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Special Price Bundle of Borlana's
Development Tools i

Developer's Workshop is a new
bund leof Borland's popular dev tools.It is
available in Standardand Professional

| variants which include the respective
versions of Delphi 4, C+ +Builder3and
JBuilder 2. Why don't you save some

+ money and get one of these bundles?

WinDK for Windows CE ©
Are You Developing Device Drivers |

' for Windows CE?
) WinDK forW i n d o w sCEis a full-featured
device driverd e v e l o p m e n ttool for
embedded systems and industrial control
d e v e l o p e r susing Windows CE. I tmakesi t

} easier to create new Givers and also lets
you port e x i s t i n gdrivers created with
WinDK forW i n d o w sN T& WDM. WinDK for |
WindowsCE integrates into the Visual

| C++ IDE and supports Bus Master DMA,
| ove r l appedV/O, request ling, shared
) interrupts,fulle n u m e r a t i o nof ISA,PCI &

PCMCIA buses and sample source code
} and tutorial documentation.A n dit is
| completely royalty free!
_ Wise
| Are You Suffering From Registry

Rage?
' Wise I n s t a l l M a n a g e ri sthe new state-of‑

the-art installation tool from Wise Solutions
_that provides a neasy,b u l l e t - p r o o fway t oinstall Over anetwork without

fileand registry conflicts. Those annoying
DLLfileconflicts that send systems

H and users screaming to help
desks- often called "DLL Hell”-now can

| Farry itaiion,Kaleo inckidesalofthe
advanced features in Wise InstallMaster.

1 GDidb
Publish Your Web Site from an

ODBC Database
_GDidb lets you create web sites whose
) content is held in an ODBC database (or
| s p r e a d s h e e t )o nadesktop PC. This allows |
| existing database data to bepublished on
| the web and simplifiesthe creation and
| maintenance of large web sites (such as a

| designed data entry forms instead of an
HTML editor.All you need is ODBC access _

} to your data and FTP access to your web |
site (the smart FTP client only uploads
those pages which have changed since j
the last publish, and d e l e t e sany files
which are nolonger referenced). Thereis |
even a scheduler whichwill periodically |

j
|j

i
|
||

Publishyour site and upload the HTML.
| files- completely automatically. Allyou
| need to worry about is the content!

Trellix 2.0
j The Easy Way to Create

High Quality HTML Pages
Trellix 2.0 lets business professionals

h a n d c r a f t e dWeb pages. Trellix
d o c u m e n t scan b eeasily shared via the
i n t r a n e to re-mail, and can b eviewedb y
using s t a n d a r dWeb browsers. The
i n n o v a t i v eTrellix Content Map allows
w r i t e r stovisually organise information to
direct readers’ a t t e n t i o nt othe exact 5Peete HeoesBypone
Depcarrerplo a et tealTrellix is
ideal for situations ranging from single |
users forwarding documents via e-mail to
a nentire o r g a n i s a t i o nposting corporate
i n f o r m a t i o no na nintranet o rWeb site.

Codewright Prof 5.0
Epsilon 9.0
Kedit for Windows
Multi-Edit 8.0
Visual SlickEdit (Win) 4.0

pe nine macamemmonnaeescon
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From line-editor to IDE
| never used a goose quil l and

ink to write on parchment. I
started using a microcomputer
in my teens. You can work out
how old I am! Until then most of
my wri t ing was done usingany
old penor pencil on a sheet of
paper. I never liked it . My
handwriting is hard to read and
I just don’t enjoy the physical
act of moving a pen on paper.
It’s clumsy. Since my encounter
with a microcomputer most of
my wr i t ing has beendone i n a
text editor or wordprocessor of
some sort. Ironically, I’ve
started to ‘handwrite’ more
since I bought a Palm I I I . I often
‘wri te’ email messages on it
when I’mout and about orj u s t
s i t t ing comfortably at home.
Okay, it’s Graffiti, not plain
handwriting. I’venot yet
reached the stage of dictating to
my PC...

All these different
input/recording methods and
the associated technologies
probably have an impact on
what is written. With pen and
paper, one tends to t r y to avoid
having to correct mistakes so
one spends more time
thinking before committ ing
to paper. When using a
computer, it’s so easy to wr i te
sloppily and correct afterwards
that one tends just to fire off
shorter sentences with typo and
grammatical errors and then
make a second pass to correct
most of them. Since screen
technology only allows for a
limited number of lines to be
displayed, text modifications
tend to be relatively local. When
an article or a book is badly
written or subbed, the impactof
the wordprocessor is often
noticeable: correct spelling but
wrong word, bits of sentences
that have obviously been moved
around. Whena text has been
worked on purely on screen, it’s
not uncommon to have very
similar paragraphs far apart, ie
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they were not visible onthe
same screen.

Writing technology has
evolved tremendously through
the years, from engraved tablets
and Egyptianpapyrus to the
latest rev of everyone’s favourite
wordprocessor. (Such an
evolution on such a timescale is
not surprising. It leaves humans

time to adapt and exploit the
technologies to their best.) The
shorter timespan covered in the
first paragraph is just twenty
years. Enoughtime to get
familiar with one technology,
only for it then to be displaced
by the next one.

Let’s t u r n to the a r t of
wr i t ing computer programs, ie
software. I ’ l lput aside all the
different language evolutions,
new microprocessors,
peripherals, and soon. Let’s
just concentrate on the
transition from concepts held in
the head to a written
representation from which

executable code can be
generated more or less
automatically. Back to when I
was a teenager. At that time,
most languages had their very
own editors, all wi th their own
conventions. Assembly was
sometimes written in assembly
and sometimes directly in
hexadecimal. Basic had its line

In the early days, I was
thinking much more

about the code I
was writing before
I actually entered
it, I even resorted
to handwriting

some hits onscrap listings.
This resulted, consciously
or not, in compact code.

numbers. Writ ing code for
UCSD Pascalwas a very
different activity than for
Turbo Pascal. Interpreted
languages such as Lisp or
Smalltalk even had their own
environment on some
specialised hardware. The
glorious days of the Lisp
Machine. ThenI started to use
independent editors. Programs
like ed or sed, where code was
entered line by l ine, and
commands were issued to
modify the code entered. Then
came the luxury of full-screen
editing wi th tools such as
Emacs. Eventually the days of

the IDEstarted. Along the line
came pretty-printers, grep,
coloured syntax, code and class
completion...

This is not a definite
chronology, I continued to use
line-editors at the same time I
was using Emacs. When doing
a l l the edit ing locally the speed
impact was negligible, but when
editingfrom a VT terminal
connected to a remote computer
via a 1200 bps connection,
havinga remote echo for each
and every character was
painfully slow. Now, unless you
have the latest fastest meanest
hardware,the all-singing and
dancing IDEs can feel just as
painfully slow.

The impact of the evolution
of code wr i t ing technology is
amazingly similar to the impact
of the evolution of prose
wr i t ing technology. In the early
days, I was thinking much more
about the code I was wr i t ing
before I actually entered i t , I
even resorted to handwriting
some bits on scrap listings. This
resulted, consciously or not , in
compact code. Short variable
names and tight algorithms.
With the advent of more visual
and interactive environments
(and a better knowledge of
computer science), I started to
use more meaningful variable
names and even included some
comments. However, the code is
not only more verbose but is
probably less refined. Time that
was spent purely on the
functional aspect is now spent
on the look -~ie readability.

If you have kept listings of
software you wrote many years
ago, t r y to find them and
compare the style with what
you write today. The impact of
the editing technology is rarely
noticed (unlesssomething goes
wrong, l ike the editor crashing)
but it does influence the way we
write software.
DavidM e r y
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MIDAS ‐ everything turns to objects
Inprise has enhanced its MIDAS
(Multi-Tier DistributedApplication
Services) suite. MIDAS 2sees the
simplification of distributed data‑
bases with new transports and
database features, and there are
data schema optimisations, and
user interface improvements. One
of the key features is MIDASClient
for Java,which delivers Java-based
thin clients on any platform. Previ‑
ously,MIDAS-basedsolutions oper‑
ated exclusively in the Microsoft
Windows environment.

MIDAS2 is designed to simplify
and speed the development, inte‑
gration,anddeploymentofthin-client,
distributed-databaseapplications. It
manages data access across all
application tiers, from the client to
the database server. Fast remote‑
dataaccessand intelligentdata syn‑
chronisation are designed to
optimise network bandwidth.

To enable the deployment of dis‑
tributed business objects, the
MIDAS feature set includes: dis‑
tributed datasets and transaction
processing; cross-platform thin‑

client applications and applets;
high-speed database connectivity;
high server availability with fail‑
over safety; load balancing; con‑
nect ion pool ing and resource
management; and_ briefcase
mode/mobile database operations.

New features include: a com‑
pletely cross-platform and cross‑
product distribution system with
nativeCorba support using Inprise
VisiBroker; optimised database
connectivity; connections to more
database file formats with support
for easy access to non-BDE (Bor‑
land Database Engine) datasets,
and Data Grid enhancements sup‑
port visualisation ofadvancedOra‑
c l e 8ADT types.

M I D A S2 sees the ability to use
a provider that will work from any
T D a t a S e t descendent (TDataSet ‑
P r o v i d e r ) ,and the basic provider
is no longer tied to BDE. A l l rele‑
vant field properties can now be
passed to the client, so that the
server can specify things likeD i s ‑
p l a yName , E d i t M a s k , etc, and
have that propagate to the client

Spread straight from your data
Spread 3, f rom FarPoint Tech‑
nologies, is aspreadsheet com‑
ponent for creat ing data source
front-ends, managing the dis‑
play of up to 2 billion rows and
columns of data us ing an
enhancedVir tual Mode.

There are a number of new
features. There is fu l l support
for Visua l Basic 6.0 and Visual
C++6.0. It allows developers to
bind Spread3to ActiveX Data
Objec ts (ADO) 2.0 us ing OLE
DB , Data Access Ob j e c t s
(DAO ) , o r Remote Da t a
Ob jec t s (RDO) .T he 32-bit ver‑
sions can impo r t and export
spreadsheet fi les in Microsoft
Excel 97 format , and export
spreadsheet fi les as HTML.
There is a Pr in t Preview fac i l ‑
i t y. A n d the combo box cell
type can be enhanced by using
the FarPoint List ProfpCombo
contro l (so ld separately).
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Other facilit ies include sup ‑
port for OLEdrag and drop, cre‑
atingtext tips, loadingdata to or
f rom an integer or float array,
customising the backgroundand
text colour for selectedcells, set‑
t ing morethan one border colour
and sty le for the same cell, and
finally, it provides IntelliMouse
support.

Spread3 retails at £249 from
Contemporary Software, and it
includes a 32-bit ActiveX,VBX,
and 16-and32-bit DLLs. Upgrades
are£130.
w www.contemporary.co.uk

a u t o m a t i c a l l y .There i sthe ability t o
send calculated fields from server
to client, and control which fields
get sent (via the Fields Editor).

