P r o c ,
that’s used by T S t r i n g L i s t ’ s implementation of QuickSort.

S h o r t c u t S o r t P r o c i s very simple. I t examines the two st r ing
parameters,finds the embedded tab characters and uses these to doa
straight comparison of either the command or key part of the string,
depending on the value of the S o r tOrder variable. The C u s t o m S o r t
routine doesn’t allow you to specify a methodof an object ‐ it w i l l only
work with non-OO functions. This means that S o r t O r d e r and S o r ‑
tAscending have to be implemented as private unit-level variables
whereas, ideally, they should b e private fields o f the T S h o r t c u t R e f ‑
e r e n c e Class.

L i s t V i e w D r a w I t e m , omitted t o save space, i s the the owner-draw
methodcalled to draw each itemwithin the list-box. It also draws the
3D-look vertical l ine that separate the two columns.

Finally, the HeaderSec t i o n C l i c k routine is called in response to

a mouse click on one of the column headers. It figures out which
header got clicked, displays the appropriate up/down arrow glyph,
and removes the glyph from the other (non-clicked) column. It also
tr iggers another cal l to the S o r t I tems rout ine, so that the shortcut
view gets updated to reflect the current sort option.

That’s really all that needs to be said about my Shortcut Reference
plug-in other than to mention that Mark Miller (creator of CodeRush)
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p r o c e d u r e T S h o r t C u t R e f e r e n c e . S h o w A s s i g n e d C l i c k ( S e n d e r : T O b j e c t ) ;
b e g i n

S h o w A s s i g n e d . C h e c k e d : = Sender = ShowAss igned;
ShowUnAssigned.Checked Sender = ShowUnAssigned;
ShowAl l .Checked := S e n d e r = S h o w A l l ;
R e f r e s h ;

e n d ;

p r o c e d u r e T S h o r t C u t R e f e r e n c e . C o n fi g u r e l C l i c k ( S e n d e r : T O b j e c t ) ;
b e g i n

if CodeRush <> N i l t h e n b e g i n
C o d e R u s h. InvokeCommand( ' D l g C o d e R u s h O p t i o n s ' ,

‘ T b s S h o r t c u t s ' )  ;
R e f r e s h ;

e n d ;
e n d ;

p r o c e d u r e TSho r tCu tRe fe rence .Heade rSec t i onC l i c k (Heade rCon t ro l :
T H e a d e r C o n t r o l ; Sec t i on : T H e a d e r S e c t i o n ) ;
b e g i n

w i t h S e c t i o n d o b e g i n
/ / F i g u r e o u t w h i c h s e c t i o n was c l i c k e d
if T e x t = 'Command' t h e n

S o r t O r d e r : = soCommand
e l s e

S o r t O r d e r : = s o K e y ;
/ / R e d i s p l a y s o r t marke r a c c o r d i n g t o s e l e c t e d s e c t i o n
i f I m a g e I n d e x = - 1 t h e nSortAscending T r u e
e l s e

S o r t A s c e n d i n g : = I m a g e I n d e x =
I m a g e I n d e x : = O r d ( S o r t A s c e n d i n g );
/ / N e x t , r e m o v e s o r t m a r k e r f r o m o t h e r column
H e a d e r . S e c t i o n s [ 1 - O r d ( S o r t O r d e r ) ] . I m a g e I n d e x : = - 1 ;
/ / F i n a l l y , t h e s o r t !
S o r t I t e m s ;

e n d ;
e n d ;

p r o c e d u r e  T S h o r t C u t R e f e r e n c e . S o r t I t e m s ;
v a r

S L i s t : T S t r i n g L i s t ;
b e g i n

L i s t V i e w .Items. B e g i n U p d a t e ;
S L i s t  : =  T S t r i n g L i s t . C r e a t e ;
t r y

S L i s t . A s s i g n (ListView.Items) ;
S L i s t . C u s t o m S o r t ( S h o r t c u t S o r t P r o c );

fi n a l l y
L i s t V i e w .Items.Assign ( S L i s t ) ;
S L i s t . F r e e ;
L i s t V i e w .Items. E n d U p d a t e ;

e n d ;
e n d ;

p r o c e d u r e TSho r tCu tRe fe rence .L i s tV iewDraw I tem
( C o n t r o l : T W i n C o n t r o l ; I n d e x : I n t e g e r ; R e c t : T R e c t ;

S t a t e : T O w n e r D r a w S t a t e );
/ / I m p l e m e n t a t i o n o m i t t e d t o s a v e s p a c e

p r o c e d u r e  R e g i s t e r ;
v a r

M y P l u g I n :  T S h o r t C u t R e f e r e n c e P l u g i n ;
b e g i n

M y P l u g I n  : =  T S h o r t C u t R e f e r e n c e P l u g i n . C r e a t e ;
C o d e R u s h . R e g i s t e r I n t e r f a c e ( M y P l u g i n ) ;
M y P l u g I n . SetFormClass ( T S h o r t C u t R e f e r e n c e ) ;

e n d ;

i n i t i a l i z a t i o n
fi n a l i z a t i o n

i f a s s i g n e d ( C o d e R u s h ) t h e n
C o d e R u s h . D e s t r o y I n t e r faces ( T S h o r t C u t R e f e r e n c e P l u g I n ) ;

e n d .

L is t ing 1continued

u n i t P a l e t t e S e l e c t ;
i n t e r f a c e
/ /  ( u s e s  o m i t t e d )

t y p e
T P a l e t t e S e l e c t o r = c l a s s ( T C o d e R u s h S t a n d a r d M o d u l e )

p r o c e d u r e C o d e R u s h S t a n d a r d M o d u l e C r e a t e ( S e n d e r : T O b j e c t );
p r o c e d u r e C o d e R u s h S t a n d a r d M o d u l e D e s t r o y(Sender: T O b j e c t );

p r i v a t e
{  P r i v a t e  d e c l a r a t i o n s  }
Ta b C o n t r o l : T Ta b C o n t r o l ;
P a g e M e n u : T M e n u I t e m ;
Pa le t teMenu: T P o p u p M e n u ;
O l d P o p u p E v e n t : T N o t i f y E v e n t ;
p r o c e d u r e C l i c k P a g e I t e m ( S e n d e r : T O b j e c t );
p r o c e d u r e  P o p u p I n t e r c e p t  ( S e n d e r :  TO b j e c t ) ;

p u b l i c
{ P u b l i c dec la ra t i ons }

e n d ;

List ing 2 - A Quick Pale t te Selector plug-in.
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liked it so much that he
asked if he could incorpo‑
rate it into CodeRushasan
‘official’ plug-in. Neverone
to t u r n down an opportu‑
n i t y for self-aggrandise‑
ment, I said yes, so i f
you’ve recent ly down‑
loaded CodeRush from the
Eagle website, y o u may
already beusing it .

A quick palette selector
As a technical journalist,
I ’ m l u c k y t o b e able t o
accumula te  numerous
Delph i libraries for free,
and my Component
Palette is burs t ing at the
seams! This wouldn’t bea
real problem except for the brain-dead way in which Borland has
implemented the paletteusingthose itsy-bitsy l i t t le lef t / r ight buttons
to scroll slowly through the availablepalette pages.Murphy’s law dic‑
tates that the page y o u want is invar iably at the other end of the
palette f rom where you current ly are,which means that Borlandwi l l
probably have released a new version of Delphi before you find the
component you’re looking for.

Fortunately, there’s a better way, courtesy of CodeRush plug-in
technology. If you look at Figure 3, you ' l l see that the Component
Palette’s standard popup menu has been supplemented by an addi‑
tional ‘Page’ item. When you select the Page item,you’l l see a two-col‑
u m n submenu populated w i t h the names of a l l the current
Component Palettepages. The c u r r e n t ] page is identified with a tick
mark and all you have to do is click the wanted page name to select a
new page into the palette. This is my Quick Palette Selector plug-in,
the sourcecode for which (again,
somewhat abbreviated) is
shown in List ing2.

This time, we’re dealing
w i th a Standard ( ie non‑
Panel) plug-in. This means
that the plug-in is ‘faceless’
u n t i l the Component
Palette’s pop-up m e n u
appears. To hook into the
Component Palette wi l l
requirea certainamountof
deviousness,asweshallsee.
Becausethere’s no form, we
n o longer have a F o r m C r e a t e
handler, but we can sti l l get
controlat the time the plug‑
in is instantiatedvia the o n c r e a t e event handler.

Note: When working wi th Standard plug-ins, you' l l see what looks
like a form in the IDE at design-time. This is a sort of proxy fo rm
that’s usedto surface all the events and properties associated wi th a
Standard plug-in, making them accessible to the Object Inspector.

Inside our O n C r e a t e handler (see L is t ing 2), w e usea l i t t le inti‑
mate knowledge of the Delphi IDE to search for a component called
P a l e t t e B a r . This corresponds t o the Component Palette. Bear i n

Figure 1- Shortcut Reference plug-in

Figure2- Palette Selector plug- in
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// CodeRush P l u g i n :
T P a l e t t e S e l e c t o r P l u g I n = c l a s s (TCodeRushStandardPlugin)

/ / Emp ty b o d y
e n d ;

V d s e s

p r o c e d u r e T P a l e t t e S e l e c t o r .CodeRushStandardModuleCreate ( S e n d e r :
T O b j e c t )  ;
b e g i n

Ta b C o n t r o l : = T Ta b C o n t r o l (
TwWinControl (App l i ca t i on .Ma inFo rm.F indComponen t

( * P a l e t t e B a r ' ) ) . C o n t r o l s [ 0 ] ) ;
Pa le t teMenu := TabControl .PopupMenu;
/ / I n t e r c e p t t h e OnPopup e v e n t
O ldPopupEven t  :=  Pa le t teMenu .OnPopup ;
Palet teMenu.OnPopup := P o p u p I n t e r c e p t ;
PageMenu := TMenul tem.Create ( S e l f ) ;
P a g e M e n u . C a p t i o n : = ‘ P a g e ’ ;
PaletteMenu.Items.Add (PageMenu) ;

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

f u n c t i o n S t r i pAmpersand ( c o n s t S t r : S t r i n g ) : S t r i n g ;

= 1 t o L e n g t h ( S t r ) d o
i f S t r [ I d x ] < > ' & ' t h e n R e s u l t : = R e s u l t + S t r [ I d x ] ;

e n d ;

b e g i n { T P a l e t t e S e l e c t o r . C l i c k P a g e I t e m }
Ta b C o n t r o l . Ta b I n d e x : = Ta b C o n t r o l . Ta b s . I n d e x O f

(S t r i pAmpersand ( T M e n u I t e m ( S e n d e r ) . C a p t i o n ) ) ;
TabCont ro l .OnChange ( Ta b C o n t r o l ) ;

e n d ;

p r o c e d u r e TPa le t t eSe lec to r.Popup In te rcep t ( S e n d e r : T O b j e c t ) ;
v a r

I d x : I n t e g e r ;
I t e m : T M e n u l t e m ;
I temNames: T S t r i n g L i s t ;

b e g i n
/ / C a l l o l d p o p u p e v e n t fi r s t s o I D E c a n d o i t s s t u f f . . .
OldPopupEvent ( P a l e t t e M e n u );

/ / P l u s h o u t e x i s t i n g e n t r i e s . . .
: = P a g e M e n u . C o u n t - 1 downto 0 d o

/ / Now a d d t h e p a g e names a s submenu i t e m s . . .
/ / B u t n e e d a t e m p o r a r y s t r i n g l i s t t o s o r t t h e i t e m s . . .
I temNames : = T S t r i n g L i s t . C r e a t e ;
t r y

I temNames.Sor ted := T r u e ;
f o r I d x := 0 to TabControl .Tabs.Count - 1 do

I temNames.Add ( T a b C o n t r o l . T a b s [ I d x ] ) ;
f o r I d x : = 0 t o I t e m N a m e s . C o u n t - 1 d o b e g i n

I t e m : = T M e n u I t e m . C r e a t e ( P a g e M e n u );
I t e m . C a p t i o n : = I t e m N a m e s [ I d x ] ;
I t e m . C h e c k e d  : =

I t e m . C a p t i o n = Ta b C o n t r o l . Ta b s [ Ta b C o n t r o l . Ta b I n d e x ];
I t e m . O n C l i c k : = C l i c k P a g e I t e m ;
/ / Make a two-column menu
i f I d x = ( I t e m N a m e s . C o u n t + 1 ) d i v 2 t h e n

I t e m . B r e a k  : =  m b B a r B r e a k ;
PageMenu.Add ( I t e m ) ;

e n d ;
fi n a l l y

I t e m N a m e s. F r e e ;
e n d ;

e n d ;

p r o c e d u r e T P a l e t t e S e l e c t o r . C o d e R u s h S t a n d a r d M o d u l e D e s t r o y ( S e n d e r :
T O b j e c t )  ;
b e g i n

P a l e t t e M e n u . O n P o p u p  : =  0 l d P o p u p E v e n t ;
e n d ;

List ing 2 continued

mind that what's ‘design-time’ for the application developer is ‘run‑
time’ asfar asthe IDE is concerned! Therefore, when you seea refer‑
ence t o the A p p l i c a t i o n object inside th is fi rs t l i ne o f code, i t ’s
actual ly referr ing to the IDEapplication. In the same way, A p p l i c a ‑
t i o n . M a i n F o r m refers t o the main IDE window - the narrow, hori‑
zontal bar that contains the palette and program menu.

Having obtained a reference to the Component Palette’s tab con‑
trol, the plug-in next retrieves a reference to the popup menuassoci‑
atedwi th tab control. Rather than usingthe (frankly,cumbersomeand
clunky) ‘OpenTools API’ that Borlandprovides,wecanwork directly
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What else is new?
Although the primary purposeof this article has been to get you

enthusiastic about writing CodeRush plug-ins, it's also worth men‑
tioning someof the other goodiesin CodeRush 5.For starters,the Pro
version nowsports built-indiagramming support, making it possibleto
embed flowcharts, UML diagrams and other design documentation
right into your source code. In practice, the source code text doesn't
really get altered at all (it'sstill just atext file) butCodeRush usessome
IDEmagic to draw diagram elements into the code editor window. Dia‑
grams are invisible to the compiler ‐ just as well!

The very latestversion of CodeRush (5.03f)will allow you to create
macros consisting of a sequence of keystrokes, button presses and
CodeRushcommands,which can bevery usefulfor automatingtedious
or repetitive tasks. CodeRush also traps exceptions that occur within
the IDE,making it possibleto invokeanoptional ‘Automatic Crash Pro‑
tection’ feature that saves modified source files to disk before doing
anything else, thus protecting your work. In case you're worried about
garbage getting written over your source code, the files are written as
separatefiles. |found CodeRushto be very stable (much moreso than
its predecessors)and you're not likely to needthis unless you're using
Windows 95/98 - CodeRush in conjunction with Delphi 5consumes a
fair chunk of system resources.Forthosetimes when you don’t want to
useCodeRush,the Shift keycan now be pressed down while Delphi is
loading, and this will pop up a small dialog allowing you to disable
CodeRush for that particular session.

with this menu just as if this were ordinary application program‑
ming. In fact it is; as I said, the IDEis the application! Wecreatea new
T M e n u l t e n , set itscaption str ing t o ‘Page’ and addthis itemt o the tab
control's popup menu. Easy peasy!

However, there's one litt le problem here. At O n C r e a t e time, we
could walk the list of pages associated with the tab control and build
a menu structure corresponding to the palette page names that are
available. But if we did that, the palette might get rearranged before
our menu is displayed, meaning that we’d be out of sync wi th reality.
Unfortunately,CodeRushdoesn’t provide a ‘Warning- the palettehas
changed!’ event, and therefore a better solution is to build our menu
of page names immediately before the popup menu is displayed. The
usual way o f doing this would b e t o make use o f the O n P o p u p event
associated with popup menus. But herewe run intoanother problem
~ the IDEhas already grabbed this event for its own use, presumably
in order to check/uncheck the ‘Show Hints’ menu item.

Déja vu for old T S R hackers?
How can w e make use o f the O n P o p u p event i f the IDE has already
grabbed it? The answer,of course, is that time-honoured trick of MS‑
DOS TSR writers, the daisy chain. We effectively grab the o n P o p u ‑
p E v e n t ,point ing i t a t our own routine, P o p u p I n t e r c e p t . Within the
P o p u p I n t e r c e p t routine, w e can pass control o n t o the or ig ina l
O n P o p u p event handler that was installedby the IDEitself,anddoany
dynamic menu creation that we need.

Yes, Iknow.Wonderful though this trick is, it suffers from the same
disadvantage as the old TSR interrupt chaining technique. If some
other plug-in comes along and grabs the Component Palette tab con‑
trol’s O n P o p u p event handler after we've installed our daisy chain,
then things can go pear-shaped. The bottom line is that I was here
first, so gofind yourself another event to hook!

Inside P o p u p I n t e r c e p t , the old OnPopup event gets called first,
and w e then rebuild the P a g e M e n u submenu tree from scratch, tak‑

E X E f e b r u a r y 2 0 0 0
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u n i t I n c r D e c r ;
i n t e r f a c e

/ / uses o m i t t e d

t y p e
TIncrementDecrement = c l a s s (TCodeRushStandardModule)

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

Procedure Se lec t i onDec remen tExecu te (Sender : T O b j e c t ;
Parameters: S t r i n g ) ;

p r i v a t e
{ P r i v a t e d e c l a r a t i o n s }
p r o c e d u r e I n s e r t I n c D e c ( c o n s t Command: S t r i n g ) ;

e n d ;

Meee

p r o c e d u r e TIncrementDecrement.InsertIncDec ( c o n s t Command:
S t r i n g ) ;
v a r

S e l e c t i o n : T S t r i n g L i s t ;
l ineNumber, co lumn: I n t e g e r ;

b e g i n
i f A s s i g n e d (CodeRush) then b e g i n

S e l e c t i o n := CodeRush.GetSelectedText ( F a l s e , T r u e ) ;
i e A s s i g n e d ( S e l e c t i o n ) and ( S e l e c t i o n . C o u n t = 1 ) t h e n

b e g i n
S e l e c t i o n [ 0 ] : = Command + S e l e c t i o n [ 0 ] + ' , ) ' ;
CodeRush.SetSelectedText ( S e l e c t i o n , F a l s e ) ;
// W i l l wan ts t h e c a r e t immediately a f t e r t h e
/ /  comma.Grow l !
CodeRush.GetCaretPosit ion ( l i n e N u m b e r, c o l u m n ) ;
CodeRush.SetCaretPosition ( l i n e N u m b e r, column - 1 ) ;

p r o c e d u r e TIncrementDecrement .SelectionIncrementExecute( S e n d e r :
T O b j e c t ; p a r a m e t e r s : S t r i n g ) ;
b e g i n

I n s e r t I n c D e c ( ‘ I n c ( ' ) ;
end ;

p r o c e d u r e TIncrementDecrement .SelectionDecrementExecute( S e n d e r :
TO b j e c t ; p a r a m e t e r s : S t r i n g ) ;
b e g i n

I n s e r t I n c D e c ( ‘ D e c ( ' ) ;
end ;

Listing 3 - Increment and decrement functionality.

i ng care to removeany old entries first. You’ll notice that the code
first copies all the page names into a sorted l ist , and then uses the
sorted list to create the menutree. You almost certainly won’t have
your palette pages arranged in alphabetical order, but you almost
cer ta in l y w i l l want the menu items to appear alphabetically.
Finally, as an added b i t of niceness, at very l i t t le cost, you’ l l notice
that I’vesplit the menu into two columns. This is important if there
are a large numberof pages. If the popup menuexceeded the height
of the screen, and we ended up havingto scroll it vertically, it would
defeat the object of the exercise.

Final ly notice that the o n c l i c k handler for each menu item is
pointed a t the C l i c k P a g e I t e m handler.Within the C l i c k P a g e I t e m
handler, we simply retrieve the caption of the clicked menu item,
using this t o set the Ta b I n d e x property o f the tab control. It’s also
necessary call the OnChange handlerof the tab control,which noti‑
fies the IDE to update the list of displayed component icons.

Incidentally, you might be puzzled by the need for the s t r i p A m ‑
p e r s a n d routine that strips any ‘&’ characters from the menu item
caption string. After all,wedidn’t p u t any ampersandcharacters into
those menu captions, so why should there be any there now? Well, if
you'refamiliar with the many new goodies in Delphi5,you’l l know
about the A u t o H o t K e y s property associated with popupmenus.This
means that the Delphi runtime l ib ra ry automatically adds hotkey
assignments (ampersands to you and me!) to the menu items before
the popup menu appears. If we didn’t check for and removethose hot
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keys,then wewouldn't get a matchwhen searchingthe tab control for
a matchingpage name.