MIDAS applications can be
developedwithall of Inprise’senter‑
prise tools, including JBuilder, Del‑
phi, and C++Builder, and MIDAS 2
supports Java, CORBA, and
COM/MTS.Userscanmanagetheir
MIDAS-produced applications
through integration with the Inprise
Application Server.

MIDASClient for Java is intend‑
ed to simplify the development of
cross-platform, Pure Java thin
clients for distributed-database
applications. It includes a set of
Java Beans, or components,
designed for JBuilder 2.These Pure
Java components give developers
cross-platform client access to
multi-tier MIDASapplications.

The Inprise slogan is that
MIDAS gives you access to ‘Any
Data, Any Time, Anywhere’ with
support for any distributed com‑
puting standard and platform.
w www.inprise.com|midas

Patching
Version5.0ofPocketSoft's.RTPatch
ProfessionalDLL providesan inter‑
face for the distribution of patches
from within InstallShield Profes‑
sional5.0andabove.The patchbuild‑
ing programcomparesan oldsystem
with a revised systemand creates a
differencefile (the patch).Once the
patch is built it can be delivered by
an InstallShieldProfessionalappli‑
cation.Version 5 also allows patch‑
ing of open files so that end-users
don’t have to exit a program during
the process. For non-InstallShield
users,.RTPatchProfessional5.0can
search and update the Registry and
INT files on localand remotedrives.
There are new examples of how to
use the PatchApply DLLwith C++,
VB, and Delphi.

The cost for a single user licence,
which includes support, is £700. It
can be evaluated and purchased
from the PtSwebsite.
w www.pts.com
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ClassExplorer Pro2.1, from
toolsfactory, is a development
tool to bring code navigation,
creation, and documentation
capabilities to Delphi and
C++Builder environments. It
enables the generation of an
online help system for a project's
classes and routines.
www.toolsfactory.com

There are versions of Visual
Basic 6.0 Enterprise Edition and
Visual C++ 6.0 Professional
Edition designed specifically to
run on Compaq's 64-bit Alpha
processor. Licensed users of
Enterpriseeditions can rece i ve

copies at cost of shipping only.
www.microsoft.com|vstudio/alpha

IBM'sWebSphere Application
Server, Standard Edition 2.0,
includes EnterpriseJavaBean
support and the new IBMHTTP
Server based on the Apache web
server. For Solaris, NT, andAIX
the Standard Edition is £497, the
Advanced Edition £3750.
www.software.ibm.com|websphere

Informix will support the Open
InformationModel (OIM), a
specification for representing
metadata as defined by
Microsoft and the Meta Data
Coalition (MDC).The
specification is intended to
ensure interoperability of tools,
applications, and repositories for
the reuse of metadata.
www.informix.com

Metrowerkswill expand support
within CodeWarrior for theAMD‑
K6andAMD-K7families of
microprocessors.This applies to
developing apps for Windows CE
running on AMD microprocessors
and for developing embedded
system apps running onAMD
microcontrollers.
www.metrowerks.com
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Linder S o f t w a r e has released
the latest version of its
compression libraries, LSPzip. It
is aimed at VB, VC++,
C++Builder, and Delphi
developers looking to read or
write to . z i p compressed
libraries. It costs $169 for a
single-user licence.
www.alberts.com

Beta software for Object Design's
eXcelon XML data server is
available for free from the Web. It
enables the building of enterprise
web applications using XML, and
can be used as an application
cache for existing data sources. It
will be commercially available in
the first quarter of 1999.
www.objectdesign.com

LabVIEW 5.1, the development
environment for measurementand
automation, streamlines the
creation of web-enabled
applications. It integrates the
math and interactive analysis
capabilities of The MathWorks’
MATLAB and National
Instruments’ HiQ. There's a new
3D graph control.
www.natinst.com

Adobe's Web Bundle
incorporates Adobe PageMill 3.0,
the web page authoring and site
management software, and Adobe
ImageStyler 1.0,the web graphics
design software. Available through
Adobe Direct, it costs £125.
www.adobe.com

Sequiter Software's CodeBase
for Javais a database library that
provides fully functional
client/server database access
over the Internet and intranets.
At 50K for the full library, it can
enhance Java applications
without adversely affecting
download times.
www.highlander.co.uk

Microsoft counts down to the millennium
Microsoft has unveiled a range of
new tools and information re‑
sources to help deal with the ‘mil‑
lennium bug’. The tools and re ‑
sources represent a new phase of
Microsoft's Year 2000 compliance
program, which has previously fo‑
cused on product testing.

In addition, to support those
who use recent (but not the most
current) versions of Microsoft prod‑
ucts, it will maintain Year 2000 com‑
pliance for products such as Win‑
dows 95, Office 97, and SQL Server
6.5 through J a n u a r y1, 2001.This pol‑
icy will apply even if newer versions
become available. Meanwhile, Mi‑
crosoft has said that all i ts future
products will beYear 2000 compliant.

Among the new tools announced
isthe Microsof tY2KProduct Analyz‑
er, which provides PC users with an
easy way to tel l whether their Mi‑
crosoft software isYear 2000-compli‑
ant. The Product Analyzer scans a
user's hard drive and provides an in‑

A beta release of Product Ana‑
lyzer was scheduled for January,
and the product launch will be in
February. It will be available free of
charge from the Microsoft website.
It is astand-alone tool designed
for individual machines. But cor ‑
porations with enterprise net‑
works will be offered a similar tool
in the Systems Management Serv‑
er (SMS) 2.0, scheduled for release
by February.

SMS 2.0 features a compliance
database engine made with the
code used to create the Product An‑

Wesupport JDK 1.2 too
Fol lowing on f rom Sun's release of the Java 2 plat form ( a k a J D K
1.2) anumber of companies have incorporated i ts facilit ies in to their
o w n products: Rogue Wave, Metrowerks, Compuware, KL Group,
and Forté. Inprise has also announced support in i t s JBuilder fam‑
i l y of Java development tools and its Inprise Application Server.

Rogue Wave’s Tools.h++ Professional, Money.h++, and StudioJ
class libraries feature J D K 1.2 support. For example,Tools.h++ wi l l
provide further C+++ and Java interoperability. Java object serial‑
isation w i l l a l low communication between C++ and Java applica‑
t ions bui l t w i t h JDK 1.2. Al ternat ive ly, the vi r tual streams format
can provide a ‘common language’ between the two. Money.h++ wi l l
use the J D K BigDecimal classes for greater precisionwhen pe r ‑
forming conversions, and S t u d i o wi l l provide complete class l i ‑
brary compatibil i ty, including support for JFC, and incorporatethe
n e w J IT compiler.

Met rowerks should have begun to sh ip CodeWarrior Profes‑
sional Release4 for Solaris, featur ing fu l l support for Sun’s Java 2
(as wel l as support for J D K version 1.1.6). It is priced at £325. Simi ‑
la r ly, Compuware w i l l incorporate the technology in an upcoming
release o f NuMega DevPartner for Java, i t s sui te o f p roduc t i v i t y
tools. KL Group's JClass Enterprise Edit ion 3.6, the su i te of Jav ‑
aBeans fo r bu i ld ing GUIs, works w i t h t h e newly released S w i n g
component k i t . Prices start f r om £1679.

Final ly, Forté has announced that 1.2 w i l l be the bas is for i t s
forthcoming Java-based application environment. It w i l l enable the
development of 100% pure Java applications.

w www.metrowerks.comw www.roguewave.com w www.inprise.com
w www.kig.com w www. forte.com w www.compuware.com/numega

alyzer; the database engine identi‑
fies Microsoft software across a
network that requires updates, and
advises on where to obtain the up‑
dates. The SMS database can be
customised with compliance data
from other software vendors.

Other new Y2K tools unveiled
this week include the Y2K Resource
CD. This quarterly CD-ROM will
soon beavailable free of charge. The
first version includes Microsoft
product guides, white papers, and
Year 2000 info. In the second quarter,
the CD will also offer assessment
tools and other Y2K information re‑
lated to hardware, operating sys‑
tems, applications, documents, cus‑
tom code, and data interfaces. Sub‑
scriptions can be obtained at
www.microsoft.com|technet/top‑
ics/year2k. Microsoft has also devel‑
oped three date migration add-in
tools for Excel 97.
w www.microsoft.com/|technet/topics/

year2k/tools|tools.htm

CodeWarrior
for Java
CodeWarrior Professional for
Java is a Java-only version of the
multi-language CodeWarrior tools
from Metrowerks. Like the multi‑
language product, it wil l include
support for both Macintosh- and
Windows-hosted development.
Solaris-hosted tools are sold sep‑
a r a t e l y- CodeWarrior Profession‑
al for Solar is has just been re ‑
leased (see Wesupport JDK 1.2
too). There is aCodeWarrior Aca‑
demic for Java, its lower cost re ‑
flect ing licensing restrictions.
Both products have a Release 4
version level,to be consistent with
the current multi-language product

Metrowerks is currently beta
testing RAD tools for both Macin‑
tosh- and Windows-hosted Java
development. These RADtools will
ship on the Release5 tools, due
after Spring 1999.

CodeWarrior Professional for
Java Release4 is priced at £135.
The academic version costs £57.
wwww.fullmoon.com
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> | Software |
° in the‘ Lathe

¢- | (pipeline:
Release your software without license

protect ion and you lose control.

Like running water, it could drain away ‑

risking your time, effort and future revenue.

The e a s y - t o - u s tine l r a g e ! Contact u s today for
Managemen‘ “ yc your FREE Evaluation Ki t

B u t the nd ware! and Guide. Call
luding fl e x i t ( >Sentinel Evaluation Kit

S. c o n t a i n s ind f u l l documentation 0 100 579200
le FREE. You'll i v e or register via the Rainbow website

http://europe.rainbow.com/uk/



RoboHELPtraining?
v

CallPTCon 0345 419470for
open & in-company courses
presentedbythe UK’s only
Blue Sky Software certified

RoboHELPtrainer
© Robust and reliable r u n - t i m e performance

f ©Support for DLLs, DDE,.OLE, ODBGstandards
* Graphical tools and program aids
® Interactive source level debugger
Other modules include:

| © ProWeb Server - for exploiting the Web
© Intelligence Server- + i v e r intelligent components

®DataMite - a powerful d a t a mining utility
®Flex -popular hybrid expert s y s t e m s toolkit
®Flint - for fuzzy logic reasoning

Logic Programming Associates LtdFi AR OE at
Phone (US Toll Free): 1-600
Phone: + 4 4 ( 0 ) 1 8 1 87 y

7 Fax: + 4 4 (O)161 8 7 4 0 4 4
brine Email: eales@lpa.co.uk

www.ipa.co.uk

P E T E R B O R O U G H  = |
T E C H N I C A L  ‐
C O M M U N I C A T I O N

BLGESKY.SOFTWARE
ROBOHELP. CERTIFIED TRAINER
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You needa bridge:to other platforms!-‑
Cross lets you develop

dows and UNIX
ind develop on the platform of your choice.
pbug remotely, without leaving your desktop.
verages existing software and hardware investment
ect tool for distributed, multi-language, multi-plat‑

“SNiFF+ saves time leaving you to be more
andcreative.