Sad Old Ex-Editor suffers C++ envy shock
Asa final example of CodeRushplug-ins, Listing3 contains the source
code for another Standardplug-in,which I wrote to humour one Will
Watts, fellow Delphi-fanandex-editor of this magazine. Hewanted to
prove to C++ programmers that Delphi could also increment/decre‑
menta variable withjus t a couple of keystrokessimilar to the ++and
-- operators in C++. Hmmm...

The basic idea is that you select an identifier such asWombat in
the Delphieditor and then h i t the keystroke of your choice to invoke
either of these custom commands. I used Shift + and Shift -. The
IncrDecr plug-in wi l l then replace wombat w i th
I n c (Womba t , | )
or
D e c ( Wo m b a t , | )
In both cases, the vertical bar shows thepositionof the cursor after
the command hasexecuted. Of the three plug-ins covered here, this
is the simplest. There’s no form and no hacking of the IDE inter‑
nals;everything is done through CodeRushmethods that allow you
to retrieve and modi fy the code editor text. As you' l l see from the
code, execution of the two commands simply results in a call to one
o f the two x x x E x e c u t e methods (where xxx i s the command name).
This, i n t u r n , resul ts i n a cal l t o the internal I n s e r t i n c D e c
method, which is passed the prefix for the command, either ‘ I n c (’
or ‘Dec ( ’ .

Final ly, the I n s e r t I n c D e c routine uses the CodeRush G e t S e ‑

l e c t e d Te x t method to retrieve an instanceof a string-list variable
that contains al l the text selected in the current text editor window.
Notecarefully that w e don’t create this T S t r i n g L i s t variable, and
we therefore don’t release it either! The code editor text is manip‑
ulated simply by altering the l ine of selected text and then cal l ing
S e t S e l e c t e d Te x t t o write the modified text back t o the code edi‑
tor. As a final sop to Mr Watts, the editor’s caret posit ion is moved
back one positionsuch that the insertion caret is position ready to
add an increment value as second parameter to the Inc/Dec oper‑
ation. If you wanted, you might like to t r y extending this plug-in
by addinga coupleof additional commands that doa simple ‘incre‑
ment by 1’, ‘decrement by 1’, etc.

Ease of extension
I hope the simple examples presentedherewil l havegot across how
easy it is to extend the Delphi IDE us ing CodeRush plug-ins. As
mentioned earlier, complete source code for these plug-ins w i l l be
available from EXE OnLine and the EXE conference on CIX. If you
want to t r y CodeRush (andwe strongly suggest you should), you can
download a trial version from the EagleSoftware website. CodeRush
5.0 Professional costs $399 and the Standard edition can be had for
$199, the maindifference beingthat the Proversion allows you to cre‑
ate and edit diagrams (see What else is new?). ry]

Dave Jewell is a freelance consultant, programmer and technical
author specialising in low-levelsystemsprogramming under
Windows and DOS. He is the author of ‘Instant Delphi ’published
by Wrox Press. You can contact Dave at
djewell@cix.compulink.co.uk.

The codefor this article isavailableon EXEOnLineand viaf t p at
Stp://ftp.exe.co.uk/pub/exestuff/200002_CodeRush.
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T E C H N I Q U E S

Alex Telford is an ex-C programmer who

returned to the profession to discover that,

while hewas away, Microsoft had built

something called MFC. Here are his early

struggles, w i th t ips for those who must

follow in his footsteps.

MFC for non
heseare the experiences of aquiet woodsman- iea ‘traditional’ C
programmer - who has penetrated some short distance into the

hugeforest called the MFC,and set up a basecamp in a clearing. From
here, I have made excursions deeper into the forest, sometimes suc‑
cessful, but too often returningscratched,weary,anddispirited to the
safety of camp. ‘Camp’ in this context is an MFC project ‐-a p p s . e x e
t h a t is acondensationof thoseareasof MFCdevelopment that I have
tamed. The a p p s . e x e (available from EXEOnLine) is an SDI (Single
Document Inter face) MFC project with support for developers who
are used to ‘console’-style programming, ready-to-use graphics func‑
tions,and C-style text file I/O. It is also an application stub for Rapid
Application Development.

Natural progression
History has made MFC idiosyncratic. The whole structure of Win‑
dows is s t i l l imbued by the parsimony of memory and processor
power that restrictedearlier machines.Windowswas not born a pre‑
emptive, interrupt driven, real-timeoperatingsystem like those found
on contemporary minicomputersat the t ime - RT11andRSX11on the
DECmachines, for example.Windows was, and is, basedon a message
queue runn ing i na single thread - this i s a t the heart o f the Windows
API. The MFC is a C++ wrapper around this API.

MFC restricts the number of ways a task can be performed. This
is in contrast to the traditional C programming style where the pro‑
grammer starts with an empty ma i n and then fills i t wi th code that is
natural to the programmer’s style. With the Windows 1.0API, C pro‑
grammers felt comfortable ‐ there was a m a i n , the message process‑
i n g loop was visible, and C functions were written to do the work in
the customary way.

WhenI was studying development for Windows using the MFC , I
was puzzledby the presenceof booksby respectedauthors ‐ Petzoldfor
example ‐ who shunneddevelopment via the MFCand were still stick‑
ing to the C languageand theAPI. Becauseof my time away from pro‑
gramming I missed the natural progression of my ski l l set, and never
had the opportunity to program for Windows us ing the C-style API.
Lookingback frommy present perspective, I ’m thankful that I missed
this phase. Because of its history, an MFC developer must havea fa i r
knowledgeof the oldAPI- theMFCclassmethods ultimately calla rou‑
tine embedded in the API. But I see now that had I been able to create
Windows programs using the API, the incentive to persevere with the
MFCroutewouldhavebeenlacking.And incentive isneededin spades!
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MFC documentation
A problemI h i t early on is the lack of a single source of documenta‑
tion for beginners.There is a lackof a detaileddiscussionof theappli‑
cationmodelassumedby theMFCsystem. I expectedto beable to read
about the philosophy and th ink ing that gave risewi th in Microsoft to
the core nature of typical MFC projects. Indeed,many decisions are
made in advance outside the control of the programmer us i ng the
MFC. There is an extensive help system of course, but it is an ocean
of referencematerial wi th not enough higher level design advice or
suggestions. You have to know what to search for in the help system,
andthere arevery few synonyms allowed ‐ youmustget the r igh t key‑
word, no other word gets to the right section.

While learn ingother,earlier languages,manyprogrammers found
that the sample code given by the tutorial system was r i chenough to
providea good startingpoint for their ownprojects. I did not find this
to be true of the codeprovidedwith the MFCdevelopment suites.The
samples seemed to me strangely skewed in some indefinable fashion
‐ a s if they had been created too ear ly in the MFC design process,
before the application model had been fu l ly finalised. I was looking
for a canonical single document-view architecture project, but found
‘Scribble’ not quite r igh t ‐ it seemedout of date.

The document-view architecture is also, very probably, a stum‑
b l i ng block fo r man y programmers. Nearly a l l the books on MFC
development go to some lengthto explain i t ,but they allmakethemis‑
take of plunging straight into the mechanics of it without explaining
why we need such an architecture. I havehad to reverse-engineer for
myself the design th ink ingwithinMicrosoft dur ing the first creation
of theMFC suite.

The application model
Here is theMFCapplicationmodel that I’veworked out. A l lWindows
programs should behavemostly the same. Eachwi l l have a standard
core set of options on a menubar and there w i l l be a sub-window or
client area for the application’s text or graphics. The application’s
mainwindow canbefu l l screen,minimisedor iconised.Windowswi l l
send a message to the application, which must redraw its client area
eachtime the applicationwindow changes size. This is the reasonfor
the OnDraw function. The application w i l l keep all the variables and
memory defining its current state in one structure ‐ in the MFCDoc‑
ument class (CAppsDoc). A system for saving al l this data to disk in
b inary form w i l l allow the users of the application to save their cur‑
rent work to a disk file. When users restart the application at a later
time, they re-read the disk file and are back exactly at the point they
left i t (andsaved it!). This i s the th i n k i ngbehind the S e r i a l i s a t i o n
methodology, and why the Document has such an influence on the
client window(s) of the application.

The problemwi th this model is that the disk files that result f rom
it are binary andspecific to theapplication. That is, you wind up wi th
a proprietary file for your application if you follow the standardMFC
defaults.A choice of that k ind is probably natural to Microsoft: it
makes it less l ikely that another developer w i l l wri te an application
that piggybacks on your software.

A l l i s no t lost. The great news about developingvia the MFC is that
you don’t have to accept the defaults. Remember that C is a subset of
C++, so we can fallback upon the earlier technology and use the C‑
style file open , and read andwrite files in standard ASCII text form
suitable for Notepad and al l the other applications that can process
text files. Unfortunately, we lose the most-recently-used-file technol‑
ogy that comes free if we stick to the MFC default file mechanism.
(Somedevelopers havefound away to hijack the MRUsystemfor their
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text files, see Dave Jewell’s Windows shell secrets: the MRUlist, EXE,
February 99.) The standard Windows way to include ou r C-style text
file o p e n is to add Import and Expor t items to the file menu.

One last problem wi th development for event-driven systems in
general, not specific to the MFC, is the loss of sequenceof execution.
A traditional program with a m a i n typically starts execution after
loading, initialisesglobalvariables,outputsaprompt to the user,exe‑
cutes an appropriate rout ine, then loops back to ou tpu t another
prompt. The programmer could feel that he or she was in charge of
operations: the users had a choice of action froma limited set, mak‑
i ng it easier for the programmer to predicta l lpossible user behaviour
and cater for i t .

This simple state of affairs is lost wi th event-drivenGUI systems
~ you r program is more like an unsorted bag of routines where the
programmerhas to give up the idea that heor shehascontrol of when
any particular routinewi l l beexecuted. The program’s response to a
user cl ickinga buttoncan no longerbefollowed in a linear fashion in
the code. Execution in an event-driven world hops about from one
module to another makingmaintenancemoredifficult.

In MFCdevelopment, the applicationframework decides which of
your routines or functions w i l l becallednext.This applicationframe‑
work code is generated for the programmer; it is the master control
and the programmer is at i ts mercy.

The strengths of MFC
If muchof the above seems negativeabout the MFC,youmay wonder
why developers would bother to use it .There are three strongreasons.
First,we get to useC++,notcleanly perhaps,but it is there in the back‑
ground. Then there is Microsoft’s claim that ‘we use it before you do
‐ Visual C++ is written in Visual C++’.Developersfeela senseof secu‑
r i t y when using the same tools as the manufacturer of the operating
system supporting their application code. (For an alternative view,
see MFCfree, Letters, EXE, January 2000.) Lastly, the MFC suite is
huge, powerful, and has excellent debug facilities.

Consider these few lines of code:
c l a s s C I n t r V i ew : p u b l i c CView
{

p u b l i c :

C I n t e r n e t Se s s i o n * m_Sess ion ;

m_Session = new C I n t e r n e t S e s s i o n ( );

s t r c p y ( m _ c I n e t U R L ,

" h t t p : / / w w w . m i c r o s o f t . c o m / v i s u a l c " );
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C H t t p F i l e * H T T P F i l e =
m_Session->OpenURL ( m _ c I n e t U R L ) ;
p I d o c = m _ c H T T P D a t a ;

( C H t t p F i l e * )

m_uPageSize = H T T P F i l e - > R e a d ( p I d o c , 1 0 2 4 ) ;

p l Idoc += m_uPageS ize ; / / n e x t p a g e o f b u f f e r

This is all adeveloper needsto presenta loginbox to the user,call their
ISP via dial-up networking, ask for the password, access Microsoft’s
visualc Web page,and then readthe htmlcode intoa buffer. The devel‑
oper can then parse the htmlcode and display the result to the user,or
store it toa file or database, whatever. Usingmy MFCapplication shell
described below, I was able to produce a prototype new browser in
about a week. But watch out for lightweight script ing systems that
appear to do something similar, bu t m a y not allow the programmer
access to the Web page htmlcode, which is essential, mostly. There is
a trend toward whatI call ‘slide-show’ programmingwhere ‘controls’
are called in a sequence but the programmer is unable to access any
of the data content in the control. Definitely l imi t ing.

Dur ingmy early efforts to bend the MFCto my wi l l , I encountered
many reverses where the compiler would complain ‘that function is
in a class to which you have no access’. I ended up star t ing a text file
that contained snippets of code that worked, fa i r ly confident that

‘VI50 Apps (AppSIub) ‑

v i . s o

C l i c k  o m  a n  a c t i o n  b u t t o n

A c t i o n 1 I n p u t a n i n t e g e r ‘ A ’
A c t i o n 2 I n p u t a n i n t e g e r ‘ B *
A c t i o n 3 G e n e r a t e r a n d o m t e x t

A c t i o n 6 M e a s u r e e l a p s e d t i n e
A c t i o n 7 G r a p h i c s
A c t i o n 8 I n p u t t e x t a n d s e a r c h

Figure 1- The Application Stub apps.exe.

)

s f ( m a a t a t a s e l = = 2 ) {

m . c Te x t { n l e n - 1 } = 0 : / / Leeve o f f the *

mceSearch ~ mcTest:ernie eal&=poo oPR S Sae,
240k >= 094

etat
f e p l o c - » m _ a S e a r c h S t a r t = k + 1 :

>
e l s e t
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understanding would follow famil iar i ty. Gradually, I stopped bump‑
i ng into the walls of the MFC maze. But the code-store became unsat‑
isfactory ‐ I neededsomething to speed up the productionof eachnew
project.After about 10mini-prototypes,I noticedthat there was a com‑
moncore in a l l 10projects. These were all Single Document Interface
(SDD projects. Eachhad a ‘work-area’ and some buttons outside this
area aswell as items addedto the menubar. Sometimes the work-area
was text only and sometimes main ly graphics wi th text overlay. I
started work on an ‘applicationstub’: a project from which al l others
could bederived by modification and deletion.

Figure 1shows the mainwindow of a p p s . e x e . Unlikethe raw appli‑
cation produced by the MFC wizard, this has some basic functions
already work ing . This simple application is an intermediate step
between the text-only capabilities of the console applications beloved
by writers of bookson introductory C++,anda full-blown MFC project
with a l l the bells and whistles.

Dur ingconstruction itsdesign turned towards the feature set that
programmers had with console applications ‐ for example, the abil‑
i t y to wr i te out state/debug information to the console immediately.
A text buffer is available where state information can be writ ten at
any stage. The contents of the buffer wil l appear in the work area if
output is in text mode. Acommon requirement in text processing is
accessing a field numerically wi th ina line; the font is mono-spaced
to facilitate this. Improv ing on the console, the text buffer m a y be
paged back to see earlier data and be written out to a file for further
analysis.But the major gain is access to graphics functions ‐ an essen‑
t ia l tool for today’s applications.

The mode of action of a p p s .e x e is very simple: an event ‐ a mouse
click on a buttonor on a menuitem,or a timer event ‐ causes flags to be
set and data to be processed, and the result to be displayed in the work
area. Someroutinesbecomequite lengthy; OnLbut tonDown andOnDraw
account for the majority of the code not provided by the wizard.

The current l ist of actions is: (1) I n p u t an integer‘A’, (2)Inpu t an
integer ‘B’, (3) Generate random text, (4) Alternate box colour, (5)
Timer event, (6) Measure elapsed time, (7) Graphics, and (8) I n p u t
text and search.

When apps. e x e reached this fi rs t stable feature set, I was sur‑
prised to find how much it resembled the C programs I used to write
that hada m a i n . Standard output is available from both the Document
and View classes via functions such a s P u t T e x ( c h a r * ) and P u t ‑
S t r i n g ( C s t r i n g & ) . I tems 1 , 2 and 8 o n the l i s t o f actions for
a p p s . e x e are keyboard-input mechanisms that do not requirea dia‑
logbox. I tem3 reminds me of how to set up the random number gen‑
erator using the date as a seed. A simple graphics function is
illustrated in i tem 4,us inga flag to set the workboxbackground
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colour. Items5and 6demonstratea Timer to initiateevents at one sec‑
ond intervals and how t o use S t a r t C l o c k and G e t E l a p s e d T i m e ,
which use the C struct t i m e b fo r mill isecond t ime measurement.
Drawing lines and filled rectangles via item 7 introduces the MFC
methods for accessing the GDI functions. Left-clicking in the work‑
box invokesa set of cross-hairs‐a precursor of graphicsediting. I tem
8prompts the user for a text string, searches for it in the internal text
file and, if found, displays that section of the file where the word first
occurs wi th the line highlighted with colour.

‘Sys Info’ is used to recorduseful debug data in the internal text
buffer that can bewritten out toa file: use File, Export on the menu
bar. The internal text buffer isexamined us ing the buttons Top page,
Next page, Previous page and Last page. L o n g lines can beexamined
usingLeftand Right.Somebuttonshaveno functions yet assigned; in
completed prototypes these unassignedbuttons can be made not to
display by setting the appropriate flag.

An item is in the l ist because I found I was coding something sim‑
i lar in more than one project. Other programmers w i l l have other
interests ‐ these can be added to the code files, extending the func‑
tions within a p p s . e x e .

I t w i l l be apparent that a p p s . e x e is d is t inc t ly ‘retro’; th is is
intentional. The cl imb from the console applicat ions in the books
teaching C++ to mature projects developed w i t h the MFC is too
steep, a sheer wal l w i th few handholds for the novice. The a p p s . e x e

is a secure, spacious ledge more than halfway up the cliff. It is pos‑
sible because within the C++ MFC suite resides a general purpose
Cand C++ programming language wi th a l l the basic text and graph‑

Further reading
The following are books that I havefound useful for development via

the MFC. (If you buy any ofthese, besureto get the latestedition. There
is a high turnover in this field, and some of these books may no longer
be available.)

InsideVisualC++ David J. Kruglinski (ISBN 1572315652)
My bible when first learningthe MFC. It gives a click-by-click guide

to making applications via the MFC IDE. My edition has all the project
code ona CD. (Now availableasProgrammingVisualC++ D.J. Kruglin‑
‘ski, G.Sheperd,and S.Wingo. This hasthe same content and is updated
for VC6.0. ) :

MicrosoftVisual C++ Owners Manual
Beck Zaratian (ISBN 1572315105)

For buildingVisual C++ applications usingVisual C++ from within
Visual Studio.

MFCDevelopers Workshop Frank Crockett (ISBN 1572318597)
Has useful tips on more advanced use of the framework, for those

with ~1 year experience.
Fast Track Visual C++ 6.0 Steve Holzner (ISBN:0471312908)
Takes MFC from intermediate to advanced. Among other topics it

covers Internet browser creation.
MFCBlack Book A\ Williams (ISBN 1576101851)
This gives a deeper understanding of the document-view architec‑

ture. Covers ActiveX, databases, Internet,and multithreading.
MicrosoftVisual C++ Run-TimeLibrary Reference, Volume 4
This is the volume that covers the runtimeC library functions, a use‑

ful reminder in paper form: C-style string, file, math, etc.
ProgrammingWindows 95

Charles Petzold, Paul Yao (ISBN 1556156766)
Not MFC, but an essential guide to the underlyingWindows API.
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ics pr imi t i ves readily available. I t also shows that you don’t have to
use Microsoft ’s controls ‐ the button set in a p p s . e x e is custom
coded. You can be free about classes, too - whether or when to make
a feature into an object i s under the p rog rammer ’s control. The text
buffer started out asa class, then I de-classed it because I was adding
functionality too often in the early stages. Just to keep the file set to
a minimum, I brought it in to the Document class. It could go back
to a class now, probably. The button code in a p p s . e x e is obviously
a candidate for a class, but one of o u r own, w i th the functions we
want. The MFC allows us to do this ‐ an Open Source activi ty could
g row up around this idea.

In tune with the idea of a p p s . e x e beingassimple asi ts function‑
al i ty allows, the programmer need only examine or modify j us t five
files: APPSDOC .H (3 KB) , APPSDOC ..cPP (14 KB) , APPSVIEW.H (4 KB) ,
APPSVIEW.CPP (33 KB), andA P P S . RC(12 KB). I f the hand c p p files are
la idout in the MFC IDE in this order, then this is effectively the whole
project in one ‘file’ - a b ig help wi th rapid application development.
The only other file to be modified is a p p s . r c , which when opened
allows access to the menu bar for adding more menuchoices.

Your o w n developments
The EXE website, EXE OnLine, hasa zip fi le wi th the MFC project
files anda file appshe lp . t x t explaininghow to adda p p s . e x e to your
project folders, and how to use the apps project asa base for the rapid
development of other mini-projects. (You must have a valid copy of
VC 5.0 or 6.0 to use this project.)

In the January 2000 issue of EXE, Dave Jewell r igh t l y complains of
the thinness of the C++ wrapper around the Windows API; hisdescrip‑
tion of usinga red, two-pixelwide pen hitshome. The MFCcode for this
is too cumbersome. Perhaps a p p s . e x e can serve as a core around
which those of us that want to stick with the powerful,butflawed, MFC
system can develop an Open Source approach to make o u r o w n C++
wrappers around the MFC wrappers around the Windows API. a

After graduat ing in Physics in 1964, Alex Telford moved to
London to support researchers in physchometric testing using the
first minicomputersgenerally available. A transfer to a large
MedicalResearch institute brought exposure to a Unix
environment where they networked over 200 PCs. On retirement,
he set up Solar ix Software, which offers systems developed in C++
for Windowsfora select g r o u p of clients. Contact
a.telford@dial.pipex.com.

The codefor this article is available onEXEOnLine and viaf t p at
Stp://ftp.exe.co.uk/pub/exestuff/200002_mfc.
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Playing the
Windows card

Windows from within a Sparc. Peter

Collinson suspects the SunPCi card could

make a great development p la f t f o rm for

Windows products.

M y methodof avoiding any mil lenniumproblems on my Sunwork‑
station was to upgrade it from a SparcStation II runn ing Solaris

2.6 to a Sun Ultra/10 runn ing Solaris 7.The operating systemshould
havebeencalled Solaris 2.7, but they decided to drop the ‘2.’. Isuspect
that Sun has been avoiding problems w i th releases numbered ‘4’,
which is where Berkeley became stuck, and ‘5’ ( o r more proper ly
roman ‘V’), which is where AT&T ended up.

A larger problem was caused by my wife’s Windows 3.1 machine,
which had probably reached the end of its useful life as a b i t of hard‑
ware anyway. The solution seemed to beto give her my Windows NT
system, since she is r u n n i n g NT 4 at work. She reads mailon the Sun,
so ins ta l l i ng Hummingbi rd ’s Exceed X solved the keyboard and
screen contention problems that we occasionally got into.

However, I’ve become used to being able to r u n various Windows
tools as p a r t o f the dai ly gr ind,somy in i t ia l idea was to insta l l
another machine runn ing Windows NT for me to use. Space in my
office is pushed already, so simply fi t t i ng in another machine was
likely to bedifficult, but I thought that it was just about possible. How‑
ever,a new solution presented itself as Iwas lookingat what I wanted
to buy to replace the SparcStation.

Sun makes a ‘PC on a card’ called the SunPCi, whichplugs into the
PCIbus that’s the mainsystem bus for Sun’sUltra/10and Ultra/5 sys‑
tems. The SunPCi is a co-processor, runn ingWindows standalone but
using the Sun’s disks, screen, and keyboard. The pr ice is very attrac‑
tive: the basic u n i t is £350, which seems a snip when set against the
£1,500 that you would probably need to pay for a reasonablestandalone
Wintel machine.

The system
The SunPCi uses an AMD Ké6-2 processor chip. The most recent ver‑
sions o f the card r u n a t 440 M H z , a l t hough earl ier releases were
clocked at slower speeds. The boardhas a 512 KB cache and is supplied
wi th 64MB of memory. I decided to fi l l the other D I M M slot on the
board, so my system has 128 MB. (You have to use matched pairs of
DIMMs in the two slots, and the system wi l l take up to 256 MB.)

The SunPCi comes with a SoundBlaster-compatible sound card, a
USB connection, and an external SVGA video connection. You can
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plug in an external monitor and r u n the systemdirect to i ts o w n
screen ( m o r e about this later). An optional expansion ‘plug-in’ can
car ry parallel and serial connectors. The expansion connector occu‑
pies another PCI slot in the system box, which happens to be unused
on my machine.

To start the system, you fire up the s u n p c i command. On first
invocation, the command creates a new directory called pc in y o u r
home directory, and then createsa file that is the ‘emulated’ hard C:
drive for the SunPCi.The newC:drive can besized up to 2GB. Option‑
ally, you can add another emulated D: drive, which can be the same
maximum size.

The code that provides the disk emulation in the host seems to cre‑
ate space-efficient files by usinga s e e k system call followed bya w r i t e
when placingdata in these emulated disk files. Unixfiles are stored as
tree structures of blocks, where each block is referenced by a pointer.
If a disk block has never been written, then the pointer wi l l beempty,
and the file wi l l not contain any allocated disk space for that block. As
aresult, the files containing the emulateddrives grow and occupy space
on the hostas that space is needed.The files have amaximumsize, but
can occupy less physical disk space than their size indicates, because
the file can contain ‘holes’, where no data has ever been written.

Unixoperates qui te happily w i tha file wi th ‘holes’; a readon a hole
returns a block of zeros. However, you do have to work hard to main‑
tain the holes. If you use a standard copy program, like c p , t a r , or
any dump system, the target file wi l l have its holes replaced by real
blocks of zeros. The SunPCi release does contain a program c p h d that
can be usedto copy the disk image files and wi l l maintain the holes.

However, the efficiency of storage degrades rapidly. I’ve made the
mistake of defragmenting my Windows 95emulated filesystem. The
defragmentation code writes blocks into free space well above the
active filesystem, which has made the emulated filesystem g r o w
alarmingly in physical size. What is needed is a standard tool that
knows about the FATfilesystem and can resizethe emulatedfile, pos‑
sibly by copying, to drop off any unusedblocks. One approach may be
to find some Windows-based disk tool that can write a knownpattern
into a l l the unusedblocks on the filesystem, andthen write a program
to r u n on the host that copies and cleans the file.
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Loading systems
To get going, then, you fire up the s u n p c i binary, and create an emu‑
latedfile of reasonableproportions.Youthenfind that a window on your
screen pops up with what is a normal PC boot sequence, testing mem‑
oryandshowinga c> prompt.The bootstrapcontains Caldera OpenDOS
and some magic bits of code from Sun that allows the system to see the
disks on the host machineand, more importantly, to see the CD-ROM.

You are expected to supply y o u r o w n versions of Windows, and
since I subscribe to MSDN, I have a goodly supply of systems to t ry.
The documentation saysthat the code supports Windows 95, both the
original release and the OEM2 release. It also supports Windows NT
4.0, service release 4. I’ve successfully booted both these systems. Of
course, w i th emulated drives you can have several available systems
that can be r u n on the machine. Gett ing a Windows system up and
runn ing is always a time consuming and lengthy process, evenwhen
al l goes well, and is not to bedone l ight ly. Again,the emulated drives
help, because you can take snapshots of the installation process so
that you only have to backtrack sofar.

I pushed my luck and tried other systems wi th no significant suc‑
cess. I failed to boot the Windows 98system that I tried.
I looked at the Windows 2000 release, or tried to, the CD
simply caused the s u n p c i p rogram to core dump. Inci‑
dentally, you can load systemsfrom a floppy. When you
start the systemup it wi l l boot f rom a floppy rather than
the C: drive. Note that the Linux boot floppy runs, but
that i t w i l l not load the ini t ia l system.

System hooks
The key to the operationof thesystemis an IPC(inter-process
communication) l ink between the SunPCi and the control program
runningon the host.The SunPCicard doesn’t have direct access to
any of the resources on the host machine. Instead, it talks to the
s u n p c i control programto make it do things on itsbehalf.

Usingthe IPC,the raw DOS system that exists at bootstrap
time canseeportionsof the Solarisfilesystem, the floppy,and
the CD-ROM. It can also write to the X11window manager,
which isno meanfeat,and is doneby pollingthe VGA hard‑
ware andsending ‘dirty’ linesto the host for placingintotheX11window.
It can get data from the keyboard and mouse, although at this point the
mousehas to be ‘connected’ to the SunPCi window, which canbeslow.

UnderWindows 95, the CD-ROM is accessedas a ‘read-only remote
disk’. The Sun mounts the CD-ROM us ing its normal mechanisms,
andthe SunPCi card sees it v ia the filesystem. This precludes booting
from the CD,anddoesn’t cope wi th audio. In addition, I’vefound some
Microsoft CDs that have UTF filenames, and the Sun cannot read
them. Windows NT has its own CD-ROMdriver and candeal wi th the
CDona block level, allowingautostart and a l l that k indof good stuff.

Nevertheless, the system allows you to have convincing bootstrap
sequences for Windows 95or NT. Actually, for Windows 95, I copied the
setup files from the CDonto the emulated C:drive and installed from
there.TheWinNT bootstrapdoes thisanyway.OnceWindows is installed,
you are providedwith replacement drivers for various subsystems that
slot into an appropriate par t of the Windows system structure, talking
IPCto the hostand makingthings happen in the outside world.

The first of these modulesprovides aWindows InstallableFilesys‑
tem (IFS) driver fo r the filesystem on your host machine. Actually,
although this is documented, the fact that you can map portions of
your host’s filesystem tree as a ‘drive’ is not made very clear. It ’salso
somewhat opaque that the IFS-based system is different f rom the
filesystem access that’s used to bootstrap the system, a filesystem
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‘redirector’. There are dire warnings about the bootstrap redirector,
because it can only access ‘traditional’ MS-DOS names, and these
warnings tend to put you o f f from seeking direct ways to access the
host’s filesystem.

However, you can access the host’s filesystem by mapping drives.
O n Windows 95, i f you map \ \ u s r \ s r c \ l o c a l a ssome drive letter
usingWindows Explorer,then you canopenthe ‘drive’ and see the files
that are stored i n / u s r / s r c / l o c a l . O n Windows NT,y o u use a magic
hostnamefor the same mapping: \ \ l o c a l h o s t \ u s r \ s r c e \ l o c a l .

Network ing
The second module using IPC is a version of NDTIS. It allows the Sun‑
PCicard to have network access via the Ethernet cardon theSun.Net‑
work packets are transmitted into the host us ing IPCandare then fed
into a STREAMS driver that pours them out onto the local network.
The packetsbypass the regular TCP/IP stack on the hostand, for rout‑
i ngpurposes, the host and the SunPCi need different IP addresses.

The current implementationof the host code means that we havethe
odd situationthat the SunPCi andthe host cannot ‘see’ eachother onthe

network. The approved solution to this problem is to employ
anothermachineandsetup explicit routes.Oneroute isestab‑

lished in the host to sendpacketsdestined for the SunPCito
that third machine,andone is created in the SunPCito send
packets addressed to its host directly to the third machine.
This third machine is suddenly ‘piggy in the middle’, hav‑
i n g packets thrown at it that are addressed to two other
machines,andneedsa pairof explicit routesto transmit the
packets to their correct destination.

This workaround functions,but isn’t perfect. First, if
you don’t have another machine, then you are sunk. I am using

my Cisco router to do the job, which seemed the correct spot on
my network to installthe functionality. For a while this didn’t

work, because the router would see that the SunPCi and the
host were on the same network and would passon the rout‑

i n g ‘helpfu l ly ’ in an ICMP redirect message. I t then
dropped the rout ingfrom its internal tables. Icouldturn

this feature off in the router interface, and did.
Second, using route redirection doesn’t cope with broadcasts. A

broadcast message from the SunPCi is not seen by its host and vice‑
versa. Lack of sensible broadcasting affects the SMB protocol that’s
usedfor file sharing, so you cannot host your WINS namespace man‑
ager on the host and expect the SunPCi to be able to use i t .

Finally, there are problems with setting up the route on the Sun‑
PCi.Youhaveto create a batchscript containinga net routecommand
that is called from the Setup folder. This soundsokay, but happens
somewhat late in the system startup sequence. If you leave awindow
open to the host, where the window is accessing a shared filesystem
over a regular network connection l ike Samba, then Windows 95wi l l
lock up when you next start up the system. The Explorer application
is t ry ing to open a window to the remotehost,and locks out the batch
script that is t ry ing helpfully to establish a route to that host.

None of these problemsare insurmountable,but if the host of your
SunPCi card also provides m a j o r network services l i ke DNS, the
WINS name service, or the NTP time service, then I anticipate prob‑
lems at system startup.

S y s t e m usabi l i ty
As I said, I’ve tried both Windows 95and Windows NT 4 on my Sun‑
PCi. Since the hardware is clocked at twice the speed of my original
Windows NT machine, things ought to appear to be faster than the
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systemI am used t o , and they do. Windows NT is markedly more slug‑
gish than Windows 95. Undoubtedly, software bloat is havingan effect
here. As a resu l t , I’ve tended to use Windows 95.

One appa ren t funny is ‘localisation’. The Windows system is see‑
i n g characters from your keyboard that are translated by the X11and
soare already ‘localised’. I got one early system into a very odd state
where it was re-translating the keystrokes from my UK keyboard
back into some other (possibly U S ) keyboard layout and had to restart
the system build. However, I consider that using the X11 key values
is correct . It means that the same keystrokes generate the same char‑
acters in al l the Windows on my X11 screen. Essentially, it allows me
to remap the escape and backquote keys,and also t u r n off Caps Lock.

When the s y s t e m s are runn ing , graphical output destined for
the host’s monitor us ing X11 is obtained by intercepting calls to the
GDI (Graphical Device In ter face) , and sending them v i a the IPC to
the host for action. For this to work, the systems have to be well
behaved and use the API. Windows 95 doesn’t seem to be wel l
behaved in spots. For example, the Plus! addons for coloured, ani‑
mated cursors don’t work. I ’ve also seen other ‘ funnies’ in some dif‑
ferent applications.

The Windows NT screendriver is implemented different ly from
Windows 95, and it demands that applications are ‘better behaved’, so
the SunPCi software that intercepts GDI calls is able to do a better job.
With Windows 95and NT, you can set the PCemulated screen on the
workstation desktop to show either 256 or 16777216 (24-bit) colour with
sizes up to 1280 x 1024 pixels. The latter is the size of my screen, so I
tend to run it one ‘click’ down from that , at 1152 x 864.

If you want to r u n applications that make use of more facilities on
the screen , perhaps with access to Direct X or the l ike, then you can
switch to us ing the external monitor. F i r s t , you have to re-run the
setup code to install the appropriate driver. Then you need to reboot
the s u n p c i application g iv ing it a v g a switch to tell it that the sys‑
t e m wi l l be usingan external monitor.

Actually, before switching dr ivers, it’s a good idea to get into the
BIOS s e t t i n g s o n the SunPCi t o tell the hardware t o use a 4 M B dis‑
play buffer. When you have done all th is , ou tpu t wi l l be sent to the
external monitor. The s u n p c i binary w i l l s t i l l give you a window on
the workstation moni to r, and y o u have to place the mouse in to this
window and press M e t a-M to force input focus to the SunPCi allowing
it to receive keyboard and mouse events. This is the same technique
that y o u use when in i t i a l l y loadingWindows and is no great problem.

I’ve found that plugging ina ‘real’ large SVGA screen gives accept‑
able results. My Sun’s moni tor is dual ported so I can press a button
on the front of the screen and see the ou tpu t from the SunPCi. Actu‑
ally,direct output on the Sun’s monitor is no t too nice at h igh resolu‑
tions because it uses interlacingand I get some ghosting. Output from
the system looks better under X11.

One of the benefits asfar as Iam concerned is the abil ity to cut and
pastebetween the applications runn ingon the SunPCi and the X11s S‑
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ingto copy some largepiece of text fromMicrosoftWord. Once you have
crashed the s u n p c i binary, then the SunPCi resets itself.

Sun also provides some hooks in the Common Desktop Environ‑
ment on Solaris that allow you to opena file in the SunPCi. You can
click on a Word document stored on your host and edit it us ing Word
running on the SunPCi. These only work with Windows 95, and are
another reason for me to r u n the system.

Ihaven’ t mentionedprint ing, because I havea HP network pr inter
and have installedHP’sJetAdminon the SunPCi. This al l worked and
pr int jobs are emittedover the network to the printer. If you don’t have
this happy situation, but have a printer connected to your worksta‑
tion or elsewhere on the network, then the software runn ing on the
SunPCi can give you access to the printer queues, sending pr in t jobs
to the host for queuing.

Verdict
A l l in all, I haven’t regretted buying the SunPCi. It does seem to do
a l l the tasks that I want to do on a PC system, which are mostly han‑
d l ing words or pictures. I wish that i t was somewhat better docu‑
mented; you have to spend time discovering how to set things up or
how they work. There is no information at a l l on the BIOS settings,
for example.

Isuspectthat it would makea great development platform for Win‑
dows or NT products, because you can easily switch between the var‑
ious Microsoft systems and you can get data in and out wi th speed. In
a large enterprise, it would be easy to establish one basic disk setup
for a l l users, and then distribute it wide ly for personal use. There is

a need for Windows 98and Windows 2000 support, and I am sure that
this w i l l materialise in time. Actually, I ’d also l ike to be able to r u n
Linux on the machine.

It seems early days with the product, although I understand that
there are a great many systems in the field. WhenI said that the prod‑
uct seems somewhat new and flakey to a support engineer, he dis‑
agreed w i t h me. However, the s u n p c i p r o g r a m does seem to crash
rather a lot - although crashes happen considerably more frequently
when you ‘mess about’ wi th the system.

In normal use, i t ’s mostly robust, although I do always seem to
have a recent core file hanging around. It crashes frequently when
you are resett ing the system, or the system is attempting to reset
itself. Lookingat these cores,it seems that there’s some memory leak
in the binary. It can crash unaccountably in someapplications when
you movebits of data around on the screen. Corel PhotoPaint under
Windows 95seems a culprit here. Using the SunPCi is no t quite the
same ashavinga standalone machine; there are interfacingproblems.

That be ing said, I’ve found that the system is very usable. It costs
you no space on the desktop, and it means that you don’t have to wor r y
about backing up your Windows or NT systems, because the Sun
copes wi th that for you. Although, as I mentioned, there’s a need for
a p rog ram that wi l l cut back the emulated filesystems to a size that
matches their block use. However,a l l in all, I ’d recommen¢ it . a

Peter Collinson is afreelanceconsultant specialising in Unix.Hecan be
reached electronically at pc@hillside.co.uk, by phone on 01227 761824,
or on the Web at http://www.hillside.co.uk.
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Vendor lock-in &
FrancisGlassborow takes Sun Microsystemsto task for i ts handling of Java, C++
and warns about getting your pre- and post-increment operators in a twist.

07 of the majormotivesfor standards (be they ‘de facto’ or formal)
is to help wi th portabil i ty. Ideally, when I write a piece of source

code I should not be concerned with which compiler w i l l compile i t .
In addition, in so far as is possible, I should write code that is inde‑
pendent of the platformon which it w i l l r un . That is a lesserobjective
because there may be platform specific facilities that I need (o r just
wish) to use.

The C and C++ standards provide a guarantee that by avoiding
extensions offered by implementors, code w i l l compile w i t h any
compl iant compiler. The standards also specify where I can expect
the behaviour of my executable to be fixed and where variations are
allowed (implementat ion-defined and unspecified behaviour). The
major objective is to help users avoid ‘vendor lock-in’. Note that
such avoidance suits almost everyone. It helps small companies
compete by offeringa better product that sti l l compiles sourcecode
the way that it does w i th a competitor ’s product.

It is in the interest of the major suppl ier to own and control the
standard or to ensure that its customers do not conform to an exter‑
nalstandard. In the C andC++ world, various standards bodies own
the standards. These organisations expect to make their money out
of sell ing copies of standards and test ing products for conformance.
In many areas the result is that you choose a product on other cri‑
teria than whether it is compatible w i t h what y o u already own.
When did you last buy an electrical fit t ing because of i ts manufac‑
turer? Do you actually take any notice of who makes the plugs and
sockets for you r domestic electrical supply? When you buy a music
CD,do you first check whether it is compatible wi th you r CD player?

Essential ly, there is no vendor lock-in for these. Even where
goods are more specific, y ou often find that a de facto standard
allows others to offer spare parts, add-ons, etc. Where the product
is protected by patent or copyright the owner ma y be able to make
some profit f rom licensing third-party versions. Competit ion is on
the basis of being able to offer acheaper or somehow better alter‑
native. Attempts at lock ing in customers often f a i l because they
recognise the advantages of havingmult ip le sources of supply. Even
in the IT industries there is a ve r y large measure of standardisa‑
t ion at the hardware level.