TakeFive
SOIttware

TakeFive Software Ltd., The Surrey Technology Centre, 40 Occam Road,
Surrey Research Park, GU2 5YG Guildford, Surrey, United Kingdom
Tel. +44.1483.295050, Fax +44.1483.295051, info@takefive.co.uk

get afreemousepad!



Keeping upwith defect-tracking
DevTrack3.0 isTechExcel'sdefect‑
and project-tracking tool targeted
specifically at software develop‑
ment teams. It tracks and manages
defect information, HTML links
change requests,and project relat‑
ed documents.

New features in DevTrack 3.0
include time tracking, enhanced
user customisation, improved inte‑
gration with DevTrack Web (pic ‑
tured), and SMTP support for email.
With this release,TechExcel has
changed the namefrom PowerTrack
t o DevTrack t oe m p h a s i s ethe place
of software development.

DevTrack’s interface consists of
three dynamically switched views.
The Main View records Issue infor‑
mation and tracksproject activities.
The Report View displays project
data in presentation-quality reports
and graphics, while the Document
Control View managesproject-relat‑
eddocuments and HTML links.

It provides workgroup function‑
ality through ei theraDevTrack inter‑
face or a Web browser, extending

accessto remote team membersand
customers. DevTrackWeb enables
remote users to submit andforward
issues, view detailed issue history,
and produce customisable reports.

Using OWL (Open Workflow
and Lifecycle)modelling, DevTrack
allows the definition of flexible
workflow processes for tackling
software defects. Issue lifecycle
tracking can be done from creation
through to QA. In terms of data
access, there is ODBC support for
industry-leading databases, includ‑

Intercepting the incidence of bugs
ElsinoreTechnologies’ Visual Intercept Studio, is aMicrosoftVisu‑
al Studio add-in of i ts Visual Intercept product. I t 's a project-ori‑
ented incident management (or bug tracking) system that can be
usedwith all the Visual Studio tools that support plug-ins:VB,VC++
andVJ++ ( a l l up to version 6.0).Version 1.0of InterDev is current ly
in place, with support for 6.0 imminent.

Visual InterceptStudio providesa floating toolbar inVisual Stu ‑
dio,which providesbasic incident managementfunctionality. Users
can log new incidents, check on incidents of interest, receive noti‑
fications, associate contact information with identified bugs, and
launch the fullVisual Intercept Manager.

Visual Intercept 1.1itself is integrated wi th Microsoft Visual
SourceSafe.You can import aVSS project hierarchy stra ight in to
Visual Intercept,and associate particular bugswith particular files
and versions in the source code control.

In terms of security, Visual Intercept has a role-based security
system, which lets y o u set various levelsof control o n a per-project,
per-user basis. It uses an open backend database for greater user
choice: Access, SQL Server, Oracle, Sybase, and FoxPro are s u p ‑
ported.The Crystal Reports Engine is used for generating pre-built
reports on incident data.

Fora limited period,Visual Intercept Studio is included in Visu‑
a lIntercept 1.1,o f which a trial copy can b ed o w n l o a d e d .Youmust
have the Visual Intercept Manager (v1.1 or higher) installed to use
the Studio add-in.The l i s t price of Visual Intercept Studio is $99.
wwww.elsitech.com/addin|vistudio.htm!
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ing Microsoft SQL Server, Sybase,
and Oracle

DevTrack3.0 can be purchased
from System Science, and TechEx‑
cel providesa fully functioning eval‑
uation copy that can bedownloaded
from at http://www.devTrack.com|.

DevTrack 3.0 is the fourth com‑
mercial release of DevTrack, and
TechExcel is a Microsoft Solution
Provider that specialises in infor‑
mation technology consulting and
software development.
w www.techexcel.com

Cutting the
rope bridge
The Mathengine SDK is aimed at
gameand simulationsoftwaredevel‑
opers. Mathengine, pioneering
‘gamephysics’, is a framework for
endowing 3D objects with physical
attributes, allowing 3D simulations
to havenatural behaviour in real-time.

The company quotes the exam‑
pleof ashoot ‘em up game involving
pursuit overaropebridge.Ideally,the
bridgewould swaycorrectly from side
to side as weight is transferred.
Shouldtheropesbe cut,any pursuers
would realistically exit stage left.
Gamephysics, they claim, will help
increase realism and change our
experience of 3D simulations.

It replaces scripted scenarios
with real-time physical dynamics.
Programmed via anAPI, it has a set
of algorithms designed to handle
most situations in classical physics
that are likely to be encountered
when creating a virtual world.
w www.mathengine.com

N E W S

Simware’s Salvo Server 4.0 and
Salvo Impact 2.0 form an
application development and
deployment environment for
MicrosoftTransaction Service
(MTS) and COM enterprise
a p p l i c a t i o n s .The release features
Salvo COM object support
through a COM interface to
access Salvo business rules
w w w. s i m w a r e . c o m

Mabry Software has announced
that all of its ActiveX custom
controls and COM objects
support the new Euro currency
s y m b o l .Thecompany avows
complete Euro andY2K
compatibility and functionality
across i ts line of products.
www.mabry.com

Unicom is presenting a European
conference to discuss and debate
the commercial implications of
OpenSource Software (23
March, London). Richard
Stallman, founder of the GNU
project, Mark Cox, of theApache
Group, and Simon Muchmore, of
Intel, are among the speakers.
www.unicom.co.uk

IBM'sXML Parser for Java has
been updated to v1.1.9. This
version s u p p o r t sW3C Proposed
Recommendationsfor
Namespaces in XML, there's
better documentation, and bug
fixes since version 1.1.4. See the
IBM XML website for numerous
XML-related offerings: standard
specifications,tools,and samples.
www.software.ibm|xmllindex.htm!

W3C has released version 2.0.0 of
Jigsaw, its Java web server,
which is anOpen Source project.
It sees HTTP 1.1compliance, and
there's a Servlet API providing a
mechanism for invoking Java
programs on servers.
www.w3.org/Jigsaw

at
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Stingray's ObjectiveToolkit/X
2.0, the ActiveX version of
ObjectiveToolkit, delivers GUI
features to VB 6.0 users,
including the ability to dock or
float forms. New UI features
include a ShortcutBar, a
navigational tool that organises
groups of icons into a collection
of sliding groups. It costs £295 per
developer.
www.stingray.coml/otx

Version 3.50 of the Opera browser
sees the implementation of CSS1
support, Transport Layer Security,
and Java support via a plug-in
from Sun. File Upload, an Offline
Browser Mode, Name
Completion, and aTurbo Mode
add to the feature set. There is
new functionality for the
Download window, and there are
user-defined toolbar icons. It
coincides with the launch of a
web-based email service,
OperaMail.
www.operasoftware.com

The CT Media Resource
Development Kit (RDK) is anew
SDK for Dialogic’s CT Media
telephony server software.
Dialogic claim CT Media is the
industry's only CT development
platform for developing CT
servers that can support multiple
applications from different
vendors. Prices will be announced
on its full release.
www.dialogic.com

The wizards of demonstration
DemoShield 5.42 is the multimedia
authoring tool from InstallShield. It
enables the creation of software
demonstrations, including help tu‑
torials, pre-sales demos, and CD
browsers. This latest version pro‑
vides a point-and-click design envi‑
ronment with pre-formatted multi‑
media templates. DemoShield can
be used to create demonstrations
for distribution on CD-ROM, flop‑
pies, or live playback onthe Internet.

A set of quick-start wizards al‑
lows users to incorporate pre-for‑
matted backgrounds, graphics,
navigation, and sound effects. The
enhanced DemoWizard establish‑
es the demonstration’s structure
by offering templates with differ‑
ent graphical themes (including

communications, corporate, inter‑
national, and cartoon).

Other functionality includes
on-the-fly-edit ing, with the user
word processing within the design
view for a fast approach to text and
layout editing. There is a property
find-and-replace feature, which
can change globally, in a single
step, the attributes of various
demo objects throughout a scene
or the entire demo. And there are
four other wizards: an Internet
Save Wizard to prepare demos for
v iewing live on the Web or as a
stand-alone effort; an Automation
Wizard to create and coordinate
simulations and text; a QuickOb‑
ject Wizard to automate the imple‑
mentation of sound, video, but‑

tons, and animations; and finally,
Build Act ion Wizard, which adds
interactivity and navigational fea‑
tures to demos, without scripting.

DemoShield 5.4 has a suggest‑
ed list price of $495, and it can be
ordered from the InstallShield
website. Version 5.42 represents a
maintenance release. It is avail‑
able for download.
w www.installshield.com

Classic and HTML ‐ RoboHELP Office 7.0
RoboHELP Office 7.0 includes
RoboHELP Classic, RoboHELP
H T M L Edit ion, and 12 other
He lp tools. The Help author ing
suite f rom Blue S k y Sof tware
automates the creation of a l l
H T M L Help features and allows
the impor t of ex is t ing WinHelp
projects.

N e w features in ROboHELP
Classic 7.0 (for the o ld WinHelp
fo rma t ) inc lude a Smar t Index
Generator, a Macro Assistant, a

Browse Sequence Builder, c u s ‑
tomisable project templates, an
enhanced Image Workshop,
docking Component Gallery and
Explorertool palettes, improved
cross-platform WebHelp (an
HTMLand Java-based solution),
and a new Diagnostic report.

N e w t o the R o b o H E L P
H T M L Edit ion is t h e a b i l i t y to
generate pr in ted documenta‑
t i o n d i rec t l y f r o m unde r l y i ng
HTML files, the automated cre‑

Perl Resource Kit for Win32
An update of the O'Reilly &Asso‑
ciates Perl Resource Kit (Win32
Edition) i sa v a i l a b l e .This first up ‑
date, Service Pack 1, c a n be
downloaded from http://www.Ac‑
tiveState.com|prk. |t means that all
the enhancements made to Perl
since the Kit was originally re‑
leased are now available to Win32

Books received this month

Perl users. Info about the kit can
be found at the URL http:/ /soft‑
ware.oreilly.com|.

There are two important u p ‑
dates. First, the core of the update
is based on the latest version of
Perl (5.005_02, which is non-beta).
This brings the Win32 Edition upto
date with Active Perl 509, plus the

a t i o n of expanding text and
drop -down text, mu l t i - t op i c
property ed i t i ng , f ou r n e w r e ‑
por ts a n d improved fi l e m a n ‑
agement.The Smart Index gen‑
erator and enhanced WebHelp
also appear for this Edition.

The international version of
RoboHELP Office 7.0 is n o w
available at a l ist pr ice of $938.

It supports 10 international
language versions of MS Word.
w www.blue-sky.com

Win32-OLE module, version 1005.
Second, instal l ing the update
gives the latest versions of Perl:
Perl for I S A P I , ActiveState Perl
Debugger, PerlCOM, PerlCtrl, and
Perl2exe.