Lock-inas no rm
However,at the userendof the IT spectrumvendor lock-inhasbecome
the norm. In the long run , this i s bad news. I t leads to a lack o f com‑
petition andencourages any owner of amajor sector to focus moreon
adding features that wi l l encourage their customers to upgrade than
providingaproductthat wil l competewith rivalson the basis of qual‑
i ty. Once I havea substantial code base that compiles wi th a particu‑
la r vendor’s product, the cost of movingto another compiler becomes
too h igh and I am locked-in.

Manufacturers of hardwareandoperatingsystems compete to pro‑
vide better environments for our applications. One reason that Java
became so popular was its promise to be platform independent. The
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cost of this independencewas in performance.The extraordinary per‑
formance increase in hardwareover the lastfive years hasmeant that
the cost o f us inga v i r tua l machine such as the J V M has become
acceptable for very many types of application. Note that the impor‑
tant element is the JVM rather than Java asa programminglanguage.
The JVM threatens long established platforms because it allows the
new platform to offer a wide range of applications evenbefore devel‑
opers actively support i t . Owners of widely used operating systems
must be tempted to subvert developers usingJava so that the results
w i l l be locked to their OS ( r i n gany bells?).

Java
Java was developed asa platform-independent product and over the
last four years i ts owner - Sun Microsystems ‐ has made a great
song and dance about gett ing it standardised. It rejected the tradi‑
tional path (eg that taken by AT&T when it sought C++ standardi‑
sat ion)as being too unwieldy and slow. I t consumeda lo t of t ime
and other people’s money by seeking to standardise Java by the
PAS route , on ly to pu l l out at the last minute on the grounds that
ISO’s intellectual property rules were unacceptable. It then sought
standardisation from ECMA. At the inaugu ra l meeting of ECMA
Technical Committee 41 it suddenly expressed doubts about
ECMAs intellectual p roper ty rules, withheld documentation, and
eventually withdrew.

There seems to beonly one reasonable interpretationof i ts behav‑
iour: it never wanted an independent standard for Java. Had it said
that originally, history would have beendifferent. SunMicrosystems
wants total control of Java. This is just vendor lock-in in another
form. Sun wants to control the suppliers of Java. It appears to want
to be sole arbiters and absolute owners of Java. Fine, let them have
the honesty to say so instead of dressing things up.

Always remember that one majo r motive for a standard is that by
giving up the freedom to bedifferent you gain the freedom to change
you r supplier. If you do not get the latter, then perhaps you should
question the benefit of the former. I would love a standard v i r tua l
machine that allowed me to choose my hardware and development
tools. But I a mfar fromenamouredby one that is controlled by a sin‑
gle supplier. Propr ietary products are great for the suppl ier but may
not beso good for the customer.

A reader's cr i t ique
I a m always thankful that some of my readers look very carefully at
what I wr i te and are reluctant to let me get away with even sl ight
i r r egu la r i t i e s . Kevlin Henney, the ve ry astute UK p r og r amm ing
expert, took me to task for my December column where I wrote:
v o i d d e s t r o y ( T c o n s t * m e ) { m e - > ~ T ( ) ; m e = n e w ( m e ) T ; }

First, there was that t r u l y awful function name. Someth ing l ike
r e p l a c eme n t wouldhavebeena far bettername.However,moret o the
pointwas my ignoringC++’sgreater requirement for type correctness.
We a l l know that one consequence is that casting from v o i d * t oa
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Unless wewrite a post‑
increment, the compiler
will use the pre-increment
version (originally C++

only provided facilities for a single user‑
defined increment operator).

specified pointer type requires an explicit cast. It is easy to forget that
even when convert ing t o a v o i d * y o u also need to watch the cv
qual ification (const,volatile - in any combination, inc lud ing nei‑
ther). A good compi ler w i l l reject my code and, at the very least, I
must use a cast. That just might adda litt le extra security. At least
I w i l l have to accept the blame if the object being replaced is actu‑
al ly in write-protected memory. The correct version ( ie compilable
even if dangerous) is:
v o i d r e p l a c e m e n t ( T c o n s t * m e ) {

m e - > ~ T ( ) ; m e = n e w ( ( v o i d * ) m e ) T ;

Readers’ C/C++ Programmers’ Book of 1999
Sadly, Imust report that this effort in getting reader participationwas
a complete failure. Exactly one reader sent in a l ist and two of h is
three nominations were actually 1998 books. I find it hard to believe
that EXE subscribers do not read books so they must be too busy to
reward good authors wi th a chance of some recognit ion.

Last month's problem
Last month I provided the following code as part of my ‘solution’ to
the previous month’s problem.
# inc l ude  < ios t r eam>
e n u m 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 t a t i c _ c a s t < m y t y p e > ( m t = = 9 9 ) ? m t = l o w : ( m t + + )

i n t m a i n ( ) ;

ints 13
m y t y p e  m t  =  l o w ;

" \ n ' ;s t d : : c o u t < < i + + < < " " < < i + + < <

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

}
I then asserted that ‘Both the lines of output invoke undefined behav‑
iour or do they?’ and for the following problem I asked:

Explain the way that the overload o f o p e r a t o r + + ( ) formytype
works i n the above, including the reason for the s t a t i c _ c a s t < > .
Now consider my final assertion (about undefined behaviour).
True or false?

The answer to the firs t par t is fa i r ly simple as longas you noted the
m a n y er ro rs in my code. Clearly the intent is that the incrementing
o f a m y t y p e value w i l l b e kept w i t h i n the closed r a n g e zero t o
n inety-n ine. Unfor tunate ly, the code does not do th is . The test
should have been ( m t < h i g h ) , even that presents a problem in that
it assumes that the value is in range to start with, ie it is not nega‑
tive. Wr i t i n g code to check this is problematical because C++ does
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not even require that such a value be valid (see this month’s prob‑
lem). Wehave to rewri te the conditional expression:
( m t < h i g h ) l o w ;

Take another look. The mt++m a y look harmless unt i l you think a
little further. No, it is not a recursive call as such because it is a post‑
increment and the function we are wr i t ing is for a pre-increment.
However,unless we write a post-increment, the compiler w i l l use the
pre-increment version (original ly C++ only provided facilities for a
single user-defined increment operator). We'd better replace mt++
wi th mt = mt+1 . However, unless we have provided an overloaded
version o f o p e r a t o r + ( ) for m y t y p e the compiler w i l l first apply a n

imp l i c i t conversion from m y t y p e to i n t and then add one to that.
At this stage, it w i l l be unable to write the value back because the

result w i l l be an i n t and there is no impl ic i t conversion from i n t to
a n enum. This i swhere w eneeda s t a t i c _ c a s t . Actually, i n this con‑
text, 1am quite happy with an old C++ function-style cast. I think it
adequately expresses o u r intentions. It is one of the few places where
I would use either a C-style or a C++ function-style cast. We c a n
rewrite the o p e r a t o r + + ( ) for m y t y p e as:

? m t + + : m t =

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 m t = ( ( m t < h i g h ) ? m y t y p e ( m t + 1 ) l o w ) ;

}
As bothalternative evaluationsof the conditional havethe same type,
no further conversions are required. You m i g h t l ike to think about
whether the return should be by value or by reference. If y o u provide
a post-increment you must re tu rnby value, but when we havea choice
we generally prefer to returna reference.Should we here?Personally,
I think not,because an enumvalue would not requireany special stor‑
age and sowe might as well leave the compiler freedom to do its best
while preventing idiots f rom wr i t i ng such code as:
t++mt = m y t y p e ( 4 2 ) ;

Now to that final assertion (regarding undefined behaviour) . The
answer is,of course, that the sequence pointsat entry andexit from the
relevant increment functions protect the user-defined increment oper‑
ations. This means that the results are unspecified but that you must
geteither ‘12’ or ‘2 1’but the compiler has no excuse for settingfire to
your room. On the other hand, the i n t case contains at least two levels
of undefinedbehaviour.Notethat not only can i be incrementedtwice
without an interveningsequencepoint but i has neverbeen initialised.

One lessonto learnfromthe above is just how careful y o u must be
before accepting other people’s code.

Th is month’s problem
There are several subtle differences betweenan e n u m in C and in C++.
One of them is that a C e n u m is required to have an underlying type.
Indeed, if the capacity is sufficient, that type mustbean int. C++ does
not consider an e n u m to be an integer type. Given that m y t y p e has
been defined as an e n u m what problems might you encounter when
the following code executes?
v o i d d e l a y ( m y t y p e m t ) {

w h i l e ( m t > - 1 ) m t = ( m y t y p e ) ( m t - 1 ) ;

Association of C/C++ Userssubscriptions:Basic£15, Fu l l£25,
Corporate£80. F u l l time studentsget a 50% discount of the membership
of their choice. F o rfurther informationandapplicationforms see
http://www.accu.orgor write to Francis Glassborow, 64Southfield
Road, Oxford, OX4 1PA, r ing01865246490, or emaileditor @accu.org.

Spr ingJaCC wi l l beat Oxfordon 24and25March2000.
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Revolutionizingthe
Debugging Process
By Mutek Solutions ~af’

fiss%,~Tracing revolutionizes debugging! bus =
Are your complex applications crashing and you can’t find o
where and why. Do applications crash at your customer's site
and you are not able to reproduce the problem yourself? Now
there is a solution for this regular occurrence in the development,
integration and quality assurance processes to shorten bug
reproductions and debugging. With BugTrapper™ from MutTek,
the need for on-site support is minimized and bug reproduction
is simplified.

Now you can forget about the laborious conventional
debugging approach. Similar to a “black box” aircraft flight
recorder, BugTrapper traps bugs by generating a log of how and
where bugs occurred, providing the exact execution path that
caused the problem. Once a bug is trapped in this log, it remains
until corrected.

®

WHY REPRODUCE BUGS-‑
when y o u can trap them?

INTRODUCING THE NEW P
TYPE OF DEBUGGING TOOL &
‐ the Tracer
BugTrapper records the exact execution source code that caused a
program crash or error. All function calls, return values and each
line of source code are logged in order to be analyzed
immediately online or offline afterwards. You can also single-step
the scenarior forward and backwards. This is an ideal way to
quickly analyze old code or code from external sources.

No Alterations to y o u r Application
The technology is immediately functional, because it needs
no modifications to your application. There are no alterations to
the source code, no additional DLL's etc. Simply activate
BugTrapper and it runs! On the developer's side, you require only
the PDB file of your application. On the customer's side, only the
EXE and DLL files are necessary.

“One of the most significant [development tools] to
come folight in the past year.”
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OFFSITE TROUBLESHOOTING-‑
BugTrapper Agent
The solution for remote software support is simple.
With BugTrapper Support Version you send to your customer
BugTrapper Agent, an efficient utility that records the execution of
the software. Your customer simply returns via e-mail the results of
the recording, or a Log File. Now you can analyze the complete
execution path as it ran in your customer's environment. This
dramatically reduces the cost to support your customers.

You get a 100% view of your customer's situation. You are able to
view the complete call-tree of your applications, every function, all
handing parameters‐even each line of source-code with all local
and global variables, parameters and data, just as it was executed
at the customer's location.

Debugging in the Release Build is Possible
BugTrapper is the only available tool on the market that allows for
offline debugging in the release build even at the customer's site!

DebuggingReal-time Behavior
Tracing your services, multi-threading and multi-proce:
applications online in real-time!

BugTrapper I-Net - provides all the functionality
of Support Edition and introduces a new paradigm:

remote controlled tracing via BugTrapper’s Remote Controlled
Agent (RCA). Via TCP/IP, BugTrapper I-Net connects
developers/ support team members directly to the problematic
machine. It empowers them to execute the bug trapping process
on remote computers without being dependent on end-users.

Supported Platforms
BugTrapper supports 32-bit applications
under Windows 95/98™ and NT™, 2000™
compliled by Visual C++™4.1 and above;
Visual Basic™5.0 and above.
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Standardising builds
Having taken the lie of the land, o u r new Delphi columnist Phi l ip Brown

looks at standardis ing appl ica t ion builds.

Weer:to my first column for EXE.Hopefully, I ' l lbe able to make
it an interestingand stimulating series, exploring many facets of

Delphi development. First, let me introduce myself. I ’man IT consul‑
tant and have been an active programmer for nearly two decades, just
in time to catch the demise of the punched card and herald the advent
of relatively accessible and cheap computing power. Over these years
Ihave used many languages and it is my belief that Delphi is the best
general-purpose Windows development tool currently available, wi th
an excellent blendof powerfulconstructs, user interface tools, and sup‑
port for strong object-oriented development techniques.

No silver bullets
I t i sa feature of our industry that many vendors t r y to sellus ‘silverbul‑
let’ solutions to applicationdevelopment. Weare continually bombarded
with informationattemptingtopersuadeusthat if weusethis company’s
tool, that company’s middleware, or the next company’s database, then
a l l of the issues around application development w i l l disappear.
Overnight, we wi l l be able to produce complex systems on time and
within budget,even in the presenceof inadequatedesigndocumentation
and changing user requirements. Bitter experience shows that there is
nomagicsolutionandit isdownto us,asapplicationdesigners and devel‑
opers, to accept that in a world where clients have increasingly h igh
expectations for ever morecomplex systems,we must continually strive
to improve the quality of ou r work. These days, few applications live in
isolation and they must interact with other systems in complex ways.
Developingmodernapplications is gettingharder ratherthaneasierand
it is wrong to suppose that any one approachprovides the answer.

My specific interest, which I hope to explore in this and future
columns, is to promote the development of better Delphiapplications.
Assume two independent programming teams are given the same
br ief to develop an application from a complete systems requirement
document, and that bothproduce a bug-free program (note that we’re
already in the realms of software development fantasy). Can two dif‑
ferent but functionally identical programs be separated in terms of
quality? What makes one application better than another?

In practice, every single decision made during the development wi l l
havean impact on the quality of the program. User interface decisions
wi l l affect how user-friendly ( o r hosti le) the p rog ram is. Apparently
simple things l ike buttons wi th simi lar functions having the same
name throughout the application can have a fundamental impact on
how readily users w i l l become familiar with the operation of the pro‑
gram. The choice of database, ease of installation, compatibility w i t h
other applications, even the layout of code within units, and variable
naming conventions ( o r the absence of them) cana l l havea significant
impact on the perceived or measurable concept of how good an appli‑
cation is. Developers and users w i l l a l l form opinions as to the relative
quality of a given application, without necessarily being able to pin ‑
point or justify why they have taken this view. Assessing the quality of
a program encompasses virtual ly every single aspect and implemen‑
tation decision made, and the aim of this column is to introduce and
discuss ways by which the quality of delivered systems can be signifi‑
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cantly increased. This wi l l cover such concepts as user interface style,
data entry andvalidation, persistent storage of information,anda large
amount of time wi l l bespent discussingprogram architecture.

Studies have shown that the single biggest contribution over the
last 20years towards increasing program qual i ty is the concept of
data hiding. Object-orientation is the purest expression so far of this
concept and this column wi l l promote good OO techniques through‑
out. I w i l l explore the construction of t ru ly object-oriented systems
and demonstrate how they lead to applications that are significantly
quicker to develop and easier to maintain. A long the way I w i l l chal‑
lenge accepted ways of wr i t i ng Delphi p rograms and demonstrate
why alternative approaches are often better.

Consistency is king
If there is a single way of assessingthe quality of a program, my defi‑
nit ion would be ‘Is it consistent?’ Consistency can beapplied to virtu‑
ally a l l aspects of a program, and in nearly every case i t is better to be
more consistent than less. Consistent with what? Well, it depends on
what is being evaluated. Consider the user interface: does each form
appear screen centred, or are some leftat design-time coordinates? Are
a l l buttons the same size and do they appear in a consistent horizon‑
tal or vertical plane? Is everyOK buttonset asthe default for the form
(and are any labelled ‘Ok’)? Do al l forms respondcorrectly when the
user changes Windows preferences for font size and colour schemes?
For that matter, does the application look and behave l ike other Win‑
dows applications? Are toolbar icons the same as those in other appli‑
cations that performa similar function? Do they a l l have a ToolTip?
Are similar components used for the same function throughout the
application or is an eclectic mixture of edit boxes, masked edits, cal‑
endars, and date/time picker controls used for the input of dates?

A similar set of questions can be targeted at a l l other aspects of the
system. Do al l tables andfields havesimilarnamingconventions? Is the
source code indentationstandard the same in every unit? In every case,
it is preferable for these factors to be similar throughout the applica‑
tion. It matters much less exactly which standards have been chosen,
aslongaswhichever standard is selected is ubiquitous (althoughoften
some choices are better than others, and these wi l l be discussed).

Automating builds
One small, though very important, factor in considering consistency is
ensuring that you always deliver the same product to y o u r clients. Fun‑
damental to this processis the concept of a build. This is defined as
preparing all deliverables to a known state before shipping them to a
client. Forthe most trivial applications the deliverable might bea single
executable,butfor more significant systems abuildmight includeanum‑
ber of executables,dynamic l ink libraries,helpfiles, resourcefiles, con‑
figurat ion information, database tables, and soon. How can we ensure
that a l l of these files are created correctly in each build so that any
changes made since the last buildare reflectedappropriately?Just load‑
ingthe application into Delphi andforcing a BuildA l l does not guaran‑
tee that you wi l l always deliver an appropriate application suite.
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Every application for public release should
have a documented build process, preferably
one that is completely automated. For simple
applications, a simple batchfile can beal l that
is required, but in extreme situations a dedi‑
cated environment may need to beprovided.

In the Delphi world there are a number of
options for automatingmostbuild processes: a batchfile (DOS or Win‑
dows Script) that calls the Delphi command line compiler, u s i n g a
make ut i l i ty, or acustom application dedicated to bui lding a specific
suite of deliverables.

Inprisesupplies aversionof thevenerablemakewithDelphi.Themake
utilitiesoperatefroma text file that describes the sourcefiles onwhicha
target depends, and the command(s) required to compile them. In the
early days of C programming, the use of such utilities was fundamental
in improving the quality of released applications. However, one of the
mainbenefits of make was that it provideda way to describe the interde‑
pendencies of C source files, something which the Delphi (Pascal) u s e s
clause does well. Therefore, learningthe somewhat arcane syntax of the
files on which make depends hasfewer benefitsfor Delphi programmers.

For many systems written with Delphi,a singlebatchfile wi l l suf‑
fice for a build process, containing al l the commands necessary to
ensure that a complete system is compiled. This should not on ly con‑
tain commands to compile resourcefiles andDelphiprojects, but also
ensure that the version control database is complete (you are us ing
source code control, aren’t you?).

L is t ing 1 shows an example DOS batch scr ipt for compil ing a par‑
t icular project, showingsome of the types of entries typical in a build
process. The first par t of the script ensures that all source code units
have been checked back in to the version control database - a vital
stage to prevent compil ing a project while developers have not made
their changes globally available. The version control system shown
here is SourceSafe,but vir tual ly a l lcommercial-grade systems can be
driven from the command line.

After ensuringallfiles havebeenchecked in to the source code sys‑
tem, the complete source code is fetched and stored in a new directory
tree on the machine performing the build. Obviously, to build the lat‑
est version of the programall of the latest files are required. An inter‑
esting po in t here is that it is recommended that if the machine

REM S e t u p s o u r c e code c o n t r o l environment ( S o u r c e S a f e )
PATH=%PATH$ ; C : \Progra~1\Micros~2\Vss\Win32
SET SSDIR=\\BuildServer\Archive
REM E n s u r e t a r g e t d e s t i n a t i o n d i r e c t o r y i s e m p t y
DEL \ \ B u i l d S e r v e r \ T a r g e t \ * . *
REM C h e c k t h a t a l l fi l e s a r e checked in
S S s t a t u s - O - -R_ " $ / M y P r o j e c t "
IF ERRORLEVEL 1 GOTO CHECKED_OUT
REM N o t h i n g checked o u t , e x t r a c t a l l source code l o c a l l y
Cc
€D_ "\Development \Builds\MyProject"
D e n * . *
S S g e t - I - - 0 - " $ / M y P r o j e c t " - R
REM C o m p i l e resou rce fi l e
BRCC32 "C:\Development \Builds\MyProject\MyResources.rc"
IF ERRORLEVEL 1 GOTO F A I L
REM C o m p i l e a p p l i c a t i o n
DcCc32 - E " \ \ B u i l d S e r v e r \ T a r g e t "

" C : \Development \ B u i l d s \ M y P r o j e c t \ M y P r o j e c t . d p r "
IF ERRORLEVEL 1 GOTO F A I L
ECHO B u i l d fi n i s h e d s u c c e s s f u l l y !