Service Pack 1 also contains a
number of bug fixes.
w www.ActiveState.com|prk

Publisher Title Author I S B N RRP
Wrox Press ADSI ASP Steven Hahn 1-861001-69-x £27.49
John Wiley & Sons Computer Security Dieter Gollmann 0-471-97844-2 £22.50
O'Reilly Java Serviet Programming Jason Hunter & William Crawford 1-56592-391-x £24.50
Wrox Press JavaScript Objects Alexander Nakhimovsky &Tom Myers 1-861001-89-4 £36.99
O'Reilly MCSE: The Electives in a Nutshell Michael Moncur 1-56592-482-7 £14.95
AP Professional Tcl/Tk for Real Programmers Clif Flynt 0-12-261205-1 £34.95
Wrox Press XML Applications Frank Boumhrey, Olivia Direnzo, et al 1-861001-52-5 £45.99
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Visualize your business”

THERE'S A BIG
DIFFERENCE BETWEEN
A MODEL a n p

DIAGRAM.

I N T R O D U C I N G V I S I O E N T E R P R I S E

Visio® Enterprise 5.0 is the new, robust modelling tool for software and database
the same i n t u i t i v e interface asVisio Professional 5.0, it delivers the deep-level features
database d e s i g n e r s need from a modelling tool
Design and r e - e n g i n e e r databases from leading enterprise vendors. With a few c l i c k s y o

and ed i t DDL scripts. Need to m a k e changes? Visio Enterprise makes it easy to keep models and databases in
u n i q u e 3-way c o m p a r i s o n . Working with some else's code? Reverse e n g i n e e r Microsoft's Visual C++ and Visu

UML models or create a UML model from scratch for storage and retrieval from Microsoft Repository 2.0. And
products this includes Visual Basic for Applications

OR, WHEN A DIAGRAM IS ALL YOU NEED

Visio Professional 5.0 is the perfect solution for quickly a n d easily creating the diagrams that c o m m u n i

key design elements of any database or software development project. With a s imp l e d r a g a n d drop , you can

be assembling ent i ty relationship diagrams. Or apply wizards to reverse eng i nee r an ODBC-compliant c

P l a nn i n ga software development project? Quickly create UML 1.1 sta t i c structure d i a g r ams to
Microsoft Repository. And thanks to unparalleled Microsoft Office compatibility, this award-winning too l for IT d i a g r

documentation makes it easy top embed your designs in p r e s e n t a t i o n s and reports.

Place your order t o d a y and see

Basic’ Just call0 8 0 0 834859, reference 5203ad reelBa =Microsoft soured y V E S or check us o u tor
VisualBasic | r a l www.visio.com/processor



| MAYHEM

0":of the things that I value
about myj o b is that, alongside

the often very technical contracts
I get, there are some very basic
ones. These basic ones are
important because it’s soeasy to
forget, when wr i t i ng drivers and
building hardware, that there is
a.user waiting at the end of the
development process. A user who
is interested in gettinga job done
and who is not at al l interested in
the engineering in the box.

One such is a sweet old lady
who works for, among others, a
Christian mission in the East
End of London. She relies on
her box to handle accounts,
publications, and grant
applications. It’s her office, and
she’s proud of i t . She treats it as
she does her realestate;
keeping it tidy, learning how to
operate i t , and so on. She looks.
after it aswell asshe’s able, and
looks to me for the stuff she
can’t handle. Because it’s so
important to her, she bought a
fully-built system from Time
(because it is ab ig company
wi th a good rep) and paid loads
of extra money for its extended
warranty. Zero headaches is
what she was buying, and she
didn’t mind paying extra for i t .

Zero headaches was not
what she got, however. When
the machine broke down (wi th
a damaged file in the iosubsys
directory ‐ sound famil iar?) she
called me. I tried to fix the
hardware problem, and it
wouldn’t fix. I tried to reload
Windows, but the master CD
was corrupt. Wecalled in the
warranty. For a whole week she
tried to call the support line,
and nobody answered. She tried
faxing, and the fax machine j u s t
rang. Eventually, she got
through to the hardware l ine,
who said it was a software
problem, and sympathised that
the software l ine was over‑
subscribed, but complained
that it wasn’t their problem.

Eventually a call to head
office got the promise of a
repair. They’d be round to pick
up the machine the following
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Monday - not Monday, said
Sweet Old Lady, that’s my
father’s funeral. Wednesday
was agreed. The van showed up
in the middle of the funeral,
and was sent away. It didn’t
show up on Wednesday, but d i d
on Thursday. A week later, the
machine came back, w i th the
hard disk wiped. Apar t from
the masses of files she was
using (‘You should have backed
them up,’ said Time. ‘How,’
asked SOL, ‘when the computer
won't start?’) she had also lost
a l l the bundled applications and
operating system, and couldn’t
reload because the master CD
was st i l l kaput.

Thesituation has n o w been
passed to Trading Standards,
who sadly shook their heads.
Computers are notoriously
unreliable, and computer
companies simply can’t afford
to honour their after-sales
commitments. Even when
customers pay extra
(sometimes, as in the case of my
SOL, lots extra) the benefit is
pretty worthless.

Techies don’t mind
computers going wrong, in fact
most secretly welcome the
challenge. B i g companies don’t
mind the computers being
difficult, because they can
employ people to get dozens of
nearly identical computersjust
r i g h t for them. But the techies
market was mined out ten years
ago, and the business market is
vir tual ly saturated n o w aswell.
The next b i g market (and it w i l l
be enormous) w i l l be home use.

Home users want games that
work with a quiet confidence.
They want harddisks that don’t
become cluttered with registry
data and screens that don’t
become cluttered with icons.
They want something that
works most of the time, even as
the demands placed upon it
change. Present computers force
users to l i f t the bonnet, so they
are encouraged to mess about in
a way that is inconceivable
when translated to cars or hi-fi.
Bu t , users demand that

Home alone
Would y o u p a y fu l l pr ice for acomputer t h a t

was sold ‘as seen’? Probably, y o u already

have done. Jules invest igates home

computers don’t keep going
wrong, and when they do go
wrong that they can be mended
(rather than made worse, as
Time did to SOL’s machine), and
if they don’t get that, they won’t
buy any more computers.
They'l l buy videodisk players
and Internet set-top boxes and
games consoles and central
heating controllers, and though
these things might have
computers on the inside they' l l
have neither disk drive nor
keyboardon the outside.

If home users don’t buy
computers, that’s serious. This
hugemarket is the only
untappedvein for cheap
hardware, and without it the
present pared-to-the-bone prices
can’t l a s t‐either box prices wi l l
rise,or all sales wil l become
high-volume or bargain
basement. It’s also the only outlet
left for niche or experimental
software, because when al l
development is either embedded
controllers or Enterpriseword‑
processors,copying a floppy disk
and a manualwil l not beenough
to distribute software ‐ you'l l
needto duplicate the hardware to
run it on aswell.

Business, too, w i l l suffer. If
small-scale home machines
can’tbekept runn ingat realistic
cost, then what hope hasa large
network? Businesses are
natural ly very conservative,
particularly when it comes to
the data that keeps their
operations alive. We’re seeing
now the (purported)growth in
popularity of the thin client (a

computers.

step back in time twenty years,
to the days of dumb terminals
and mainframes) precisely
because thin clients protect
networks from the worst of the
maliceand incompetence of
their users. It’s only a small step
for companies to declare a
moratorium on software
upgrades unt i l such upgrades
have been proved on other sites
n o t to damage data, not to
confuse operators, not to crash
during installation, and to
deliver a genuine benefit
commensurate wi th the risks
and costs. In such an
environment, how wi l l software
ever be proved?

Ult imately, the problem
revolves around the fact that
the increasing sophistication is
being driven by Windows in its
various incarnations, and
Microsoft doesn’t ca r r y the can
(directly) for the problems this
causes. It is the suppliers who
must evolve solutions to enable
them to manage the
complexities on behalf of their
customers, and the suppliers
are doing no such thing. If
they’re not careful, they’ l l have
no customers left to supply, and
if even brand-new computers
are routinely sold
unwarrantied, prices w i l l erode
to the point where even b i g
suppliers can’t make a l i v ing . @

If y o u r computer has broken
down, y o u canphoneJules on
01707 662698 for help. If it hasn’t,
you can email h im at
mayhem@jules.cix.co.uk.
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Reapingthe
henefitsofC++
Dear Sir,
Neil Hewitt complains that C++
has now become too
complicated (Technobabble,
November 1998). As aC++
programmer, I have some
sympathy with this view,
although I ’msure that a careful
studyof its design criteria and
objectives would probably
demonstrate that nearly all its
current features have sound
reasons for their inclusion.
That is , there wi l l becertain
kinds of problem for which the
new features are well adapted.

However, havingrecently had
to dosome maintenance work on
a pure C program, I think using
even a very restrictedsubset of
the current C++, perhapsjust
classes without inheritanceand
with just some basic standard
library features for strings and
collections, is far preferable to
using C.

Although C++ is complex, I
believe that once one has
acquired a certain levelof
competence one is unlikely to
want to return to C and is in
fact likely to find the latter
quite unpleasant. Moreover, it
is not necessary to master the
entirety of C++ in order to reap
its benefits.
Kevin McFarlane
kevin@atech.globalnet.co.uk

Missing link
Dear Sir,
In your SoapFlake (Exploding
the PCas weknow it , EXE,
January 1999), you consider
‘cheap wireless l inks with
sufficient bandwidth’ the main,
if not the only, ‘missing
technology’ for ‘the PCand all
its incarnations [to] move from
the foreground to the
background’. There are many
other obstacles to such a great
goal. First and foremost
software reliability. How do you
reset an embedded computer
when you donot have a
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keyboard? Memory leaks and
other trivia of desktop software
have to be completely
eradicated. And one of the
advantages of wireless
appliances is for them to be
mobile but there again battery
technology needs to improve
seriously. I think one year is a
bi t too soon for all that you
suggest to occur, and I notice
that with this ‘explosion’ the
‘thinness’ of clients is not a par t
of the scenario.
SteveMegson
email addresssupplied

The problem of re l i ab i l i t y i s
an impor tan t one, I d idn’ t
cover it much because I think
it w i l l be easier to solve
when appliances start to
appear that are focused on
doing one, or jus t a few, tasks
well instead of looking f o r
universal i ty. B a t t e r y
technology is improv ing.
Anyway I ’ve given myse l f a
f u l l year. . . DavidM e r y

Resolutions
Dear Sir,
I was interested to read your
New Year predictions in the
January issue. New Year is also
a time for making resoltuions.
As far ascomputing is
concerned, I believe we would
all benefit from adhering to the
following:
@ Never install something on

my PCunless the reason is
good enough to justify at
least one day of inactivity on
said computer (should
installation foul up).

We w e l c o m e s h o r t l e t t e r s on a n y s u b j e c t re levan t

t o s o f t w a r e d e v e l o p m e n t . P lease w r i t e t o :

T h e Ed i to r, E X E M a g a z i n e ,

S t .Gi les H o u s e , 5 0 P o l a n d S t r e e t , L o n d o n W I V 4 A X ,

or e m a i l edi tor ia l@exe.co.uk

@ Never (ever) install any
software (demo/games)from
any CDon the front of any
magazine.

@ Keep my virus software up
to date (maybe you can see
where I’mcoming from).