GOTO F I N I S H
:CHECKED_OUT
ECHO B u i l d a b o r t e d ‐ ‑
ECHO The f o l l o w i n g fi l e s a r e c u r r e n t l y checked o u t :
S S s t a t u s - R " $ / M y P r o j e c t "
GOTO F I N I S H

List ing1 - A batch script to builda single executableand resource fi le .
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performingthe build is alsoa developer’s workstation, then adifferent
directory tree is usedto hold the source code rather than the one used
by the developer.The reasonfor this is that the buildwi l l typically com‑
pile the applicationwithno debug information and mostoptimisations
on. If the directory path were shared wi th the development environ‑
ment, then the programmer would need to remember to issue a Build
Al l to avoid l i n k i n g in units that would bedifficult to debug.

Hav ing fetched a l l of the latest source code, the application(s)
should then be compiled. For Delphi projects, the command line ver‑
sion of the compiler called d c c 3 2 (found in the Delphi b i n directory)
should be used. This version of the compiler recognises many para‑
meters to allow ful l control f rom the commandline. Alternatively, a
set of compiler options can be controlled from a configurat ion file
(cFG) with the same name as the project itself, which is often a more
visible way of controlling compilation. Note that Delphi5 overwrites
this file from the development environment: another good reason for
keeping the build source directory separate from that for develop‑
ment. There is a particularly useful flag ( - £ ) for d c c 3 2 that relocates
the target file to a n e w directory, typically po in t ingto a new directory
that w i l l contain just the compiled files that constitute the build.

Of course, m a n y systems consist of addit ional files such as
resource files, help files, and so on. You can use whatever command
l ine tools are appropriate to compile the target files. Again, Delphi
provides a command line compiler for resource files: brcec32.

A DOS batch file or Windows Script may be adequate for smaller
systems, but morecomplex ones requir ingcomplex logic and control
may benefit f rom having their o w n build process written asa custom
application. Suchapplications m a y shellout to the command line ver‑
sionsof compiler tools,but oftendrive them through a COMinterface
that provides more flexibi l i ty and control. In either case, the concept
of the bui ld process is the same: to guarantee that a l l target files are
compiled into a known and consistent state. You can build whatever
measures y o u want into y o u r bu i ld process, such as not i f y ing the
development or QA team by email that the bui ld succeeded...

I t is a good policy to performa build at known and regular inter‑
vals. K n o w i n g whena bui ld is due allows the development team to
work towards that goal and ensure that a consistent set of units are
checked in to the version control suite. Unless y o u r build process
takes so long that it would be inappropriate, it is a good rule to pre‑
vent any work on the application unti l the build is complete. After the
build has finished, it is usual to require al l developers to get the lat‑
est version of a l l units to ensure that they donotwork from out of date
source code. The concept behind a bui ld is that it does not form part
of the development and testing process ‐ a l l builds are expected to
compile correctly without errors and generally without warnings.
‘Breakingthe build’ by submitt ing code changes that then cause the
buildprocess to fail should be regardedas a heinous crime to be cor‑
rected at the earliest opportuni ty.

Version tracking
A l lapplications writtenfor general releaseshould havetheir own auto‑
matedbuildprocess, guaranteeing that a consistent set of deliverables
is preparedevery time a release is made.Nextmonth, I ’ l llookat value‑
added features that can be p u t into the build process to facilitate the
tracking of multiple versions of programs co-existing ‘ in the wild’. m

Phil ipBrown is a systems design consultant and activedeveloper,
presenter,and trainer. He’llpromote the benefitsof strong OO
techniques to deliver better applicationsgiven any opportunity. You
can contact himat phil@informatica.uk.com.
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Late binding ‐ late danger
If profanity is a language that al l programmers share, a prime Java cause can

be the dangers of late binding. Lou Grinzo looks at Sun’s ProductVersioning

Specification and presents two strategiesto ensure that al l is present and correct.

bet most Java programmers had the same reaction that I d id when
I was introduced to the language: relief and happiness over the

designers having made so many obviously r i g h t decisions, such as
fixed-size integers across platforms, str ings as first-class types, and
structured exception handlingasa basic language faci l i ty. But I was
also bothered by just a few things they did that would make life dif‑
ficult for programmers ou t here in the unforgiv ing real world. For
me, the most consistently annoying design detail involves Java’s use
of late binding. As a l l Windows users know far too well, there are
some serious drawbacks to dynamic linkage,asmanifested when pro‑
grams disagree about the proper versions for a l l those DLLs scattered
about our hard drives l ike so much binary confetti. Java aggravates
the situation because its binding of classes is not just done at run‑
t ime, but at the first invocation of any given class. As a result, you
and the users of your software can face some ugly situations because
of a versioning or packaging error.

As with almost any interesting programming situation, this one
is an outgrowthof a basic philosophical principle. In this case, the
principle says that a p rog ram has only two options for any opera‑
tion it actively allows you to initiate. It can complete the action as
requested or it can tell you why it couldn't , leaving your data, itself,
and the system in a safe and knowable state.A program crash does‑
n’t even come close to meet ing th is requirement. (Clearly, things
l ike the user unplugging the computer are outside the domain of
control of a wordprocessor, which should no t be blamed for losing
changes since the most recent save operation was completed. B u t
whena program invites you to click on a button or perform some
tasks in parallel, such as pr in t ing in the background while contin‑
u ing to edit a document, any failure to handlesuch user requestsas
mentioned above is a bug, period.)

This is a potentially serious problem for Java programs, partic‑
ular ly large or complicated applications that wi l l be widely distrib‑
uted, because it’s possible for a p rog ram to r u n for a long t ime and
consume a great deal of the user ’s resources (e f fo r t , t i m e , and
money) only to discover a necessary class isn’t available or is the
wrong version. I’ve seen this happen,and it’s yet another reminder
w h y the one language a l l p rogrammers share ( a n d most compu te r
users,for that m a t t e r ) is profanity.

Before readers and Sun boosters fire up their wordprocessors, let
me say that I understandand appreciate that Java’s design was heav‑
i l y influencedby its intendedusefor networkedprograms and closed
systems, l ike television-set-top boxes. When I ’m w r i t i n g a full-blown
application with Java and have to struggle with late-binding issues,
knowledge of the source of those design details is l i t t le comfort and
no help. They’re st i l l obstacles that my program’s users and I must
conquer, regardless of their origin.

Luck i ly, Sun is aware of the dangers of late b ind ing. See
http://java.sun.com/products/jdk/ 1.2/docs/guide/versioning/spec/
VersioningSpecification.html for informat ion on i ts Product Ver‑
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sioning Specification (PVS). The PVScovers issues like how to deter‑
mine the version, vendor, and specification level of the JVM that’s
runn ing the program. The common element in retrieving most of
these details i s the use o f the static method j a v a . l a n g . S y s t e m .
g e t P r o p e r t i e s . I s t rongly recommend that a l l Java programmers
read this page on Sun’s website, particularly the section Problemsof
Evolution in DistributedSystems, and think about how the scenarios
it describes might apply to their programs and users. The page also
addresses things like objectserialisation and the specification level
of the Java language itself.

The facilities mentioned on this page are an excellent first l ine of
defence, but they’re n o t enough. One possibility Sun didn’t mention
in its scenarios is programmer error. It’s very easy to make a minor
mistake in assemblinga product’s package or creating its installation
program, one that could liedormant unt i l an unsuspecting user hap‑
pens upona little-used section of your code and is greeted by a screen
o f diagnostics triggered b y a N o C l a s s D e f F o u n d E r r o r o r a N o S u c h ‑
M e t h o d E r r o r , o r worse, subtly incorrect results.

What'’s a programmer to do? There are essentially two different,
but not mutual ly exclusive, approaches you can take to this prob‑
lem. Both require more effort on y o u r p a r t than I wish were nec‑
essary, since i t means few p r o g r a m m e r s w i l l take these steps,
thereby lower ing the re l iab i l i t y o f p rogramsovera l l , as well as
h u r t i n g Java’s image.

The first solution is to check manually for the existence and ver‑
sion of your classes, and the other is to pu t your code into packages,

Special directories
Two little-known details in Java can make the installation of cus‑

tom code slightly easier, particularly for widely distributed packages.
First, in a typical Java 1.2.2 installation you have a directory named
c:\jdk1.2.2\jre, which contains the subdirectories binand /ib. If you cre‑
ate a sibling directory to these two that is named ‘classes’ (eg
c:\jdk1.2.2\jre\classes), you can use it to hold bare c l a s s files that will
automatically be found by your running programs. Similarly, you can
add a j a r file to the directory c:\jdk1.2.2\jre\/ib\ext, and it will be
searched for packages and classes automatically.

Second, you can also usethe c/asses directory with packages. If you
placeseveralclasses intoa packagenamedBedrock,you can then place
the bare c l a s s files into a subdirectory with that same name beneath
classes (eg c:\jdk1.2.2\jre\classes\Bedrock).These classes will befound,
but obviously you can't use the P a c k a g e . g e t Package method and
manifest technique, since there is no j a r file and no manifest.

Use of these two special directories can relieve you of the need to
set the c l a s s p a t h environment variable or specify ac l a s s p a t h on
the Java command line, which eliminates one headache for program‑
mers and users alike.
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store them in j a r files, and use a detailed
j a r manifest. I ’ l l explain both options via
sample code below.

The sample code
I'veprovided a pair of sample programs to
demonstrate these techniques andgive you

a basis fo r experimenting. The file b a r e c l a s s e s . z i p includes a
main p r o g r am ( s t a r t . j a v a ) that calls methods i n three other
classes ( c l a s s0 , c l a s s i , and c l a s s 2 ) sothey can display some text.
The interestingpa r t of this example is in s t a r t . j a v a , which uses
a pa i r of methods to determine that the other classes real ly exist,
they can be instantiated, and that they’re the proper version. The
version check is done with the help of the classes themselves. The
c l a s s 0 s imply has a g e t v e r method, while c l a s s i and c l a s s 2
implement the v e r C l a s s interface, which also has a g e t v e r

method. In both cases, g e t Ve r returns an integer that represents
that class’s version.

Iuse the convention that the returned integer is really three ver‑
sion codes concatenated in to a single integer. The value 1 0 5 0 0
should therefore be read as major version 1,minor version 5, and
micro version 0.Obviously, y ou can make up and use whatever sys‑
tem y o u wish fo r encoding version numbers, but make sure you
leave yourself enough room in the number ing scheme to represent
minor changes and bug fixes without being forced to change the
major version.

Why the difference in implementation between c l a s s 0 and the
other two classes, you ask?As it turns out, there’s a qu i rk in the use
of the classes directory ‐ if your class implements an interface, it
won't befound if i t ’sstored in that di rectory. I tried a l lpermutations
o f placement o f c l a s s 1 . c l a s s , c l a s s 2 . c l a s s , and v e r C l a s s .
c l a s s , and found that if evenone of those three files were in classes,
the program would fai l . I t has n o trouble find ing c l a s s 0 . c l a s s
there, however.

You canuse the ‘bareclasses’ sample by simply placingal l the files
into a single directory, o r you can install c l a s s 0 . c l a s s in to your
classes directory.

The other sample program is in j a r s . z i p , and it’s a b i t more
involved thanks to i ts useof a package,j a r file, andmanifest to man‑
age its classes. To use this sample, place the files s t a r t . j a v a and
s amp l e P a c kM a n i f e s t . t x t in to one directory, such a s c:\temp, and
then put c l a s s i . j a v a and c lass2 . j a v a into a samplePack subdi‑
rectory of that one, eg c:\temp\samplePack. Compile the classes in
samp lePack , which wil l leave c l a s s 1 . c l a s s and c l a s s 2 . c l a s s i n
the samplePack directory. Make the parent of that directory the cur‑
rent one, and issue the command:
j a r c v fm s amp l e P a c k . j a r s amp l e P a c kMa n i f e s t . t x t

s a m p l e P a c k \ * . c l a s s
Move the result ing s amp l e P a c k . j a r file to c:\jdk1.2.2\jre\lib\ext,
then compile and r u n s t a r t . j a v a , and everyth ing should work
fine. Like the first example and the interface qu i rk , this one also
demonstrates abizarre twist to Java’s late binding. n s t a r t . j a v a
you ' l l see a couple of comments where I say that m o v i n g a
t r y / c a t c h block down in the programw i l lmake it fail. Apparently,
P a c k a g e . g e t P a c k a g e w i l l on l y find a package i f a t least one class
has already been retrievedfrom i t , soplacing it after the attempt to
instantiate objectsfrom c l a s s i and c l a s s 2 makes a l l the differ‑
ence in the world.

When you r u n s t a r t from the second sample,it wi l l retrieve the
str ings f rom themanifest file you added to the j a r packageand then
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invoke the s a y H e l l o method in each of the classes. In a production
program you would use the manifest strings to ensure that your pro‑
g ram is us ing the package it expects.

Note that bothsamples look for a l l relevant classes before attempt‑
i n g to use them (beyond asking them for their version number), and
trap a l l errors so that the prog ram can refuse to r u n graceful ly
instead of unceremoniously crashing. This relates back to the philo‑
sophical point I mentionedearlier, and the need for programs not to
paint themselves into a corner by beginninga longand complicated
process that can’t be reversed when they discover that a cr i t ica l
resources isn’t available.

Recommendations
Make sure you thoroughly test the installationand use of any code
beforeyou distribute it . Once you start us ingpackages,and j a r files
in particular, i t ’s amazingly easy to forget that you have a package
in you r ext directory, as describedabove, and think that you r instal‑
lation works fine. In reality, y o u r distr ibut ion package is missing
that j a r fi le or no t insta l l ing i t properly, and you r p r o g r am r un s
fine on your system because an old copy of the neededfile jus t hap‑
pens to be available.

Also t r y to remain aware of Java's quirks. The more you experi‑
ment wi th such things, the mo r e undocumented surprises y o u ’ll
uncover. I recommendusingeither the sample programs I’vewrit ten
or some of your own to explore how Java really works.

In part icular, take the t ime to experiment with j a r files if you
haven’t used them before, asSunmade thema bi t on the fussy side.
For example, to store several classes into apackagenamedBedrock,
i n the file B e d r o c k . j a r , you can’t s imply compile the j a v a files
into c l a s s files and store them into a j a r fi le f rom anywhere. You
must place the c l a s s files in a directory called Bedrock, make the
parent directory of Bedrock the current directory, and then issue
the command:
j a r c v f B e d r o c k . j a r B e d r o c k \ * . c l a s s
If you don’t do this exactly as described, you’ l l st i l l create a j a r file,
but it won’t havethe correct internaldirectory to work withyour pro‑
grams at runtime.

Don’t get carried away. It’s just as easy to become obsessed with
suchpackagingand versioning details as it is to overlook them in the
first place.Youdon’t needto versioncheck every single class of every
singleapplication or applet; good control over packagingplus decent
testingwi l l suffice in most cases. Stil l, youshouldhavea daemonrun ‑
n ing in the back of your headat a l l times when you're designing and
programming that’s always on the lookout for placeswhere your pro‑
gram and its user's data are particularly vulnerable.

Keep it simple. You can combine these techniques, and use both
packages stored in j a r files and g e t ver methods,and youcanalso use
j a r ‘sealing’, which requires that a l l classes from a package be taken
from the same j a r file. But my advice is to use the least infrastruc‑
ture needed to provide the desired security. A n y more than that can
quickly tu rn intoa future code maintenance problem. a

LouGrinzo hasbeenworking with and wri t ing about desktop
computersfor moreyears than he’l lpublicly admit. He’s currently
focusing on cross-platform technologies, inc lud ingJava, L inux , and
XML. Hiswebsite is http://www.gizmoDrome.comandyou can email
h imat lou@gizmoDrome.com.

The codefor this article is availableonEXEOnLineand
ftp://ftp.exe.co.uk/pub/exestuff/200002_java.GEgaio
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Drop right in
The system tray. Jon Perkins takes it from the pending pile of topics. But

not before covering the automatic and manual techniques for drag and drop.

0 the past few columns I’ve been givinga fair b i t of coverage to
the newer technologies that are of direct use to the Visual Basic

developer and, judging by the feedback, this seems to be a popular
approach to take. However, in the interests of balance, I feel that it is
impor tan t occasionally to review exist ing technologies w i th in the
core product itself. To this end, I would l ike to discuss the mechanics
of dragand drop within an applicationand,becausewe are discussing
interactionwith the Windows interface, I ’malsogoingto cover adding
an icon to the Windows system tray.

Dragand drop is, of course,concerned with the movement of data
from one control to another. VisualBasic provides two ways to per form
this operation, the automatic way and the manualway. The automatic
way is very straightforward: no coding is required.This canbe proven
b y pasting aR i c h Te x tB o xontoa form i n a VisualBasicproject,setting
the OLEDragMode and OLEDropMode properties to automatic, and run‑
n i n g the project. Then t r y dragging some text from a Word document
and you should see it a l l work as you would expect.

Manual mode
Manual mode givesyou a greater degree of control,but requires that
you write code for several of the events that are listed in Table 1.The
sequence is:
1 . Within the M o u s e D o w n event for the control that wi l l b e act ing a s

the source, a call is made to the O L E D r a g method.
2 . The O L E D r a g method fires the O L E S t a r t D r a g event, which looks

l ike this:
< c o n t r o l n a m e > _ O L E S t a r t D r a g ( D a t a A s D a t a O b j e c t

A l l o w e d E f f e c t s A s L o n g )

We'll come back t o the D a t a o b j e c t shortly, but the A l l o w e d E f f e c t s
parameter determines which operations are supported. Youmight
wish to allow only a copy operation, or a move operation, or both.
There is the option to disallow either operation if you needto.

8. As the user moves the mouse over a target control, the O L E ‑

D r a g O v e r event i s fired. This provides the option o f changing the
A l l o w e d E f f e c t s value i f necessary. A similar event, O L E G i v e ‑
F e e d b a c k , allows for the A l l o w e d E f f e c t s t o b e altered. Bothgive
you the opportunity to display custom cursors.

4. When the user final ly releases the mousebuttonovera valid target
the O L E D r a g D r o p event i s fired with in the target control. A t this
po in t you can do whatever is necessary to tidy up the operation.

5 . Finally, the O o L E C o m p l e t e D r a g event i s fired with in the source con‑
trol to in form it that the operation has completed.

DataObject
The D a t a O b j e c t object, whose properties and methods are shown i n
Table 2, is the means by which data is transferred between the source
and the target controls. It is automatically created just before the
O L E S t a r t D r a g event fi r e s , and i s passed around a s a parameter
between several of the events shown in Table 1.You would typically
start t o use D a t a O b j e c t i n the O L E S t a r t D r a g event b y cal l ing the
S e t D a t a method, which i s defined as:
D a t a O b j e c t . S e t D a t a V a l u e , F o r m a t

E X E f e b r u a r y 2 0 0 0

V I S U A L  B A S I C

The v a l u e that you supply can be pretty much whatever you want,
inc lud ing bitmaps and metafiles, but you need to specify the format
in the second parameter. For example:
P r i v a t e S u b Te x t 1 _ O L E S t a r t D r a g ( D a t a A s D a t a O b j e c t , _

A l l o w e d E f f e c t s A s L o n g )

D a t a . S e t D a t a T e x t 1 . S e l T e x t , v b C F Te x t
A l l o w e d E f f e c t s = v b D r o p E f f e c t M o v e

E n d Sub
As the user moves the mouse over each candidate target control,

the O L E D r a g O v e r event i s fired. This gives you the oppor tun i ty t o

examine the nature of the data that is being dragged so that y o u can
decide whether t o accept i t . Ca l l the G e t F o r m a t method o f the
D a t a O b j e c t object and compare the result w i th the format o f the cur‑
rent control. For instance, the image control supports drag and drop
but of course it deals wi th bitmap data rather than text. If it identi‑
fies incoming data as being unsupported, it should deny the opera‑
tion. This can be coded in simple terms as:
P r i v a t e Sub I m a g e l _ O L E D r a g O v e r(Data A s D a t a O b j e c t ,

E f f e c t A s L o n g , B u t t o n A s I n t e g e r , _

S h i f t A s I n t e g e r ,

Y  A s  S i n g l e ,
X  A s  S i n g l e ,  _

S t a t e  A s  I n t e g e r )

' C h e c k t h a t f o r m a t i s a b i t m a p , e l s e d i s a l l o w
I f D a t a . g e t F o r m a t ( v b C F B i t m a p ) O r _

D a t a . G e t F o r m a t ( v b C F D I B ) Then
E f f e c t = v b D r o p E f f e c t M o v e

E l s e
E f f e c t = v b D r o p E f f e c t N o n e

E n d  I f
E n d  S u b

Once the user fina l ly releases the mouse but ton, we need to com‑
plete the operation. Because we have decided to manipulate the data
manually, it is necessaryto add it to the new control and, in the event
of a move rather thana copy, also delete it from the source control.