@ Donot follow that l ink to
another curious site that
mayjust be interesting, but
is already a diversion from a
diversion from what I dialled
up the Internet for, over an
hourago!...
These area few to begetting

on with. I certainly intendto
keep them ~especially the last,

as my phone bi l l will bea
constant monthly reminder.
Robert Shelton
Rob@alt2600.freeserve.co.uk

Well, as this magazine has
n o t ( s o f a r ) provided cover‑
CDs, I w i l l no t take issue
w i t h you . (I wonder if I can
guess the p a r t i c u l a r t i t l e
involved.) However, the
installation one is surely a
b i t harsh. What is the
bleeding edge of technology ‑
the v e r y latest beta releases,
et al - without some
‘bleeding’? - Ed

Have you already filled in and sent back the Salary Survey ques‑
tionnaire? If not, why not do it now? You can find it bound in the
January issue between pages 52and 53and as a loose insert in
this issue. The more completed questionnaires we receive, the
better the picture we'll be able to depict and the more benefit
you'll get from it.We took on board the comments you made on
last year’s survey and cater better for contractors. Also, this
year as an added incentive, for each questionnaire we receive
we'll give one pound to a charity of your choice: either the
Bletchley Park Trust (www.cranfield.ac.uk/ccc/bpark) or the
Disaster Emergency Committee HurricaneAppeal
(www.oneworld.org/ oxfam/atwork/emerg/mitchdec.htm).

Bletchley Park used to be ‘Britain's best kept secret’. This is
where, during the second word war, German codes were decrypt‑
ed. It is now open to the public and is creating amuseum of
computing. One of its activities has been the rebuild of
Colossus, (one of) the world's first computers.

The DEC is analliance of UKaid agencies that provide food, clean
drinking water, shelter, and medicines to the people of Central
America asa relief to the disaster caused by Hurricane Mitch.

Don't delay and remember to tick which charity you prefer us to
donate to.
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What Good Is AnObject Too!
Without AnObject Database?

Attracting and retaining customers requires applications
that are not only entertaining and informative, but also
easy to use.

Just think how much more powerful your object tool
would be with an object database like Jasmine™. .
With Jasmine’s pure, object-oriented architecture,
objects defined in your application tool (C++,
Java, and others) are the same as the objects
managed by Jasmine.

You can use native language bindings, rather than learning
and coding new non-object-based data access protocols such as
JDBC. And Jasmine supports large amounts of complex data so
you can deliver true, next-generation applications.

With Jasmine, objects never have to beconverted to relational
formats, so they run much faster. And there's no need to choose

DO Sci
iSSOCIATES

Software superior by design.

HARMONY*

Jasmine Works With
Your FavoriteTool
Sun:
Java Studio
Java WorkShop

©Microsoft:
Visual InterDev
Visual C++
FrontPage
Visual J++
VisualBasic
Visual Studio

©Symantec Visual Café
¢ Inprise JBuilder
¢ Bluestone Software
¢ Centura

SilverStream
¢ SuperNova
©Dataviews Corporation
©Trellix

between object models‐Jasmine supports
both COM and Java. It even lets you use
different tools at the same time. Jasmine’s
object infrastructure also integrates
external data and applications, making
them accessible from any application
development tool.

That includes the object tool you're
using right now. Socall 01753 679679 orvisit
www.cai.com/ads/jasmine/dev for your FREE, full-function
Jasmine Developer Edition CD. And turn your object tool into an
instant advantage.

Jasmine
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Ex Allman is the author of sendmai1, the mai l transfer agent that
75-80% of systems on the Internet useto relayand deliver email.

Lastyear, hesurprised many people by start inga newventure: Send‑
mail Inc,a company that sells andsupports the mail system.

I talked to himat the LISA (LargeInstallationSystemsAdminis‑
t ra t ion) conference in Boston in early December 1998. Allman had
hada busy conference: he’dgiven the keynote talk, taught some tuto‑
rials, and participated in a panel session on mail systems.

| think that when I talked to you last, in 1995, you were just leaving
academia for a startup.
That company turned out to be a badmatch for me, partly becauseof
the commute from Berkeley to Silicon Valley and partly because the
job didn’t properly fit my personality. I learnta lot though. I began to
understandwhat has to happenat a startup. I left and becamea con‑
sultant for ashort period.

For some time I had been trying to figureout a way where I could
makesendmail self-sustaining. I'dbeensupportingsendmail f o r along
time with no pay. It was takingmoreandmore time, andI hadgottento
thepointwhereI couldn’t advancesendmai1because,evenwith thehelp
of other volunteers, I was busy supporting the installedbase.

My dreamwas to create the ‘SendmailConsortium’,and I registered
sendmail.org to support it. The idea was to get perhaps five or so com‑
panies together and they would kick in somemodest amount of money,
like$50,000ayear. Soundsa lot,but for largecompanies likeSunor IBM,
it’sone third of an engineer when you includeall the costs.
Of course, since allthese largecompanies are using sendmail , they

wouldallbedelighted to beableto haveinput intotheprogramandmake
surethatnewversionscameout,at what wasa very trivialcost for them.

Well, I suggested this notion to the companies, and was turned
down by themall, with only oneexception whosaid ‘fine that sounds
great’. Everyoneelse said: ‘No,why should we do that, you are going
to give it to us anyway. We'll get the same th ing for free that we wi l l
get for the money’ or ‘Sure, but wewant to own it when it’s done, it’s
got to beour intellectualproperty’. This was unacceptable.

I was feeling pret ty discouraged andmet up with Greg Olson, an
old friend of mine. I first met Gregsome 16or 17years ago when he
worked for me. He was a very good engineer, but I was not a particu‑
larly good manager at that time. I decided to fire myself. I said: ‘ I am
not doing a good job, we need to find someone who can. I want to go
back to beingan engineer.’

To my utter chagrin, they promotedGreg to bemy manager. Nor‑
mally, promoting somebody to manage their old boss is a recipe for
disaster. However,hehandled it very well andwegot alongfamously.
Hewas muchbetter at managingupward in the companythan I had
ever been.Healso felt that I was the stronger technical person,sohe
let me do the technical management, which I was good at. We hada
very very goodworking relationship.

As I said, he was very good at managing ‘upward’ and it wasn’t
long before he was promoted again and was no longer my boss.
Although we saw each other o f f and on, I lost track of him. It turns
out that in the interveningyears, he hadbeenVPof Engineering,VP
of Services, VP of Support,VP of Sales, VPof Marketing,VP of Busi‑
ness Development... but he hadnever been a CEO (Chief Executive
Officer, ManagingDirector in UK terms).

So, I ran into Greg, andat that point he hadquit his job. Ironically,
the startup hehad left was in the building next door to the one I had been
working in. I hadheardhe hadmovedfrom Berkeley to Silicon Valley,
b u tI hadno ideahewas w o r k i n gin thebuildingnextd o o rto me.At that
point hewasdoingconsultingonmarketingandbusinessdevelopment.
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He said: ‘Well I do company finance and setup for a living, let me look
into things for you. I ' l ldo it for free because you are anold friend.”

Gregwent o f fanddid some market research.Whenhecame back
he said: ‘Didyou know that you are sitt ingon a goldmine? Everybody
wants a supported version of this product. EverybodyI talked to is
usingsendmai1,and they loveit.They don’t want tomovetoanything
else becausethey say that sendmail is incredibly reliableand robust.
They are really very happy w i th i t , wi th the exception that it’s hard
to configure and that there is no official support’.

I t ’s interest ing tha t the flak y o u go t after the InternetWorm didn't
figure in this. | know you've donea lo t of work since then, and I
would have expected the halo effect to have persisted.
The Worm wasa long time ago, and it’s true that there stil l are peo‑
ple that think that sendma i l has a bugevery month.Well, I urge you
to lookat theCERT logsyourself, it’s beenyearssinceCERTpublished
its last advisory on sendma i l .

You and Greg Olson had established that there was a poss ib le
market...
Hecame andsaid, ‘this is spectacular and really unusual’.Hestarted
to do some other research and found that the market share was
between 75% and 80%. He suggested that I could set up a real com‑
pany,and sti l lgiveaway the sourcecode: I hadmade it clear thatmain‑
taining free source distributions wasa requirement. And finally, he
wanted to be involved.

Oneof themistakesthat people likememake is to say ‘I’vegot this
great product, I want to start a company, and of course, I should be
CEO’. Well, I a mnot a CEO.

Frankly,I could not imaginea betterCEO thanGregOlson. I don’t
know how people start companies, go out shopping for aCEO, and
pick somebody they haven'tmetbefore.Trust is really what it’sabout.
I trust Gregand I was able to handover the keys to the company with
a strong confidence that hewasn’t going to stab me in the back.

And you've had t ime to make more releases...
Yes, version8.9first cameout in OpenSource,and is just nowcoming
out in the commercial version. The intent is to keep releasescoming.
The only question is how longshould there bebetween the releases.
Weare not surewhat the answer to that is yet.

You are using the Open Source version as a bug testing release?
Certainly, bug testing is one portion of i t , but this is only one factor
in the equation.Havinglotsof peoplewi th lotsof different needslook‑
i ngat the code works in our favour ‐ they examine, they hack, and
they contributenew features andnewalgorithms.This is good for us,
and good for the Net. Also, from a brashly commercial perspective,
sel l ing people a new version of something they are already runn ing
is easier than selling them on a whole newproduct.

You are us ing a different mode l f rom Aladdin Enterpr ises w i t h
ghostscript. Aladdin places i ts code into Open Source after some
t ime has elapsed. If y o u real ly want the latest new features, which
some companies do,then y o u can pay and get the releasenow.Oth‑
erwise you can wa i t and get it after a yea r or so .
Yes, we are doing the reverse. However, we may follow the Aladdin
model f o r some of o u r products. For example, we’ve developed a
graphic user interfacethat’s usedto configure sendmai1.Wearesell‑
i ng that. It’s not part of our Open Source release. But it is not out of
the question that the GUI wil l be releasedas Open Source at some
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It made the papers and gained
¢ Open Sourcea lot of
_ legitimacy. However, Netscape
3 just offloaded one part of its

business that was not earning much money.

point in the future. I a mnot saying that this is definitely going to hap‑
pen, I don’t know, but my guess is that there’s a good chance of that.

On the other hand, there are features that we want to put in that
absolutely have to comeout in the OpenSourceversion. For example,
take a new feature of SMTP - SMTP authentication. It does no good
to haveSMTPauthenticationavailable to a smallnumber of sites; we
want it to beavailable to themaximumnumberof people at the same
time. To be as useful as possible, we want to spread it as far as possi‑
ble, and it w i l l go into the Open Source.

Do you havea feel ing that people upgrade sendmail on thei r
machines? Microsoft makesa l iv ing because on the whole people
don't upgrade operating systems,mostpeople livew i thwhat's on their
box and don't change it . Do you think that people change sendmail?
Certainly. At my tutorial this week, there were 240 people or so, and
oneof the questions I always ask is: ‘Whatversionof sendma i l areyou
running?” And when I asked how many people were running the ven‑
dor-supplied version of sendmai l ,maybetwenty peopleput their hands
up.The rest hadall downloaded the Open Source andcompiled it.