Source/| Description

O L E S t a r t D r a g

O L E D r a g O v e r

drag icon feedback

Target Denotes the end of the drop
opera t i on for the ta rge t

Source | Fired in the source control when the
O L E D r a g D r o p event occurs i n a
ta rge t

Denotes the end of the drop
operation for the source

O L E D r a g D r o p

O L E S e t D a t a

OLEComp le teDrag | Source

Table 1- Standard OLE drag and drop events.
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Drop right in
The system tray. Jon Perkins takes it from the pending pile of topics. But

not before covering the automat ic and manual techniques for drag and drop.

0 the past few columns I’ve been giv ing a fair b i t of coverage to
the newer technologies that are of direct use to the Visual Basic

developer and, judging by the feedback, this seems to be a popular
approach to take. However, in the interests of balance, I feel that it is
important occasionally to review existing technologies wi th in the
core product itself. To this end, I would l ike to discuss the mechanics
of drag and drop withinan application and, becausewe are discussing
interactionwith the Windows interface,I ’malso going to cover adding
an icon to the Windows system tray.

Dragand drop is, of course, concerned with the movement of data
from one control to another. VisualBasic provides two ways to perform
this operation, the automatic way and the manualway. The automatic
way is very straightforward: no coding is required.This canbe proven
b y pastinga R i c h Te x t Box onto a form i na VisualBasicproject,setting
the O L E D r a g M o d e and OLEDropMode properties t o automatic, and run‑
n ing the project. Then t r y dragging some text from a Word document
and you should see it a l l work as you would expect.

Manual mode
Manual mode gives you a greater degree of control,but requires that
you write code for several of the events that are listed in Table 1.The
sequence is:
1 . Within the M o u s e D o w n event for the control that w i l l b e ac t ing a s

the source, a call is made to the O L E D r a g method.
2 . The O L E D r a g method fires the O L E S t a r t D r a g event, wh ich looks

l ike this:
< c o n t r o l n a m e > _ O L E S t a r t D r a g ( D a t a A s D a t a O b j e c t , _

A l l o w e d E f f e c t s A s L o n g )

We'll come back t o the D a t a O b j e c t shortly, but the A l l o w e d E f f e c t s
parameter determines whichoperations are supported. You might
wish to allow only a copy operation, or a moveoperation, or both.
There is the option to disallow either operation if you need to.

3. As the use r moves the mouse over a target control, the O L E ‑

D r a g O v e r event i s fired. This provides the option o f changing the
A l l o w e d E f f e c t s value i f necessary. A similar event, O L E G i v e ‑
F e e d b a c k ,allows for the A l l o w e d E f fects t o b e altered. Bothgive
you the opportunity to displaycustom cursors.

4. When the userfinal ly releases the mouse buttonovera valid target
the O L E D r a g D r o p event i s fired with in the target control. A t this
point you can do whatever is necessary to t idy up the operation.

5 . Finally,the o L E C o m p l e t e D r a g event i s fired with in the source con‑
t rol to in form it that the operation has completed.

DataObject
The D a t a O b j e c t object, whose properties and methods are shown i n

Table 2, is the means by which data is transferred between the source
and the target controls. It is automatically created just before the
O L E S t a r t D r a g event fires, and i s passed around a s a parameter
between several of the events shown in Table 1.You would typically
start t o use D a t a O b j e c t i n the O L E S t a r t D r a g event b y cal l ing the
S e t D a t a method, which i s defined as:
D a t a O b j e c t . S e t D a t a V a l u e , F o r m a t

E X E f e b r u a r y 2 0 0 0

V I S U A L  B A S I C

The V a l u e that you supply can bepret ty much whatever y o u want,
including bitmaps and metafiles, but you need to specify the format
in the second parameter. For example:
P r i v a t e S u b Te x t 1 l _ O L E S t a r t D r a g ( D a t a A s D a t a O b j e c t , _

A l l o w e d E f f e c t s A s L o n g )

D a t a . S e t D a t a T e x t l . S e l T e x t , v b C F Te x t
A l l o w e d E f f e c t s = v b D r o p E f f e c t M o v e

E n d S u b

As the user moves the mouse over each candidate target control,
the O L E D r a g O v e r event i s fired. This gives y o u the opportunity t o

examine the nature of the data that is being draggedso that you can
decide whether t o accept i t . Call the G e t F o r m a t method o f the
D a t a O b j e c t object and compare the result w i th the format o f the cur‑
rent control. For instance, the image control supports drag and drop
but of courseit deals wi th bitmap data rather than text. If it identi‑
fies incoming data as being unsupported, it should deny the opera‑
tion. This can be coded in simple terms as:
P r i v a t e S u b I m a g e l _ O L E D r a g O v e r(Data A s D a t a O b j e c t ,

E f f e c t A s L o n g , B u t t o n A s I n t e g e r , _

X  A s  S i n g l e ,  _
S t a t e  A s  I n t e g e r )

S h i f t A s I n t e g e r ,

Y  A s  S i n g l e ,

' C h e c k t h a t f o r m a t i s a b i t m a p , e l s e d i s a l l o w
I f D a t a . g e t F o r m a t ( v b C F B i t m a p ) O r _

D a t a . G e t F o r m a t ( v b C F D I B ) T h e n
E f f e c t = v b D r o p E f f e c t M o v e

E l s e
E f f e c t = v b D r o p E f f e c t N o n e

E n d  I f
E n d  S u b

Once the user final ly releases the mouse but ton , we need to com‑
plete the operation. Because we have decided to manipulate the data
manually, it is necessaryto add it to the new control and, in the event
of a move rather than a copy, also delete it from the source control.

O L E S t a r t D r a g

O L E D r a g O v e r

drag icon feedback
Denotes the end of the drop
o p e r a t i o n for the targe t

Source | Fired in the source control when the
O L E D r a g D r o p event occurs i n a
ta rge t

Denotes the end of the drop
operation for the source

O L E D r a g D r o p

O L E S e t D a t a

OLECompleteDrag]| Source

Tab le 1- Standard OLE drag and drop events.
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replacements for the standard Microsoft components.

TreeViewX™
Features full support for OLE DB/ADO updateable
hierarchical data binding and robust feature-set.

Layout Manager

Order Online Today! |
orcall: +44 (0) 1903 538058

Download Free Trial Versions!
www.protoview.co.uk

ActiveX Enterpr ise Suite™
™v Award-Winning ActiveX Component Suite

v Guaranteed Two Hour Response On Technical E-mails.
v Enterprise Level Priority Support.
v Enterprise Subscription Service.

Also From ProtoView: InterAct™
At work for top ERP vendors, major oil & gas companies
and global telecommunications giants, InterAct is the
industry leading COM-based diagramming component.
With its advanced data visualization features and powerful
programming model, InterAct is the optimum solution for
diagramming applications.

Hide Away
Tools Palette

~f custom Entity
1 Styles

Overview Window
With Zoom Control 90° Relation

Styles

User Defined
Table Objects



Building setups that include third party technologies is a constant battle.

InstallShield Professional 2000 is the peace plan.

INSTALLSHIELD OBJECTS
make it dramatically simpler

to include and deploy
third-party technologies.

DEPENDENCY MANAGER
automatically scans your app to

identify required DLL's
and offers choices on whether

(and where) they
should be incorporated.

COMPONENT
INSTALL/UNINSTALL

deliver individual features,
applications or suites

that can be easily changed,
removed, or reinstalled

by the end user. No need for
custom DLLs for Uninstallation.

EVENT-BASED SCRIPTING
improved script management

structure reduces the amount of
code necessary to create setups,

so you have more time to
customize them.

The code war is over. The newest version of the industry standard for installation development is here: InstallShield Professional 2000
‐ delivering breakthrough usability and productivity for developers who create setups of any size or complexity, for any Windows platform
‐ including Windows 2000. As a developer, your most prec ious commodity is time. And you'll save plenty of it with the powerful new

features in InstallShield Professional 2000; like InstallShield Objects, which take the grunt work out of building installations by making it
easy to support established third-party technologies. So don’t waste another minute fighting the installation war. Visit

www.installshield.com/pro2000 now. Alternatively, contact InstallShield UK directly on e
0117 903 0650, or email ispro2000@installshield.co.uk to learn more about InstallShield Instal(Shield
Professional 2000, downloada trial version, request an eval CD or purchase it immediately. 7

Start using the newest version of the industry standard in setup authoring today. S 0 FT W A R E C0 RP 0 RAT | 0 N

© 1999 InstaliShield Software Jn. All rights reserved. InstallShield is a registered trademark and se rv i ce matk of InstallShield Corporation. Windows is a registered trademark of Microsoft Corporation. All othe trademarks are berty of t h e i respect ive owners. Part No. 211 -2035 0999



B O O K R E V I E W S

Kent Beck'sExtremeProgrammingExplainedreviewed by Kevlin Henney.

n addit ion to being challenged by
Brooks’s Law (‘Adding manpower to a

OfrSeramming late software project makes it later ’), soft‑
explained ware development is seen as being bound

to the exponential cost curve. How much
does it cost to introducea change into soft‑
ware? The stock answer is that it is cheap
dur ing analysis and rises throughout the
cycle, sky rocketingby the time the code is
in production. B u t what if this does no t

necessarily have to bethe case?ExtremeProgramming(XP) is a code‑
centric and l i gh twe igh t ‐ but h i gh l y d isc ip l ined ‐ development
methodology that believes the curve can beflattened.

I n ExtremeProg ramming Explained, Ken t Beck - well known
within the Smalltalk and the patterns communities ‐ outlines the val‑
ues, principles, and practicesof XP. The book is structured around
threemain sections plus appendices: TheProblem, The Solution, and
ImplementingXP. It is well written and well structured. With around
30chapters in under200pages, it delivers its questions and
answers in thought-sized chunks.

It al l flows from the idea that there are four vari‑
ables in softwaredevelopment: cost, time, quality,and
scope.Theseare related in a complex fashion, andthe
case pu t forward is that scope is the easiest tocontrol
and for which there is the simplest relationship to
product. In no uncertain terms,quality should not be
sacrificed ‐ searchyour ownexperienceandyou can
recognise this as acommon first victim.

Fourvalues aresaid to l ieat the heart of XP: com‑
munication, simplicity, feedback, and courage.From these comethe
core XP principles: rapid feedback, incremental change, embracing
change, assuming simplicity, and quality work. These are supported
by secondary principles: teach learningasopposed to doctrine; make
small initialinvestments;play to win asopposed to playingnot to lose;
follow concreteexperiments rather than theory to validate decisions;
openandhonestcommunication rather than sulkingandpoliticking;
work with people’s instincts and not against them; the wi l l ing accep‑
tance of responsibility; local adaptation of practices; travel l i gh t
rather than working with a baggage-heavy development approach;
andhonest measurement so you always know where you are.

Themagic number four recursagain in the basic activities under‑
pinningdevelopment: coding, testing, listening,anddesigning. From
these activities follow the XPpractices,which are basedon the prin‑
ciples andare structured to reinforceeachother:
e The planning game determines scope through user stories (essen‑

tially, UseCases) for each iteration,where an iteration of the pro‑
ject isaroundthreeweeks. Importantly,businessdecisionsaretaken
by business peopleand technical decisions by technical people.

¢ Small releases,which echoes the Open Source strategy of release
early and often.

« A metaphor describes how the system works.
e Simple designensures that designsareasminimalasthey needto

be to pass the tests that boundthe scope.
e Testing is very much the key to the flexibi l i ty of XP, and no code

is written withouta test case first beingwritten (wherewritten
refers to code rather than documentation).

¢ Refactoring is the route by whicha design is evolved.
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e Pair programming for all production code. Programmers pai r for
a few hours at most,no t for life.XP is basedon physical proximity
of the development team, which is a notable contrast with Open
Source development.

e Collective ownership of code means that anyone can change any
part of the system.

e Cont inuous in teg ra t ion means that the system may be com‑
pletely rebuilt many timesa day, but that it is always up to date
and working.

e Stipulatinga 40-hour week asa development practice breaks away
from the overtime culture, ensur ing that developers are always at
their most alert. Certainly there should never bemore than two
consecutive weeks of overtime.

e An on-site customer acts as pa r t of the team, responsible for
domain expertise and acceptance tests.

e Coding standards are defined by the team andare adhered to.
From this, you can see that XP is not just another rabid applica‑

tion development approach. It is presentedas being rooted in human
values and is tieddownby somequiteprecise practices.The
extensive use of version control, aggressive use of uni t
testing, closeadherence to codingstandards,andworking
with other people place it polesapart from lessdisciplined
hacking. Through pai r programming and refactoring,
code is continuously refined and reviewed,and chang‑
ingpairs means that everyone has famil iar i ty with the
system as a whole.

The book is a compelling read, which is surpris‑
i n g if you take a step back and consider that in
essence it is amethodology book! The points it makes

are at once both sensible and provocative. Whether or not you adopt
XP ( o r feel the needto adopt i t ) is perhaps not the issue:what is impor‑
tant is that you wil l see software development from a refreshing per‑
spective, and call intoquestion the way you do things. r

Book details
ExtremeProgrammingExplained:EmbraceChange
Kent Beck
Paperback
Addison-Wesley
0-201-61641-6
£18.99

What might be considered the main XP website, relocated from
Ron Jeffries’ original pages, contains a list of definitions and
resources relating to XP. It includes a dialectic-style rationalisation of
the XP practices:
h t t p : / /www.xprogramming.com

The WikiWikiWeb is a connected and evolving set of pages; an
interactiveweb, if you like. Not only does it demonstrate good use of
hyperlinking, but it also containsa lot of useful dialogue and presen‑
tation from key individuals in the XP and patterns communities:
h t t p : / / c 2 . c o m / c g i/wiki?ExtremeProgrammingRoadmap



Outstanding n ew career o p p o r t u n i t i e s i n

Web Development
E-commerce Consu l tancy

OO Development
Presales

ne tOb j e c t i v e s Ltd., PO Box 2741, Reading R G ] 8XW. Tel: 01252 727799
www.netobjectives.co.uk
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For more jobs & information www.opus-itrecruit.co.uk
Weare currently seeking Software Engineers and Project Managers, Team Leaders and Junior

Programmerswith 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.

Real-time embedded €/OOD development COM/Visual Basic Developer
Hertfordshire Upto £50,000 package Oxfordshire £38,000 + excellent package
Work on LAN development projects for a leading network communications company. Your skills Design and develop modules and components for Internet and E-Commerce solutions for this
should include 2-5 years experience developing real time, embedded software in Cwithin a major player. You should have experience of design through implementation and integration
structured environment and any C++, OOD and full software life cycle highly desirable. Ref: based on COM/DCOM model. VB 6.0 is development environment and any of Visual Studio
£63 components, Active X, SQL Server, XML highly desirable. Ref: E87

Senior Software Engineers/Team Leaders ‑Powerbuilder Developer Move to Java

Wal ErleGhislshyrantedeckpeet odinghnmmtortetmecddeaiete, Hertfordshire te £60 ,090fork for this Global player on the development and implementat ionof commerc ia l applications F ’
in Powerbuilder 6.5. "Any SQL. Server or Sybase desirable, a condo oftiide and 3/4 years IT Song C++ and OO skis, full sofware lfecyc and experience of developing «@technical
experience. Exceptional opportunity for career progression. Ref: E34 product alongwith agood knowledgeof network ing towork for this excitingexpanding company

developing Network Management Software. Excellent career progression. Ref: E]

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

Tel: 01926 411155 Fax: 01926 411166 Email:mail@opus-ITrecruit.co.uk

hizz
kids

required
w w w . |fT world.co.uk
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Domatu
for UK IT jobs

www.jobsdomain.co.uk

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

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

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

Solution ah
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 a new
challenge that will bring excellent rewards and prospects.

Application areas that wecover include:
Telecommunications @Broadcast @Multi-media

Consultancy e Audio/Video e Graphics

Skills sought include:
C@C++ e Assembler eJava e Windows

Unix e O/O e MFC eCOM e DSP

Please view our new website which can be found at:

www.soljobs.com
Contact: Tony Netherclift: Tel 01296 336036
Fax: 01296 336037 Email: tony @soljobs.com

Whether you re a software developer, pre‑
sales consultant, systems administrator or
technical architect, we believe that
m a p p i n g o u t the best s t ra teg ic move on
your career path can be a complicated
task. W i t h so many conflicting factors and
influences it sreassur ing to find a technical
r e c r u i t m e n t consultancy that appreciates a
considered move

We re confident your next move wi l l be
exactly w h a t you had in mind.

After all, it s your move

Freephone: 0800 028 5627 JOBS
www.connectionsrecruit.co.uk
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Would you like toJoin a dynamic and fast growing Corporation Dased in the Silicon
Valley, California dealingwith emerging technologies In the €-business Solutions Sector
and customer Managed Solutions arena?

Our client 'Sactively Seeking talented Professionals with the following Skill sets

* VC++ with COM/DCOom
* Testers with QAP or SILK

You will be working in Strategic Partnerships with Software houses Consultancies and end
users, Providing tactical Consultant Solutions €Spart of focused resultsOrientate teams
In return, Our Client wil Offer a very Competitive remuneration Package, v i s q Sponsorship
for suitable Candidates along with Medical benefits,Felocation and on going training
Programmes to further enhance your skills

Toget on the fast track, call EmmeWallace
OfPositiveSelection Ltd. on01603 631050.
Alternatively you can &-mail your resume
to emme-PS@paston.co, yk
°F fax to 01603 617075

OurPeople are doing the@business



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.

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**

Make EXE your first port of call:
Anna Threlfall 0171 970 6545
or email a n n a t@exe.co.uk

RRSBIONLINE
h t t p : / / w w w . e x e . c o . u k*estimated readership **source: EXE salary survey Pp
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licrosoft In te rne t Explorer

Fle Edt View Favorkes Took Help

| Speck «> - QB search Giravortes Gristoy \- Sb - S) |
|Address [26] http:ijwwww.exe.co.ukthome.asp - =] eso |-‐‑

yess O N L I N E T h e S o f t w a r e Developer's W e b S i t e

cm Jace 99
JaCC 99 - the software deve loper 's conferencehensive

p ACCU (the Association of Cand C + + Users) and EXE have put t o g e t h e r a u n i q u e
= Te c h n i q u e s conference for all Java, C and C + + developers over four days at the world-famous

a rc h i v e of ; s u i s Oxford Union, featuring expert speakers including Jim Coplien, Kevlin Henney,
Barbara Moo, Andy Koenig, Nigel Warren and Bertrand M e y e r. Preferential rates are

EXE's technical M a y h e m available for EXE subscribers and ACCU members.
Check the schedule at the link below for the latest updates (two new s e s s i o n s on
Wednesday: Solaris Technology and COM as a better C + + , COM+/MTS as 2 b e t t e r

b i n COM; and a swap of s e s s i o n s between Friday and Saturday).

g  C AAbout EXEae A report from the CA World conference.

Orches t ra t ing an embedded revo lu t ion?
Embedded Solutions Ltd (ESL), a spin-off jo in t venture with Oxford University, was
set up to develop and exploit Handel-C, a radical approach to co-design.
> More news.

=  Te c h n i q u e s

Techn iques

WebClasses - ex t ra t u i t i o n
Jon Perkins continues his coverage of the WebClass technology introduced in Visual
Basic 6.0.
Techniques - July 1999

>»More articles...

Subscribe on-line.

"SQLServer70

publications o f Cen tau r Commun ica t i ons Ltd.
cy? R e a d th is first ! Read o u r p r i v a c y s t a t e m e n t .greymatter

FREE - Win a copy o f A c t i v e X C o m p o n e n t S u i t e

Techniques - July 1999

WebClasses - ex t ra t u i t i o n
Jon Perkins continues his coverage of the WebClass
technology introduced in Visual Basic 6.0.