When you started Sendmai l Inc, there w e r e some people in t he
press, and other places, that took some swipes at you fo r do ing so.
One of the concerns is that we are doing a ‘technology grab’, tak ing
Open Source and sealing it up. There are many examples of that hap‑
pening.Theonly way that I a mgoing to convince the community that
1amnot going to steal the source, is to build a history of not doing i t .

Who owns sendmail now?The company or you? The company.

Well, there might be a fear that when you sel l the company, whoever
then runs the c ompan y wil l close the source.
I don’t believethat ‘Sendmail, the company’ is l i ke ly to beviablewith‑
out Er ic Allman. The company is certainly a startup, w i th serious
investors,but it’s acompany where I holda very unusualposition. It’s
an unusual company in many ways. Very few companies start out
ho l d i ng an 80% market share for i ts product. Ve ry few companies
start out wi th the k ind of reputation that sendmail enjoys. Very few
companies start out wi th a fu l ly debugged andwork ing product,most
start wi th an idea and there’s lots of R&D to be done.

The other issue is ‘what’s going to keep somebody else from doing
exactly the same thing?’ ‐ tak ing the Open Source from me and sell‑
ing/supporting sendmai l . The answer is ‘they don’t have Er ic All‑
man’.Everybody knows that I am sendma i l .Maybethis is bad,maybe
there’s a cult of personality, and to certain extent there is, it ’s actu‑
al ly rather embarrassing to find myself a ‘superstar’.Right now, that
cult of personality is very good for the company.

Well, that’s what’s held Linux together.
Absolutely. One of the things I said in my keynote was that, in my
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view, al l the really successfulOpen Source products have an individ‑
ua l or a small core of people that act as the arbiters of good taste.
Linus is the obvious person for Linux.

With BSD, it used to beB i l l Joy. Apache has the rather small core
team. Perlhas Lar ryWall, and to a certainextent,Tom Christiansen.

Perl's an interest ing case . On the surface, they seem happy to put
out new releases so that old code is broken.You seem to be always
worried about backward compatibil i ty.
Well, Iamdefinitely worried about compatibil ity and to befair, L a r r y
is too. I ’m going to be controversial here. I never thought that Perl 4
was a good language, it grew likemushrooms in the night. Perl 5was
a much better language, but L a r r y wasn’t wi l l ing to go the final step
and completely destroy backward compatibil ity for the sake of mak‑
i n g an even better language. He did make a reasonable attempt to
make most (not all, but most) Perl 4 programs r u nusing Perl5.

There’s a load of noise being made about Open Source. It seems to
be thought of as anti-Microsoft in some ways.
It’s popular to hate Microsoft ‐ it gives you a lot of reasons to hate it
‐and I don’t think there’s any doubt that this feelinghas fuelledOpen
Source. However, if Microsoftwassuddenlyto pu ta l l i tsproducts into
OpenSource, peoplewould st i l l hateMicrosoft.However, if Microsoft
was wa rm andcuddly, but st i l lhadclosed source,Open Sourcewould
stil l be an issue,but probably no t sopopular.

| suppose tha t an icon of Open Source is the release of Mozil la by
Netscape.
Oneof the things that I said in my keynotewas that I doubt Netscape’s
l ong term commitment to Open Source. I am really amazed that I
haven’t had someone come up to me at this conference and say ‘how
dare you, the release of Mozilla was one of the great Open Source
events’.Well, Isuppose that it was, in the sense that it madethe papers
and gained Open Sourcea lot of legi t imacy. However, Netscape just
offloadedone part of i ts business that was not earningmuchmoney.
It hasn’t opened up its servers, for instance.

|wonder howmuch input Netscapehashad f rom releasingthe source.
I suppose that they have got some things. For example, Netscapewas
never able to do strong encryption, and it appeared from Australia
wi th in some small number of hours of the Netscape release. It’s an
interesting question how muchcommuni ty feedback is actually pre‑
sent in the latest release of the Netscape browser.

Well I suppose that Netscapewas ina cleft stick, i t was going along
fine until Microsoft decided to challenge it . Do you think that you
are in a similar position, wi th Microsoft Exchange, for example?
The obvious answer to that is ‘yes,of course’. Wehavea better oppor‑
t un i t y to co-exist w i th Microsoft’s operating systems than Netscape
did. Youcan r u n sendmai l on your Internetnodeand ‘back-end’ into
Exchange, but you can’t real ly back-end into your browser.

I wouldn’t be surprised if Microsoft would real ly l i ke to own this
space. However, it is a l i t t le busy r igh t now, andfor a while, it is going
to treada litt le carefully. B u t this issue is definitely a concern. It’s
hard to predict the future. I ’mno t noted for doing that too well.

Where is mail going? What are the newest trends?
The email standards are very clearly going towards MIME. Netscape
and others are trying to encourage people to go towards the HTML
MIME type as the main interchange standard. At the moment, ma i l
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The kind of application where
the measure of success is that
nobody knows that you are

ia there, which is auseful metric
of how good server software is.

messages arebeingsent wi thbothHTMLandplain text, so if you open
the mai l it wi l l adapt to your system.

Business likes usingHTML, because they can find out when you
read the mai l since their web server can be h i t when you p u l l a
graphic. Also, they can tailor their mailmessagesothat you seewhat
they want you to seewhen you readthe mail, rather than defining its
contents when they send it.

The only change that was necessary for sendmai1 to handleMIME
was to support eight-bit attachments. MIMEworks by sendinga spe‑
cial header in the mailmessage, and sendmai l doesn’t need to inter‑
pret the message, it’s an issue of how the mai l is displayed. Since
sendmai l doesn’t dodisplay,MIMEcanjust pass through. I think that
there wil l be pressure to move toward richer formats.

One of the things that you get fromLotusNotesandExchange,but
not in any interoperable way, is Calendar Management. This is Uni‑
fied Messaging; there wil l be some work done on standardising this
area. I think that IETF(InternetEngineeringTask Force)hasa work‑
i nggroup on this area.

What's authenticated SMTP going to give us?
AuthenticatedSMTP providesa way of identifyingamachine that is
sendingmail, essentially identifying each endpoint for the duration
of the SMTP interchange. For example, when you are relaying mail
you want to know who it is you are really relaying for. If you have
someone who is on the road,and they call in from someunknown IP
address, then you know that it really is them sending mail, because
you have some cryptographic identification of the machine that is
sending the mail.

Relaying is the biggest problemwi th SPAM. Will authenticated
SMTP help?
SPAM is with us to stay, as inevitable asjunk postal mail or falling
leaves. I don’t think that authenticated relays will stop SPAM. It wi l l
just get it down to manageable levels.

I don’t object to using the Net for commercial purposes, and to a
certain extent that’s going to include ‘marketing’ that some people
wi l l think of as SPAM. I don’t want to see people stop us ing the Net
for marketing, but I ’dlike to seea reductionof the unwantedmail, so
that it’s targeted. After all,when I receivea cataloguefromsomeplace
that sells computer stuff or tools, technically that’s unsolicitedmail,
but I collect interesting tools and it’s neat to look through the latest
techno-tool catalogue.

You are obviously developing new products with Sendmail Inc;
you've talkeda l i t t le about the configuration GUI...
The bigstep that’s in SendmailPro is the GUI. It also includesa lotof
documentation. One of the biggest wins on the package is the online
documentation. Insteadof havingto find the appropriateplace in the
1,000page sendmai l book (see Further reading), you can click on a
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button and the information is there. The online text is also at a dif‑
ferent level.Wehave three technical writers in the company, actually
we have as many writers as we have engineers. This addresses the
problemof ‘this is hardto understand’ thatmanypeopleperceivewith
sendma i l .
Weare selling technical support, sothat there is someoneyou can

call up and get answers, who wi l l hold your hand. And we are doing
support for companies that havemixedmail systems on site ( i t costs
more of course). We're getting lots of uptake; our problem is finding
consultants fast enough. Weare turn ing away business becausewe
don’t have the staff, and no company likes to do that.

| suppose that the people you are try ing to hire are hard to find...
And with unemployment in the industry hovering at approximately
zero percent, getting people is very difficult.

And do you plan to develop user agents as well?
No. User agents area totally different area and I don’t think that we
have the expertise. What we wil l probably do is team up with a com‑
pany that makesuseragentsanddevelopan integratedproduct.There
are some things that are hard to do, calendars for example, because
you haveto know that the useragent canhandle the data. I cansee us
teaming up with somebody in the future to do that.

What about message stores?
Wedo plan to work on message stores in the Sendmail Server prod‑
uct,which is someway down the line.Weknowhow to do servers,but
user agents require a different kind of mentality. A lot of the people
wehaveat Sendmail cameout of the databaseworld, and are not nec‑
essarily used to working on email, but they are used to working on
mission-critical server applications. The kind of application where
themeasureof success is that nobody knowsthat youare there,which
is ausefulmetric of how good server software is.

Our Sendmail NT product that we purchased from Metainfo is
s e n d m a i l , plus a message store, plus a POP server. I t replaces
MicrosoftMail.It’snot reallyhighperformance,becauseNT still isn’t
a high performanceplatform. However, it does the job.

To end ona personal note,where do you see yourself in five or ten
years?
(Laughs)Well,beinga Principal in a thr iv ingstartuptakesmoretime
than I hadexpected, so I suppose my first hope is to get back to cod‑
ing.Onepossibility is that I ' l lbeable to split offa ‘SkunkWorks’ from
Sendmail,andessentially go back to what I usedto do ~find interest‑
i ng problems, do a good hack, and give it away. But this time with
more resources.Of course, another possibility is that I ' l l go back to
the University,a place that I lovedearly. It seems to bemy pattern to
keep goingback, so who knows? rt
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Release4 sees further fine-tuning of the

core of BeOS. With performance

improvements, a change of compiler and

tools, bus manager device drivers, a n d a

n e w Media Ki t , Duncan Wilcox believes

The
unbearable

lightness

that it is unbeatable

for developers.

ince its first public appearance in late 1995, BeOS has periodically
been getting press at tent ion, often because of the partnerships

involved, sometimes because of technology and innovation. BeOS
Release 4, released last November, was introduced with a fanfare of
announcements wi th the intent of capturing mediaattention. And the
announcement of Intel investing in Be certainly achieved this.

We are used to seeing the ‘Wow factor’ and software-coolness
decline as new versions are released. This is often true for an
unnamed software giant, as code bloat and relatively tight deadlines
impose early, buggy releases. Luckily, R4 follows Be’s tradition of
semi-annual, incremental updates: the core of the OS is an optimised
and fine-tuned R3. Plus there are a few new or radical ly improved
system components. In other words, there is more to R4than press‑
oriented announcements. It is , without any doubt , the best BeOS
release to date.

Toolchain
The change with the most impact is the switch of compiler and tools.
The x86 version of BeOS Release4 uses the ECGS compiler - the GCC
variant developed by Cygnus, also used in some Linux distributions
~and related l ink ingand debugging tools.

Be documents a speed improvement of between 5% and 130%,with
anoverallapplication-performance improvement in the 50% area. In the
real world, the compiler-related speed differences are visible and con‑
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firm Be’s figures, as any computation-bound application easily shows.
The system, on the whole, feels noticeably faster and snappier but it is
hard to tell how much is due to the compiler and how much is due to the
changes in theapp_server, in the videodevice driverarchitecture,or gen‑
eral tune-ups across the system. Forexample,on the same hardware the
Chart application (a simple star-fly-by demo) jumps from 40frames per
second when compiled on R3to 70when compiled on R4.

The performance figures include the performance h i t related to
the use of relocatable code (see ELF versus PE for detai ls) , which
seems to beminor.The useof shared code makes BeOS more m e m o r y
efficient, offsetting memory exhaustion time.

Regarding debugging, a sore spot of R3, there’s good news. Be is
developing a native graphical debugger, BDB, currently only available
in beta but already funct ional , stable, and quite useful. While waiting
for features in the Be debugger, the text-only g d b can final ly be used.

On the down side, compiler differences have broken binary com‑
patibi l i ty: R3binaries don’t r u n on R4. This is bad news for users
upgrading from R3to R4 on Intel. However, al l medium/large devel‑
opers havecommitted to por t ing their applications to R4, welcoming
the performance increases.

Again, the above only applies to x86. While Be won’t admit i t ,
the PowerPC platform appears to be in maintenance mode (and it
on l y makes sense given the shr ink ing market share and the hos‑
t i l i t y of Apple).
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MediaK i t
The big news in R4 is - we should probably sayfinal ly, given BeOS’
‘Media OS’ moniker - a new Media Ki t . The redesignedMedia K i t
deals with audio, video, andany time-dependent media in amodular,
extensible way.

The fundamental classes allow developers to wire and manage a
graph of nodes. Eachnode processes a snippet of media - a few mil‑
liseconds of audio,a frame of video, andsoon. There area few stock
nodes for managing input and output of common file formats, and
moreshould come in the formof downloadable updates,but develop‑
ers can build their own nodes that wi l l extend the Media K i t for the
benefit of al l Media K i t user applications.

The media_server is a process, constantly running, that synchro‑
nisesmedia processingnodesagainst a single time source, timestamp‑
ingmedia fragments. The time source for media is usually the audio
card itself.

The standard format for audio data is single precision floating
point, for an audio qual i ty that respects the quality of the source.
ManymodernPCIaudiocardsare capableof processingfloating point
audio directly, a good match for the Media Kit.

Tradit ional ly there is a trade-off to be taken, in non-dedicated
equipment handlingmedia in real time,whichmakestime-dependent
media processing a delicate balance. As an example, let’s consider
what an audiocarddoesduringaudioplayback.An audiocard canbe
thought, in simple terms, as having two output data buffers. While
one buffer is being transferred through the digital to analogue con‑
verter (DAC) to the output, the other buffer has to be filled
by the software performing the playback. When the buffer
being played is empty the audio card switches buffers and
signals theevent through a hardware interrupt. The inter‑
rupt is caught by theaudiocarddriver that tells the software
to fi l l the empty buffer.

The responsetime to the hardware interrupt - interrupt
latency ‐ is not instantaneous, but it has to be shorter than
the time required by the sound card to play a buffer, other‑
wise the pauses in audio generation w i l l result in ugly
hissesandcrackles.

Using larger buffers solves the problem, but brings another one:
audio latency.The larger the buffers, the longer it wi l l take from the
application to thephysicalaudio. It can beunpleasant to play a game
where you shoot andhear the soundhalfa second later.

The only solution is to use buffers assmall asthe system inter‑
r up t latency allows. In ter rupt latency for ‘real time’ threads on
BeOS is at most one millisecond. This is a lot better than the other
commondesktopOSs,which often havea hard time guaranteeing5
ms. The Media K i t , while very powerful and flexible, owesa lot to
the foundation it lies upon. ( L i s t i ng 1 shows an extremely simple
example of audio file playback.)

Howfast is fast?
While it is hard to describe,mostpeople usingBeOSfor the first time
feel the system to bevery responsiveand ‘fast’. Since the hardware is
the same, it must bethe software that makes the difference.

The architecture of the system, and of the programming k i ts ,
requires andencourages the useof multiple threads. However, para‑
llelism is nothingwithout fine-grained locking, or exclusive use of a
resourceonly when really necessary.

As an example, consider a window that displays a runn ing ani‑
mation.The window, likeevery BeOSwindow, is a thread runn inga
message loop,wi th a corresponding thread in the application server
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i f ( e n t r y . I n i t C h e c k ( ) = = B_OK)
{

i f ( e n t r y . G e t R e f ( & r e f ) = = B_OK)
{

sound = new B S o u n d ( & r e f );
i f ( s o u n d - > I n i t C h e c k ( ) = = B_OK)
{

p l a y e r . S t a r t ( ) ;
p l a y e r . S e t V o l u m e ( 1 . 0 ) ;
i d = p l a y e r . S t a r t P l a y i n g(sound) ;
sound ->Re l easeRe f( ) ;
p l a y e r .Wai tForSound( i d ) ;

List ing 1- An extremely simple example of audio file playback.

( o rapp_server).While programming in amultithreadedenvironment
is always harder than in a single-threaded environment, the Applica‑
tion Kit makes it simple to spawnanother thread at adifferent prior‑
i t y that draws the animation.

This simple window will have three threads: one for the message
loop, guaranteeing that the window wi l l always be respon‑
sive; one for drawing the animation, guaranteeing that the
animationwil l always besmooth; andone in the app_server
for rendering the drawingcommands issued in the applica‑
t ion, which integrates the window with the rest of the user
interface. As an example of fine-grained locking, when the
userdrags the window title bar, the app_serverw i l l lock the
window only when actually movingal l the window pixels to
anew position.

The fine-grained paral lel ism throughout the system
and applications, coupled w i t h the fine-gra ined locking, real ly
makes a difference.

R4does introducea few new features that perform better in the
application/app_server client/server environment. First , any view

Figure 1 - I nthis screenshot a few changes to the BeOS look are vis‑
ible. TheWindows98-style t i t le bar is l i t t lemore than an Easter egg,
but the desktop background image and some touches hereandthere
improve the look over R3.
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PE versus ELF
BeOSRé4uses theELF(ExecutableandLinkingFormat)executablefor‑

mat, replacing thePE(PortableExecutable)executable format used in R3.
This switch is not the reason for the break in binary compatibility, in

fact different executable formats might,to someextent, betransformed
one into the other. However,different C++ compilers normally havedif‑
ferent and incompatible implementations of C++ features, like name
mangling,virtual method pointer table (vtable) layout,RTTI information
structure, exception handling,and so on.

In fact, because of support forWin32, Cygnus also supports PE ‑
although PEsupport tends to lag behind ELFsupport. But if the compiler
switch isn't related to the executable format switch, then why did Be
choose to switch over to ELF?

OnceBedecided it had to break binary compatibility it was logicalto
pick the better executable format, and there are a few areaswhere ELF
offers advantages over PE.
ELF hasaricher set of debugging informationembedded into the exe‑

cutable, which makes life easier for debuggers and, of course, users of
debuggers.

The table of exported symbols in anELFexecutable is directly usable
at link-time, allowing developers to link applications directly against
shared libraries instead of having to link them against the export
libraries. Asmall difference onthe outside that reflectsacleanerarchi‑
tecture inside.

Aside from the file format there's the question of loading conven‑
tions. There are two common ways of loading code: ‘pure code’ and
‘patched code’.With ‘pure code’ conventions, global symbols are ref‑
erenced by indirection through a special register, sometimes called a
table of contents register or base register.With ‘patched code’ con‑

with in a window can have a background bitmap instead of a solid
colour, by using the Bv i ew : : SetV i ewB i tmap method.The bitmap
is handled in theapp_server, whichwil l render the bitmap directly
without having to go through the application when the view has to
bepainted.This saves some flickering or slow window update. Sec‑
ond, jus t l ike for the l ine array functions that let an application
issue mu l t i p le l ine rendering commands in one efficient
app_server t ransac t i on , the new B e g i n V i e w T r a n s a c t i o n and
E n d V i e w T r a n s a c t i o n wi l l package view manipulat ion
functions in one app_server transaction. This is particu‑
lar ly interesting since, for example, moving or resizing a
view would trigger an expensive clipping-region recalcu‑
lation. Third, user interface controls can now asynchro‑
nously send events to the window they are in while they
are beingmanipulated. Before R4, user interface controls
were manipulated from wi th in the main message loop,
thus messages directed to the same window would queue
up wai t ing for the loop to r un again.

Livequeries were a feature of BeOSDR8(when the filesystem con‑
tained a database) that were reintroduced in the BeOS Preview
Release, working on the file systemattribute indexes. They allow an
application to beinstant ly notifiedof changes to a view of the file sys‑
tem, lett ing it give some nice feedback.

R4extends the concept of ‘watching’ the filesystem to other sys‑
tem catalogues: the list of runn ing applications, the l ist of system
MIME types, and soon. The spir i t is that pollingwastes CPU time,
and should beavoided.
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ventions, global symbols are referenceddirectly in the code.Since the
location of symbols is resolved at link-time but the linker doesn't know
where they will end upat load time, relocation of symbols is demanded
to the loader, which patches the symbol references in the executable
at load time.

Loading conventions are related to file format in that the PEformat
can really only usethe ‘patchedcode’ conventions. In R4,allcode is gen‑
eratedwith the - f p i c switch of g c c , for position independentcode. The
generated code reserves one register that is used as a pointer to local
data. In other words, it is perfectly relocatable.

It is obvious that this brings a performance hit, as registers are a
scarce resource on x86 processors. Additionally, patched code uses
slightly fewer instructions since it doesn't haveto loadthe base pointer
of a called function and restore it when the function returns. Beengi‑
neers have stated that in real world code any complex piece of code
spills registers to main memory anyway, and in the end the execution
speeddifference is minimal.

Position independent code is usually reserved only for shared
libraries, which tend to be used at the same time in different address
spaces.The memory management subsystem benefits a lot from posi‑
tion independent code, since it can map the physical memory segment
containing the code in multiple address spaces, whereas the old exe‑
cutable format forced duplication and relocation of the code.

The BeOS systemarchitectureencourages the useof position inde‑
pendent code not only for shared libraries but also for applications.
Replicants (portions of applications loaded into others) are a good
example of code sharing that is not in a shared library, blurring the dis‑
tinction between applications and shared libraries.

Drivers
Previousversions of BeOShavebeenrefining thedevice driverarchi‑
tecture, converging towards an elegant andefficient structure.While
there is stil l a lot of flexibility astohowadevicedriver might bebui l t ,
the R4driver structure has many advantages.

Typically, drivers have to adhere to two interfaces: one dictatedby
the hardware,andone dictated by the layer of software that controls
the driver. In other words, many systems overload the device driver

codewith the high-level interfaceandaccessory functional‑
ity, creating stability and latency problems to the environ‑
ment where the driver runs: the kernel.