Last month I 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 retain 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 step into the brave
new world of the Internet

. i S n ' t  i t
abou t t i m e
y o u discovered
EXE OnLine?Sending client data to t h e s e r v e r

Web pages are, more often than not, a one-way flow of data. The user
requests a specific page, for which a navigation request is passed to
the server, and then the next page is sent back down. Sometimes,
however, the user needs to send data up to the server, for example to

= send in registration details for anewly purchased software product. This
b a r i ae is implemented by sett ing a sect ion of the HTML page with form tags,

specifically <FORM> and </FORM>
Subscribe v a n

t o d a y ! Within this defined r e g i o n exist individual i tems such as text boxes, radio IE X E| (@) N L I N E|
buttons, check boxes, and so on. Two standard components that are = =

c a n e also used are aSubmit button and aReset button. The Submit button h t t p : / / w w w . e x e . c o . u k
sends the data that has been entered into the form up to a previously
determined URL, while the Reset but ton initialises the values of each
control within the form region. 4 single HTML page can contain multiple
forms, but each separate form will need to have i t s own Submit button
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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
For m o r e d e 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 F a x : 020 7970 6741 E m a i l : annat@exe.co.uk

Established in 1986, Dunstan Thomas is a leading business IT
D U N STAN10 TH OMAS consulting, systems integration, software devalopiiei and training

Y S T E M SINTEGRATION Ss DEVELOPMENT &TRAINING ~~ ‐ /SO 9001 organisation. Wespecialise in delivering client server,
multi-tier and internet enabled database solutions. With a track

record of delivering successful e-commerce, knowledge management and line of business applications we have major blue chip
customers located throughout the UKand Europe.
Dunstan Thomas is the Inprise Professional Services Organisation delivering Inprise consulting and training services for UKand
Europe.We have expertise in Delphi, JBuilder, InterBase, VisiBroker, EJB technology and Application Server. We are also a Microsoft
Certified Solution Partner, with expertise in Visual Basic, Visual InterDev, SQL Server, MTS, Exchange and 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
Phone 023 92822254

World-class training for Delphi professionals

www.brooksassociates.com
Ss “f InpriseAuthorised

Brooks Associates EducationCentre

Java 2 Training - Special Promotion for 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 TRAINING SOLUTIONS by MindQ 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 atwww.cvision.co.uk for a complete listing of all our products aswell as the New Releases and Special
Offers for January 2000.
Other Courses include: Visual Basic 6.0, Java 2, C++ , Delphi, Unix, SQL Server 7.0, A+ Certification, MCSE Certification, 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, The Object People is aworld leader in education, development and
products for object-oriented, distributed and Internet technologies.

www.objectpeople.com

With more than 70 courses, customised immersion programs and experienced consultants,
The Object People can provide you with the technology and expertise that are right for your enterprise, including: IBMWebSphere, BEA
WebLogic, Java, Enterprise JavaBeans, CORBA, VisualAge, and Smalltalk. Our expert trainers, developers and mentors help Fortune500
clients worldwide deliver solutions for e-business, web-based, distributed, multi-tier and other 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

> » V B > > > DELPHI > > > W I N DOWS > »
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P l e a s e c a l l A n n a T h r e l f a l l o n 020 7970 6545 f o r d e t a i l s

CTIVEX / JAVA
MPONENTS

ComponentSource
30Greyfriars Road
Reading, Berks RG1 1PE
Tel: +44 (0)118958 1111
Fax:+44 (0)118958 9999
sales@componentsource.com
info@componentsource.com
‘www.componentsource.com
Over 1500components canbedownloaded
instantly, 24/7, via the Website. Free
technicalsupport andcustomer services
availableon 0800581111(UK)or 1800 535
661(Rep. OfIreland).
ProtoView UK Ltd
CPL House, Ivy Arch Road,
Worthing, West Sussex BN148BX
Tel:01903 538058 Fax:01903 538068
more.info@protoview.co.uk
www.protoview.co.uk
ProtoViewUKoffers alargeselection of
quality feature richActiveX andJavaBean
components.

APPLICATION
INTEGRATION

Frontec AMT UK
U n i t2,Wallbrook Business Centre
Green La, Hounslow, Middx TW4 6NW
Tel: 0181814 4700 Fax: 0181 5706760
info@frontec-uk.com
www.frontec.com
Crossplatform intelligent messaging
solutions for application integrationand
e-commerce. Fullcapabilities for the
World Wide Web, EDI,SAPR/3,RDBMS,
IBMMQSeries, VANs.

CDREPLICATION
Universal Services(GB)
Limited
Kestrel Business Centre,
Private road No 2, Colwick,
Nottingham, NG4 2UR
Tel: 0115 987 3777 Fax:0115 987 4181
- ales@userv.com

www.userv.com
CD-ROM from 1000 units to 10
million. Competitive p r i c i n g thanks
to our capacity in excess of 20units
per month. Al l types of packaging
cateredfor. Fast turnaround no
problem. Free advice from friendly
staff. Call today nomatter what
your requirements. Pricing from as
little as£0.17 p e r unit

DEVELOPMENT TOOLS
Ini
8Pavilions, Ruscombe Business Pk
Twyford, Berks RG109NN
Tel:0118 9320022 Fax:0118 932 0017
Customer Services:0800 454065
www.inprise.co.uk
Inpriseis the leading providerof
development solutions fromdesktop to
enterprise level. Inprise'saward-winning
toolsare supportedbyanetwork ofVARS,
partnersandresellers in the UK.
Continuus Software
BracknellBeeches,Old Bracknell
Lane,Bracknell, Berkshire RG127BW
Tel:01344-788100 Fax:01344-78811
ukadmin@continuus.co.uk
Continuushas the leadingenterprise and
InternetChangeandConfiguration
‘Management solutions for companies
with complex development environments.
CYRANO (UK)Limited
Devon House, Park Street
Slough, Berkshire SL11PX
Tel:01753 516500 Fax:01753 516441
khall@cyrano.com
www.cyrano.com
Leadingdeveloperof automatedsoftware
quality tools for financial, telecommanica‑
tions, government, utilities and othermarkets.
Morethan 1800customers worldwide.
GigaSoft Inc
696 Lantana, K e l l e r ,TX76248, USA
‘Tel:001 817 4318470
Fax:0018174319860
Email: info@gigasoft.com
www.gigasoft.com
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Graphing|Chartingfunctionality forall
versions of VB, Delphi, VCBuilder, and
others. Downloadademo or evaluation
editionat our website.
Intasoft Ltd
Tresco House, 153 Sweetbrier Lane
Exeter EX13DG
Tel:01392 217670 Fax:01392 437877
sales@intasoft.co.uk
Intasoftisthes u p p l i e rofthe popular
configuration managementtoo!AllChange.
Our product isbackedbyhighquality
support, training and consultancy services.

Popkin Software & Systems
StAlbans House, Portland St
Leamington,Warks, CV32 5EZ
Tel: 01926 450858 Fax: 01926 311833
sales@popkin.com
www.popkin.com
PopkinSoftware&Systems is the
manufacturerandvendor ofSystem
Architect, the market leadingsuiteof
Analysis &DesignModellingtools.
ProgrammingResearch Ltd
Glenbrook House, 1/11Molesey Rd
Hersham, Surrey KT124RJ
Tel: 01932 888080 Fax:01932 888081
Contact MrJohn Heathcote
ProgrammingResearchLtd(PR:QA)
providearangeof productsandservices
for improving theefficiency,productivity
andquality of software development in C,
C++ andFortran.
QBS Software Ltd
11Barley Mow Passage
Chiswick LondonW44PH
Tel: 0 1 8 1956 8000 Fax:0181956 8010
orders@qbss.co.uk
www.qbss.com
Vast rangeofdevelopmentproducts: Next
Daydelivery; 90days freesupport; account
customers welcome.
SELECT SoftwareTools plc
Westmoreland House,80-86 Bath Rd
Cheltenham Glos GL53 7JT
Tel: 01242 229700 Fax:01242 229706
marketinginformation@selectst.com
www.selectst.com
SELECT SoftwareTools providesa
business-drivensolution to companies
adopting component-based development.
Through itsmarket-leadingproducts and
services, SELECTenables the modelling,
managementandassembly of enterprise‑
class applications fromcomponents
Superbase Developers Pic
14Regent St, Cambridge CB2 1DB
‘Tel:0118 944 8962 Fax:0 1 1 8954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2 provides apowerful
development environment for data based
applications with modern features and
graphical 2-way development tools
includingsource code generation
System Science
1-6 Bradley's Close, White Lion St
London N19PN
‘Tel:0171833 1022 Fax:0171 837 6411
www. S y s t e m S c i e n c e . c o . u k
Sales@SystemScience.co.uk
The UKSpecialistfor allSoftware
Developmenttools, representativesof
Pervasive(Btrieve), InstallShield, RoboHelp
andmany moreUSvendors.
Take FiveSoftware Ltd
The Surrey Technology 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+
providesanintegratedcollectionof source
code analysis,browsing, navigation,
comprehension, editing, build, and
configurationmanagementtoolsforC,C++,
FORTRAN,Java,andCORBA IDL
developers on Windows andUNIX.
VBxtras
1905Powers FerryRoadSte 100
Atlanta, GA 30339 USA
‘Tel:770-952-6356 Fax:770-952-6388
www.vbxtras.com
TheVBxtrasCatalogisThe UltimateSource

of ToolsandInformationfor theVisualBasic
DeveloperWorldwide. Visit the VBrtras Web
sitetoget the latestVBinfoortodownload&
buy VBtools instantly off our ESDWeb site.
VBrtras hasa30-daymoney back guarantee
and the lowestpricesanywhere!
ZAC CATALOGS
www.InstantSoftware.com
Huge selectionof visualandinternet
development tools!Complete technical
information, downloadable demos, on-line
ordering andinstant on-line delivery. 30
day money-back guarantee.

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

HELP SYSTEMS
PeterboroughTechnical
Communication
8Whitewater, Peterborough PE2 6FB

petecom@bcs.org.uk
www.gold.net/petecom/
Creationof manualsandon-screen help
systems. Pleasecallor e-mailforour free
informationpack.

LIBRARIES
Wintertree Software Inc.
69BeddingtonAve. Nepean,
Ontario, Canada K2J3N4

Spellingcheckerandthesaurus
components for C/C++, MFC, Visual
Basic,or Delphiapplications.

MFC LIBRARIES
Hypercube, Inc.
Los Angeles, CA, USA
Tel: +1310 559 2354 Fax: + 1 3 1 0559 2357
harlan@hcube.com
www.hcube.com
MFCExtensionLibraries. HyperView++:
VBA-like embeddable forms environment.
HyperDraw++: VISIO-like diagramming |
drawing. Freedemos on www.hcube.com.
Buydirectandsave

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR96BB
Tel: 0181 6817701 Fax:0181681702
Contact: www.openlink.co.uk
Opentink Software isanindustry-leading
developer anddeployer of secure, high
performancedatabase connectivity
technology, independent operating
system, network protocolandunderlying
databaseengine.

PUBLISHING
Digital Press
Butterworth-Heinemann, Linacre Hse,
Jordan Hill,Oxford OX28DP‑
Contact: Sophie Foster,
Product Manas
Tel: 01865 314456 Fax:01865 314572
www.bh.com
sophie.foster@repp.co.uk
LeadingP u b l i s h e rof books forprofessional
p rog rammersand software engineers.
DigitalPresspublisheshigh-qualily, leading
‘edge books ontopics suchasMicrosoft
Exchange,W i n d o w sNTServer, Intranet
Development,MicrosoftSQL Server, Open
VMS,X-WindowSystems, UNIX, Linux,
LotusNotes, WebServers.

Prentice Hall Europe
Campus400, Marylands Avenue
Heme! Hempstead, Herts, HP2 7EZ

Contact: Customer Services
Tel: 01442 881891 Fax:01442 882288
ibd_orders@prenhall.co.uk
Weare the publisher ofbooksandCD‑
basedtraining materials in allareas of
computing -anddistributeleadingimprints
suchas QUEandSAMS.

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

SECURITY PRODUCTS
Aladdin Knowledge
Systems UK Ltd
2-3 Fairacres Industrial Estate,
Dedworth Road,Windsor,
Berks SL44LE
Tel: +44(0)1753
Fax: +44 (0)1753
Em les@aldn.co.uk
Web: .eAladdin.com
Aladdin is the globalleader in securing
digital content, fromapplications software
to Internetuseandaccess. Aladdin's
products includeHASP,Hardlock,
Priviledge, eSafea n deToken.
BL Computer Security Ltd
101Hendon Lane, Finchley,
London N33SH
Tel: 0181343 0734 Fax:0181346 2672
bi@bics.co.uk www.bics.co.uk
Wespecialise in design andmanufacture
of computer security products. Anchol,
LureBooster, Deadlock(Dongles)and
C.LA.M.-P Alarms
Data Encryption Systems Ltd
Silver Street House,
Silver St,Taunton, SomersetTA13DL
Contact PaulineOrrells
Tel: 01823 352357 Fax: 01823 352358
www.des.co.uk sales@des.co.uk
DESmanufacturessoftware security
products developedasasolution to
softwarepiracy andtheft
RainbowTechnologies Ltd
4The Forum, Hanworth Lane
Chertsey, Surrey KT169JX
Tel: 01932 579200 Fax:01932 570743
sales@uk.rainbow.com
Only Rainbowdelivers leadingedge
technology andISOcertifiedquality for
softwareprotectionandlicense
management
Sheriff Software
Acudata Limited,Clarendon House
Shenley Road, Borehamwood
H e r t f o r d s h i r e ,WD6 1AG
Tel: 0181 905 2552 Fax:0181959 8583

The Sheriff SDK provides secure and
flexiblecopyprotection without the need
for dongles or royaltypayments. Includes
classesanddemos for VisualC++, Visual
Basic,Visual FoxPro and Delphi.
Softlok International
Softlok House, 14Bark Street East
Bolton BL12BQ
Tel: 01204 436000 Fax: 01204 436025

s@softlok.com
www.softlok.com
Establishedin 1987,Softiok specialise in
softwareprotection, web site
authentication &secure intranet access.
Superbase Developers Pic
14Regent St, Cambridge CB2 1DB
Tel: 0118 944 Fax:0 1 1 8954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2offerspowerfuldata
encryptionandanRSA encryption library
with user-definablekeylengths and built-in
email support for securecommunications
anddatamanagement.

TRAINING
BrooksAssociates
Bismore, Gloucestershire GL67DG

Tel: +44 (0)1452770060
Fax: +44 (0)145270078
Email: bbrooks@cix.co.uk
Contact: Bob Brooks
Worldclass training forDelphi
professionals.
CRaGSystems
178 Bath Road, Thatcham,
Berks RG183HJ
Tel: 01635 873670 Fax: 01635 868557
exe@cragsystems.co.uk
www.cragsystems.co.uk
CRaGSystemsprovides trainingand
consultancy forboth Object Orientedand
StructuredAnalysis andDesignof either
business or real-timesystems. Object
Orientedtechniques follow the Unified
‘ModelingLanguage(UML)andStructured
techniques the Yourdon methodwith
Ward-Mellor real-timeextensions.
Database Programmers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick,Stroud, GL66QQ
Contact:Liz McLelland
Tel:01452 814 303 Fax:01452 813 918
Email:dpreteat@compuserve.com
www.dp-retreat.com
DPRi s a Training, Consultingand
Development Company offering
scheduled, customised, 1-2-1, on-site
education. All our courses are basedon
practical, hands-onexercises andwea i m
tote achprogrammers to develop
database applications in Delphi, Visual
Basic, Access, Clipper andVO.

LearningTree International L td
Mole Business Park
Leatherhead, Surrey KT227AD
Contact Jan Mott
Tel: 01372 364600 Fax:01372 364611
uksales@learningtree.com
www.learningtree.com
Trainingfor ITProfessionals, Totally
integratedtrainingsolutions fromthe
worlds finestindependent training company.
QA Training
Part of QA Group Ltd, Cecily Hill
Castle, Cirencester, Glos GL7 2EF
Tel: 0870 90600 90Fax:0 8 7 090 600 80
LZ responsecentre@

The UK's No1Trainingprovider for technical
and professionalskills training. Unrwvalled
experience andknowledge in thesoftware
developerarena with lecturesrenownedand
respectedwithinthe marketplace
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 in assistingclients adopt and
makesuccessfulprogress with object
technology.
The Windows Developer
Training Specialists
Synaptix Ltd, 160 Aztec West,
Almondsbury, Bristol BS324TU
Contact: ColinWilson
Tel: 01454 851563 Fax:01454 414331
Email:colwilson@compuserve.com
Kim Crouse-Wilsonis perhaps America's
premier Win32APIexpert trainer, now in
the UK. For the best training for C
programmers, or C++ programmers who
needmoreGUI than MFCcan offer,
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
Web: http://www.valtech.com
training@valtech.com
Valtech isaninternationaltrainingand
consultinggroupofferingawiderangeof
courses, to transfer the expertise to
develop new multi-tiersystems. Valtech
hast r a i n e d5000 people throughout Europe
in 1997, andis recognizedasthe European
leader in Object Technology Transfer.
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Don't know about
you, but we just love
those amusing jokes
that get passed round
and round by email,
Especially the ones that
seem to come around every
other week. ‘We're a lighthouse. Your call,’ We can hardly
Stop chortling even now.

But there does come a time when even the delight of
these staples fade and Our joy in misspelled obscenities
and references to American popular Culture is easily
contained. Even bogus virus warnings and get-rich-quick
schemes pall. If this happens to you, maybe you need to
find another way to spend your quality time.

Write us an article!
Here at EXE we are always looking for new Contributors
who can bring usfresh insights, interesting techniques,
inside knowledge and the benefitof their experience. If you
know your stuff, have a genuine enthusiasm for it and would
like to tell the world about it, why not get in touch? Don't be
Put off if writing articles has never been your Strong suit, we
Can sort out that part of it. It's your expertise that we are

SOFTWARE DEVELOPERS M A G A Z I N E

after. Throughout its 15year existence, this
magazine has been written by and for programmers,

and during that time wehave discovered many fine authors
who usually begin all their documents with a //.

And don't forget the benefitsto you. Aswell asearning a
couple of bob, you'll be able to impress your peers and fill
in that blank Space on the old CV.

Right now, weare Particularly looking for articles on
All aspects of Linux development
PracticalC++
Generic Programming
Modern methodologies
Java
Database Programming
N-Tierarchitecture, CORBA
Component development

But we are always open to other suggestions, especially on
the latest technologies, and weare interested in both long
and short articles. In the first instance, please email a 100
word summary toeditorial@exe.co.uk. You'll find some
more guidelines and suggestions about getting started in
ourContributors’ Notes, available from Our website at
Www.exe.co.uk and from the email address above. Ohand
Nojokes thanks ‐ we've seen them all before.

tee hee he



Eric S. Raymond
This month wefeature EricS. Raymond, one of the m a j o rforces behind the Open Source movement.
Best knownfor the essay ‘The Cathedral and The Bazaar ’, he is a celebrated author, Linux hacker and
general e v a n g e l i s tfor the Open Source modelof software development.

What was the fi rs t computer y o u worked on?
Worked on? Hmmm...that would have been a PDP-10
minicomputer in 1976.The first computer I played on was a
Univac 1108, in 1967.
What was the fi rs t computer language y o u worked in?
APL.
H o w m a n y computer languages have y o u used? Are y o u
s t i l l fluent?
I l i s t sixteen languages on my resume and have probably used
half that m a n y again. I ’ mno longer fluent in most of them, bu t
could bewithin days if I needed to be‐ after yourfirs t dozen, it
gets easier. For the last several years I’ve wri t ten main ly in C,
Python,and Lisp.
What was the last p r o g r a m you wrote?
As opposed to one I ’ mst i l l working on? That would be
web2png, a Python program that converts websites from using
GIFs to usingPNGs.
What was the most d i fficu l t pro jec ty o u worked on?
It ’s hard to rank them that way. And anyway, y o u probably
don’t want a catalogue of the failures I’ve been involved in.
Nobody writes software without accumulating at least a few,
and they can be valuable learningexperiences ‐ but it ’s
depressing to recall them.
Are the best software developers born or made?
A b i t of both, I think. Designing software is l ike composing
music or doing mathematics or pursuing a n y other r igorous
art form; it takes both neurological talent and learned mental
discipline. The proportions of these vary between software
designers.
Which one aspectof t he software i n d u s t r y would y o u
change, if y o u could?
The one I am changing- the hor r ib ly counterproductive
practice of locking up source code in a vault somewhere and
never lett inganyone but the original developers and a few
maintainers from the same organisation see i t . That prevention
of a healthy peer-review process brought on our present
software rel iabi l i ty problems. Only giv ing up on the
destructive habit of source code secrecy w i l l end them.
What advice would y o u give to someone s ta r t ing in
software development today?
Learn some Linux. Microsoft’s days are numbered, and y o u
want to have an exit strategy ready.
What is y o u r proudest accomplishment, w i t h i n IT?
I don’t know that I ’veever been within ‘IT’ asthe term is
usual ly used (that is, for applications developmentin a
business context). I ’ man infrastructure-and-systems guy, more
l i ke ly to be found bui ld ingthe tools that IT developers use than
doing IT stu ff myself.