With some exceptions, under BeOS drivers only control
hardware,andpublishan interface that makes sense for the
specific hardware.Higher-level layersare typical ly handled
by a function-specific system daemon,and device-specific
shared libraries plug into the daemon adaptingthe device
interface to thedaemon interface,with theadvantageof run‑
n i ng in the daemon’s protected address space.

For this reason device drivers are very simple to write and debug.
Forexample,portingthe video driver in an X Window systemserver to
a BeOSvideo driver isa matterof removingportionsof unneededcode.
AndX drivers area lot simpler than, say,Windows video drivers.

The simplicity of BeOSdrivers means that it has been possible for
Beto keepunder control the maximumamount of time dur ingwhich
any driver keeps interrupts disabled. While the interrupt handler
might betriggered immediately, it’s the usercode takingappropriate
action that counts.
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Figure 2 - T h e n e w Japanese input method in action, showing inter‑
national support in the stock applications. The deskbar icons c o m ‑
pr ise: t h e Japanese mode ( y o u c a n a lso toggle i t t h rough
ALT-spacebar), the P P P monitor, a mini Pulse showing C P U load,
and the e-mail monitor.

The fine-grained threading that permeates BeOS makes it easy to
dedicate one soft real-time thread to wait on a semaphore held by the
device driver. The schedul ing q u a n t u m is the paramete r that ul t i‑
mately determines the maximum interrupt response latency: within
one millisecond the r u n n i n g thread wi l l either block or wi l l be pre‑
empted, and threads with a pr io r i t y in the real-time r a n g e wi l l be
immediately executed.

In R4 Be has introduced bus manager device
dr i ve rs , metadrivers that handle SCSI, IDE , and
USB buses. This simplifies development of dr i‑
vers for devices attached through a bus.

Drivers have always been demand loaded, but
with the proliferation of supported devices the
process has becomea bi t slow, so in R4the filesys‑
t em that handles the /dev directory uses a specific
directory s t ruc tu re wi th in /beos/system/add‑
ons/kernel/dev/ to i den t i f y the dr iver b i n a r y
based on the requested driver name.

The video driver has also been reworkeda bit. Video drivers are
now split across a kernel driver that handles interrupts, video card
registers and video memory mapping, and the high-leveladd-ons that
interface with applications through the app_server.

As a support to device driver w r i t e r s , the scatter/gather functions
r e a d v _ p o s ( ) and w r i t e v _ p o s ( ) are now implemented. This i s very
f r iendly for devices that handle DMA-transfers to and from buffers
scattered through physical memory because of virtual memory map‑
ping. The BFS ( B e FileSystem) now uses scatter and gather, and while
i t ’s no t significantly faster than in R3 it’s much more friendly to the
system in that it uses less memory bus bandwidth.

R4is the first international v e r s i o n of BeOS. Unicode UTF-8 (Un ive r ‑
sal Character Set Transformation Format 8) has been supportedfor
a few releases, but R4 adds a Japanese input method. An input method
is a l ib rary that interacts with the system stream of i n p u t even ts , han‑

You’ve inves ted t i m e & m o n e y
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Applications?
In the end, users buy BeOS if they see applica‑
tions, and developers write for BeOS if they see
users.

Who has to bitefirst? Sure,BeOSis a nice sys‑
tem for users,but from my point of view it’ssim‑
p ly unbeatable f o r developers, and i t ’s even
better in R4. And fo r developers s t a r t i n g out
wi th BeOS, R4now includes a free development
s y s t e m on both PowerPC and Inte l , p lus over
for ty sample programs with source (often the applets or the demos
included with the system).

In a time when some companies boast how many lines of code
they’ve added to their OS, Bebragsabout howmany they’ve removed.
In the words of a Be engineer: ‘The app server is about 25,000 lines of
code slimmer.’ And there are two or three more releases before 2000.
In any way you want to read the sentence, it’s refreshing. sFigure 3- The beta Be debugger in a c t i o n .TheBelDE on Intel n o w

supports gcc directly.
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dled by the new input_server. Additionally, the input_serverprovides contact him at duncan@mclink.it.
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The look and feel of the user interface has been subtly changed.
However, what is only an Easter egg (see Figure 1) might tu rn into a
nice pluggablelook and feel architecture.

Finally, colour transparency has been added, greatly improving
user feedback. For example, dragging an icon in the Tracker now
shows a translucent iconbeingdragged.
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T E C H N I Q U E S

Windows Bhi

DaveJewell continues his tour of

undocumentedWindows shell features,

exploring the functionali ty behind Most

Recently Used lists.

° the December issue of EXE, I described a number of undocu‑
mented dialogs contained within Microsoft's SHELL32 . DLL code.

This month, I’mgoing to continue my explorations by lookingat some
of the shell goodies contained within com 2 . D L L ‐ the common
controls DLL.

As I pointed out last time, you use this information at your own
r i sk ,and you should part icularly beaware of the fact that Microsoft's
undocumented routines frequently differ between Windows NT and
Windows 9x according to whether or no t they take Unicode st r ing
arguments.

Most Recently Used l is ts
F roma purist’s point of view, you’d expect Microsoft to have put al l
the common ut i l i ty routines into the SHELL32 library, or preferably
into the generic SHLWAPI . D L L , but sadly this is not the case. It t u rns
out that there’s a ve r y incestuous relationship betweeneach of these
sys t em components and it’s not always obvious what goes where, a
good case in point being the implementation of MRU (Most Recently
Used) lists. As you' l l no doubt appreciate, most self-respecting pro‑
grams now implement MRU lists in their user interface, al lowing an
application to display ( fo r example) a l ist of the ten most recently
opened files asadditions to the file menu.

A good example of the shell’s own requirement for MRU function‑
al i ty is the drop-down combo-box shown in Figure 1.This is pa r t of
the ‘Find Files/Folders’ built i n t o Windows Explorer, accessible
through the Tools menu. As you cansee, Explorermaintains a list of
the last few search phrases you specified. Not surprisingly, the nec‑
essary persistent information is stored in the Registry. You can see
how it works in F igure 2 - this is a view into the Registry (using
Microsoft's REGEDIT u t i l i t y ) of the data corresponding to the MRU
list in Figure 1.
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The MRU information is located within an area of the reg is t ry
reservedfor use by Explorer, locatedoff a key called D o c F i n d S p e c

MRU. Within this key, the most important Registry value is M R U L i s t ,
which acts asan index into the other values within the list. As you'll
see from the illustration, there areten different stringvalues defined,
each namedwitha single letterof the alphabet. The stringcontained
in the MRUList index specifies which of these entries are in the list
and (at the same time) defines the order in which they appear. Thus,
by convention, an MRU list for a drop-down combo generally starts
with an e m p t y str ing, and this is represented by the value ‘a’ that
appears firs t in the index. This is then followed by the ‘i ’ string, and
soon. An advantage of this approach is that when the user selects an
existing item from the list only the order of items in the list needs to
change (the most recently ‘touched’ itemmoving to the top of the l is t )
and only the index value needs to berewritten.

Unsurprisingly, to create anew MRU list you use the C r e a t e ‑

M R U L i s t routine,which is defined later.As with the previous article,
I declare the function prototypes using Delphi, but if you're a C++ or
VB programmer, you should easily be able to convert into the lan‑
guage of your choice.
f u n c t i o n CreateMRULis t ( v a r C r e a t e I n f o :

T M R U C r e a t e I n f o )  :

T H a n d l e ; s t d c a l l ;
e x t e r n a l ‘ c o m c t 1 3 2 . d l l ' i n d e x 1 5 1 ;

The C r e a t e M R U L i s t routine, which lives i n the COMCTL32.DLL
library, takes a singleargument that is apointer to a structure of type

p r o c e d u r e T F o r m l . F o r m C r e a t e ( 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 ;

b u f f :
b e g i n

mru In fo .dwS ize := s i z e o f
mruInfo.dwMaxItems := 1 0 ;
m r u I n f o . d w F l a g s  : =  0 ;
m r u I n f o . H i v e : = H k e y _ C u r r e n t _ U s e r ;
m r u i I n f o . s z S u b K e y := 'So f twa re \M i c roso f t \W indows \

C u r r e n t V e r s i o n \ E x p l o r e r \
Doc F i n d Spec M R U ' ;

mru In fo .dwCompareProc := N i l ;
m r u l := CreateMRUList ( m r u I n f o );
i f m r u l < > 0 t h e n t r y

i d x  : =  0 ;
ComboBox1. I t e m s . C l e a r ;
/ / d e l e t e n e x t l i n e t o remove e m p t y
/ / s t r i n g d i s p l a y
ComboBox1.Items.Add ( ' ' ) ;
w h i l e T r u e d o b e g i n

if EnumMRUList ( m r u l , i d x , @ b u f f ,
s i z e o f ( b u f f ) ) = - 1 t h e n b r e a k ;

ComboBox1.Items.Add ( b u f f ) ;
I n c  ( i d x ) ;

e n d ;
C o m b o B o x l . I t e m I n d e x  : =  0 ;

fi n a l l y
FreeMRUList

e n d ;
e n d ;

( m r u I n f o )  ;

( m r u l );

L is t ing 1- Creating a handle to the Explorer's Find File MRU list.
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Okay, maybe it’s not the
most brilliant piece of

software design, but onthe
other hand you’re not likely

to need more than 29 entries in anMRU list.

TMRUCreate In fo . In turn , i t returns a handle to the newly created
MRU list. Here’s what the T M R U C r e a t e I n f o structure looks like:
T M R U C r e a t e I n f o = r e c o r d

dwS ize : I n t e g e r ; / / s i z e o f t h e d a t a s t r u c t u r e

dwMaxI tems: I n t e g e r ; / max i t e m s in l i s t
d w F l a g s : I n t e g e r ; / b i t fl a g s
H i v e : hKey; / /
s z S u b K e y :  P C h a r ;

h a n d l e o f r o o t k e y
/ / name o f s u b k e y l o c a t i o n

dwCompareProc: P o i n t e r ; / / s o r t p r o c e d u r e c a l l b a c k
e n d ;

In time-honoured fashion, the first field, a w S i z e is the expected
size of the data structure and must becorrectly initialised in order
for the call t o succeed.The next item, d w M a x I t e m s , specifies the max‑
imum number of items that the MRU list can hold. Don’t bother set‑
t ing this field to a value greater than 29because if you specify a larger
number, it will be internally limited to 29anyway.Why 29? As you can
see from the screenshot, single letters are used to identify the posi‑
tion of each item in the MRU list, and this is done with the letters ‘a’
through to ‘z’ in conjunction with ‘ { ’ , ‘ } ’ ,and the Unix pipe character,
‘ | ’ , giving a total of 29different possibilities. Okay, maybe it’s not the
most brilliant piece of software design, but on the other hand you're
not likely to need more than 29entries in an MRUlist.

The dwF lags field specifies the type of MRU list that’s required.
Figures 1and 2both illustrate the workings of anMRUlist that stores
as t r i ngas each item. However,as we shall see, it’salsopossible to cre‑
ate MRUlists that store arbi t rary chunks of binary data for each item.
As far as I can see, there are three possible bit-flags that you can spec‑
i fy via the dwF lags field. These are given below:
c o n s t

f M R U _ B i n a r y L i s t  =  1 