That said, I guess what I ’mproudest of within the technical
ambit of programming is having substantial amounts of code
( inc luding large portions of a system l ib ra ry and several
ut i l i t ies) in every major Linux distribution now shipping.
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What is y o u r proudest accompl ishment, outside of I T ?
That’s a tough one. The black belt in Tae Kwon Do? Learning to
shoot a .45 semi pre t ty well? My three published books? Doing
session work on two record albums? Hmm...maybe it was
personally helpingsquash the Communications DecencyAct
back in 1996.

I t h i nk maybe my proudest accomplishment has been never
giving in to the temptation to specialise too much. Years ago
one of my favourite SFwriters, Robert Heinlein, thundered
‘Specialisation is for insects!’. You’re interv iewingme because
I stuck to being a generalist, and was therefore able to b r i ng
cross-disciplinary insights to programming.
I f y o u didn’ t work in IT what would y o u be d o i n g today?
Theoretical mathematics or philosophy,maybe. Or I might bea
jazz or rock musician. Or ( i nsome alternate timeline where I
wasn’t bornwith cerebral palsy)a martial-arts teacher. I’vedone
a bi t of a l l of these and might havecontinued wi th any of them.
Commercial, shareware, freeware, Open Source?
T’ve been an open-source developer since 1981. I expect to be one
for the rest of my life. Five years from now I no longer expect to
be an exception.
H o w do y o u react to the flames of language wars?
With amusement, mostly. My current favourite is Python.
What is y o u r favourite book?
I’ve read way too many books to have a favourite. My tastes r u n
to hard SF history, and science.
What is y o u r favourite fi lm?
My favourite recent fi lm is The Matrix. Hey,I ’ m a hacker and
a mar t ia l artist and a firearms fan ~ I had to love that fi lm.
Other films I remember w i t h part icular pleasure were Grosse
Point Blank, True Lies, and (a b i t fur ther back) The Last Wave.
What is y o u r favourite website?
Tusually start surfing from www.kernelnotes.org.
What is y o u r latest gizmo?
A Victorinox Cybertool I was given in Zurich after I d id a talk
at ETH. This is the Swiss A r m y Knife for computer hackers;
you have to see some of the attachments to believe them - the
hex driver with the built-in rack of Torx and Phi l l ips and flat‑
blade bits that folds into the kni fe case is jus t wonderfully
crazy. Whoever designed that is s t i l l giggling.

But the Cybertool, while cute, isn’t a reallypractical gizmo.
My best day-in-day-out gizmo is the Sony VAIO laptop I ’mtyping
on now: 3.5 pounds of serious Linux machine with a 1024x768
display, 95%-size keyboard, and it’s small enough to fi t on an
airline tray table. A real sanity-saver on longplane flights.
A n y t h i n g else t o add?
Go read my website, www.tuxedo.org/~esr/.
Then buy a copy of my latest book, The Cathedral and the
Bazaar (pre t ty much all of which is on my website), and give it
to your boss. Your job conditions could improve dramatically
as a result.
Next month:KentBeck
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C T R L - B R E A K ...The all new adventures o fVerity Stob

B a c kt ohis roots
‘Bill Gates... [announced] that hewill step down aschief executive... Microsoft said Mr Gates would...
take onanew role asits chief software architect. “ I ’m returning to what I lovemost ‐ focusing on
technology,” Mr Gates said.’ ‐ FinancialTimes

Monday
There was abigmeetingat 10amin the corner conference roomwith the
glass walls. As usual there were the regular coders in the W2K non-laser,
non-impact printer driver group (which is Kyle and me and a couple of
temporary guys seconded from Office Applications) but also they had
called in the H-P color ink-jet specialist people.This was cool, because I
am dating amember of that team, specifically Katherine the code leader
who is absolutely theSolar Systemexpert in partyingwith hardware.She
can completely solder a RS-232 nine-pin D-type in three minutes,
including two flow control lines, with the soldering iron unplugged and
getting cold!!! Also, she once nearly had an article published by MSJ:
Bui lding enterprise calendering applications for Windows CE using
Outlook 2000 VBA’s Object Oriented Transaction Extensions and COM+,
only it was rejected at the last minute because Marketing were de‑
emphasising the Windows CE Outlook 2000 product pending a new
Exchangeannouncement.

Katherine and me sat next to each other, sharing a can of Tab, and
of course this annoyed Kyle, who gets really jealous. He said:

‘I hope you guys are having fun with your cute l i t t le canoodle,
because as it happens we are looking to do some work here today.’

That madeKatherine really mad, because she thinks that using the
term ‘guys’ as a collective noun for ‘people’ is sexist. I could feel her
grip the can real tight, and I was worried that she would crush it and
I would get Tab on my Limited Edit ion 1992 ‘Death to Wesley Snipes!’
T-shirt, so I pointed through the glass wall to the corridor and said:

“Wow! Look at that.”
And as luck would have it at that moment something worth

looking at did happen. A squad of suits, eight or nine guys, came
march ing around the corner, in formation, and then they came into
ou r room without knocking or anything and sort of spread out. And
there in the middle was, was, was, I can hardly bear to type it... Bi l l .

AndBi l llookedaroundtheroom,asthough weweren’t there,andsaid,
‘Yeah, I guess this wil l do’, then turned around and swept out again,
leaving two of his entourage behind. And one of these gorillas said, ‘Ok
nerds,beat it!’ andKarlstarted to say ‘But...’ and then thoughtbetter of it.

Tuesday
Amazingmega news! Bill’s moved in to the office next door!

T’m walk ing tomy office via the slow route, the one which happens to
take me past Katherine’s cubicle, and I see that the corner conference
room has been completely done out with executive furniture, and in
there was... Bill! I t r y to sneak past, but he seesme andbeckons me in.

He wants tech support. There I am giving B i l l tech support! He is
t ry ing to use SourceSafe SP3 on a machine wi th the latest bui ld of
M i l l enn ium - anybody in the block could have told h im that’s no t
going to fly straight off - so I fix up the environment variables he
needs and suggest he reboots.He does and it works, so I start to leave.
Bu t as I get to the door he looks up at me and says, ‘ I ’ l l remember’.
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Rushedback to ou r den to break the newsto Karl,who then showsme
acompany-wide broadcast email that says Bi l lhas steppeddownasCEO
to become ‘chief software architect’. Katherine, who has stopped by our
office to show mea freak bi-colorM&Mshe had found, says:

“You'd think he’d be doing more h igh level stuff than installing
SourceSafe. You’d think he’d be approving new ideas and changing
designs and ordering people about.’

‘He’s t ry ing to prove he’s stil l got i t , that’s he’s stil l an ace hacker. I
reckon he’s t ry ing to get back to his days o f wr i t i ng a 2KB BASIC
interpreter in machine code,’ said Karl.

Karl isa bi t of a rebel‐ he is rumoured to dual-boot his homemachine
NT and Suse, a habit strictly proscribed after the Halloweendébacle ‐ so
we don’t take his pronouncements too seriously. All the same...

Thursday
When I remember, I t r y to avoid going the slow route to the office now ‑
it’s getting too slow. Yesterday I was caught twice; once to change a
screen driver in Windows 98, and once to help with a SCSI termination
problem. Honestly, it’s as bad as when I went home last Thanksgiving,
andDadkeptme busy al l day with this beat up oldPent II he’dbought in
a Fry’s sale.

But I did sneak past at lunchtime, and what Kath said was true: he
was sat there, chin supported on hands, star ing at his screen saver, the
OpenGL perpendicular-pipes one. He lookedpret ty lonely. I tiptoed away.

Friday
Katherine came running into our office, absolutely white. Even Karl,
who normally doesn’t care much for her, noticed that something was
wrong, andwent asfar asmovinghis precious pile of original, 1989C5.1
ring-boundmanuals off the broken chair, so she could sit down.

What had happened was this. She had gone to Bill’s office with the
idea of t ry ing to get h im to endorse her new MSJ article proposal:
FrameworkingWindows 2000active kernelcontrol objects securely across
the Internet using ATL 4.0andMTS.Predictably she got caught for a tech
support problem; the bigshock was the problem itself. B i l lhad forgotten
his password for SourceSafe.

B i l lforgets passwords?!!?
Anyway, they sat there for a bit , and tried a few obvious ones, but it

was no soap. ThenKatherinehadsaid: ‘Hey there’s a guy in Plottersand
other obsoletes called Gary who’s really good at this kind of th ing ‐ he
got into my personal Access database of Brazilian feminist crockery in
ten seconds flat. Shall I go get him?’ But Bi l l said he’d rather goand ask
h impersonally, as it was a bit embarrassing. He left, and Katherine was
alone in the office, and she’d had one, last, off-the-wall guess, and it had
worked. And then she had taken off.

lasked: ‘So what was the password, Katherine?”
She turned and lookedme straight in the eye.
‘Rosebud’, she said.
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Take Your
H e l p Au tho r ing

Aratera Level,Fyl,
All From a
Sing le Source:
HTML Help
The industry's best HTML Help support
Exclusively in RoboHELP Office 2000 - self‑
sizing popups, build tags, glossaries, browse
sequences, dazzling dynamic HTML effects ‑
plus a vastly improved, re-architected
WinHelp to HTML Help conversion.

WinHelp
The industry's best WinHelp support.
Enhanced WinHelp 2000 offers the look
and feel of HTML Help with one mouse click.
No need to rewrite your application or Help
systems. Now with secondary window
support

NEW! JavaHelp
The industry's best JavaHelp support.
Full support for all JavaHelp features
- context-sensitive Help, full text search,
table of contents, index, popups, and more.
Exclusively in RObOHELP Office 2000 ‑
related topics and browse sequences.

WebHelp 3
Welistened and added everything you asked
for - full text search, self-sizing popups,
dynamic HTML support, browse sequences,
related topics, plus support for more platforms
than ever before. Now in its third generation
and fully optimized for Web sites, intranets,
e-commerce, Windows, Unix, and Macintosh.

Printed Documentation
Supports single sourcing for all Help formats
and printed documentation. Improved,
exclusive HTML-to-print technology makes
it easy to create printed documentation from
your HTML Help project

Support for Microsoft
Word 95, 97 & 2000!

B L ESKY,SOFTWARE
www.blue-sky-software.com

aiceIndustry Standardaiinerminnire
RoboHELP Office 2000 is p a c k e d w i th tons of n e w
features t h a t have been designed to take y o u r H e l p
au tho r i ng to t h e nex t leve l a n d m a k e i t supe r easy !
I t ’ s a b reak th rough release!

The Next Level inHelp Microsoftentice
Solut ion Provider

It's unbelievably simple
to take your Help systems
to the next level with
ROoboHELP Office 2000.

ae(Aaanged eu) , : It takes just afew clicks to
Text Search add a tab for advanced full

a p s e f text search, a Glossary
tab, a Favorites tab,
browse sequences for
easier navigation,
self-sizing popups,

? and so much more!AHelp SystemCreated with RoboHELP Office 2000

BLUE SKY SOFTWARE H A S WON O V E R 4 0 I N D U S T R Y A W A R D S - MORE THAN A L L O T H E R HELP TOOLS C O M B I N E D !

2 @2 2 6 m i=leaa"* BOS [ e l eb s g e b i r b r a
BLUE SKY SOFTWARE« 7777 FAY AVE., SUITE 201, LA J O L L A , CA 9 2 0 3 7 , USA.* TEL: 001 858 459 6365 * FAX: 001 858 459 6366



NOw T E S T I N G PROFESS IONALS C A N W O R K EFFECT I VE LY

WITH ANALYSTS A N D DEVE LOPERS .
ie

As a testing t e am ,
every day, you’re faced with
the question, “Are we
really ready to release?”

but y o u have t o make the call based o n i n c o n s i s t e n t data, 3 :

inadequate t i m e , and methods that are different f r o m the res t of
the team. In today’s world of vanishing release cycles and sky
rocketing cos t of failure, it is essential that y o u be able to g i v e the
e n t i r e p r o j e c t t e a m acomplete, accurate and u n i f o r m v i e w of
p r o j e c t status. Enter Rational S u i t e TestStudio and Rational
Su i t e PerformanceStudio. Uniquely o f f e r i n g y o u r t e a m one

common set of tools, methods, data and m e t r i c s f o r

ou r e n t i r e t e a m to assess release readiness; One
w a y to test all dimensions ofquality - reliabil i ty,

funct ional i ty and performance; And the
, ability to SmartTest y o u r Web

in Internet t i m e'

R a t i o n a l
un i f y i n g s o f t w a r e t e ams

GET THE WHO LE S TORY. VISIT OUR WEBS I T E NOW TO ORDER
“THE RATIONAL APPROACH TO AUTOMATED TESTING” D EMO CD .

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

RATIONAL SOFTWARE LTD,
K i n G s w o o p , K i nGs R i d e , A s c o t S L 5 8A J TeEL:01344 295000 Fax : 01344 295001

e-mail:info-uk@rational.com h t t p : / / w ww . r a t i o n a l . c o m / u k
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really worth?

Isyour salary right for the jobyoudo? Perhaps you think that youshould bepaidmore. Here's your chance tofind out

how your salary compares with colleagues insimilar jobs. Help ustounderstand thecurrent situation bytellingusabout

your jobandwe'll give youthereal story.

The questionnaire isanonymous andall details will remain confidential. Just tickwhich jobyoudo, fill inyour rateof pay

and tell usabit about your track record, then send thisformtous(postage paid). And please passiton- photocopy this

pageand get your colleagues tocomplete ittoo. The more of youwho respond, themore accurately wecantell youwhat

the going rates for your skills and experience are.

For each completed questionnaire we receive, wewill give£1tothe Bletchley

Park Trust orIntermediate Technology.

Please tickwhich charity youprefer ustodonate to.

Just foldand secure this survey and send back tous- Freepost

or byfax on0171 970 6741.

Your job2.c.1. If yes, how many yearshave youbeen self-employed?

aLess than126-8 1Are youacontractor? b1-2 years 8-10

JaYes ()bNo c2-4 g10-12

(Note for contractors: where thesurveymentions ‘your company’ youd4-6A12+

should treat thisas your current client/employer, not your own business.)

3.Which ofthe following best describes your

1.a._ If yes, how many yearshave youworked asacompany/client's main activity?

contractor? OalT OeTelecoms

OCaLess than 1Od4-6 6Industry fEducation

|b1-2 yearse6-10 cFinance0 gGovernment

Oc2-4 0f10+ |dServices zOther.

Contractors: gotoquestion 3me 4.Which ofthe following best describes your current jobtitle?

aSoftware developer
bSoftware engineer

Cc Analyst/Programmer

eTechnical director

fContract programmer

gDatabase developer

2.Are youinfull-time employment?

QaYes ObNo

2.a. If yes, how many yearshave youbeen infull-timedConsultant 2Other

employment? 5.Do youwork inthesoftware development department

}aLess than 1e6-8 of your company/client?

Cb1-2 years 8-10 OaYes [bNo

O24- g10-12

0d4-6Na+ 6.Do you have aformally-agreed flexi-time arrangement?

aYes bNo

2.b. Ifno, are youinpart-time employment?

OaYes (LbNo 7.Which programming languages doyouuseinyour job?

acHTML

2.b.1. If yes, how many yearshave youbeen inpart-time bC++ XML

Smpley ments ae¢cVisual Basic 514GL

Aime PondDelphi mFortran

f24years = io2eJava n Cobol

Baie iesf Assembler oSQL

gPerl pNon SQL databases

2c. Ifno, are youself-employed? hJavaScript zOthers__

OaYes (bNoOi VBScript

Which platforms doyoudevelop for (tickall that

apply)?

aWindows dEmbedded

bUnix eVMS

OcDOS zOthers.

Which platforms doyoudodevelopment work on

(please tickall that apply)?

aWindows dEmbedded

6Unix eVMS

¢DOS zOthers.

What typeof development areyouprimarily involved

with?

aBespoke apps

bSystemsoftware

cOff-the-shelf apps

dEmbedded apps

zOther.

Aretheusers of your software primarily in-house?

aYes bNo

Money matters

(Note for contractors: for ‘salary’, read ‘average yearly remuneration’ ‑

thisistheaverage total amount incoming fromcontracts, not any

salary|fee youpay yourself ifyouhave your own company.)

12. 13.
15.a.

Which ofthe following ranges does your current salary

fall into?

aLess than £10,000 |£35,000-£37,999

b£10,00-£14,999 k£38,000-£40,999

c£15,000-£16,999 |£41,000-£49,999
d£17,000-£19,999 m£50,000-£59,999

€£20,000-£22,999 n£60,000-£69,999

f £23,000-£25,999 0£70,000-£79,999

g£26,000-£28,999 p£80,000-£89,999

+h£29,000-£31,999 q£90,000-£99,999

i£32,000-£34,999 r£100,000+

Do youfeel your current salary i:

aToo highdSlightly low

bQuite highOeVery low

J ¢About right

Do youfeel your current salary accurately reflects your

skills andabilities?

aYes bNo

Do youreceive anannual bonus?

aYes bNo

If yes, what %of your salary does thisbonus represent?

aLess than 5%¢10-14%

0b5-9%d15%+

What was your salary range12months ago?

aLess than £10,000() j£35,000-£37,999

b£10,00-£14,999 k£38,000-£40,999 c£15,000-£16,999 (J|£41,000-£49,999
d£17,000-£19,999 OCm£50,000-£59,999 e£20,000-£22,999 Cn£60,000-£69,999

f £23,000-£25,999 0£70,000-£79,999

g£26,000-£28,999 p£80,000-£89,999

+h£29,000-£31,999 q£90,000-£99,999

i £32,000-£34,999 r£100,000+Roughly what amount insalary increases doyou

expect toreceive within thenext 12months?

aNoincrease

b£500-£999

c£1,000-£1,999

d£2,000-£2,999

18.

youexpect?
aNoincrease

b£500-£999

c£1,000-£1,999

d£2,000-£2,999

19.

three yearstime?

aLess than £10,000

b£10,00-£14,999
c£15,000-£16,999

d£17,000-£19,999 e£20,000-£22,999

f£23,000-£25,999

g£26,000-£28,999 +h£29,000-£31,999

/£32,000-£34,999

20.

theITindustry?

aYes bNo

Your track record

21.

intheUK?
aLess than 5

55-9
¢10-49

0d50-99

22.

aOne 625 c6-12

23. Where areyoubased?

}aLondon

) bSouth East

0¢Midlands

OdNorth West

|eM4corridor
0 fSouth West

) gScotland

24.

Oe£3,000-£3,999

Of£4,000-£4,999

Og£5,000+

Ifyouchanged job/client what increase insalary would

e£3,000-£3,999

f£4,000-£4,999

g£5,000+

What rangedoyouexpect your salary tofall intoin

|£35,000-£37,999

Ck£38,000-£40,999

|£41,000-£49,999

m£50,000-£59,999

n£60,000-£69,999

© 0£70,000-£79,999

p£80,000-£89,999 q£90,000-£99,999

+£100,000+

Isearnings potential themain reason youwork within

How many employees arethere at your company/clien!

e100-499

500+

|gDon't know

What isthesizeof your software development team?

d13-20

edit fDon't know

OASouthern England

O/North East

OjEast Anglia

UkWales

O/ Northern Ireland

zOther

Which ifanyofthe following qualifications doyou

possess (please tickall that apply)?

aDegree bA-Level

cGCSE/O-Levels

dMasters/postgrad

eHND/HNC

fPhD |other doctorate

gONC hMCP

iMCSE /MCSP

jMVP kCNE

CzOthers

PTO®


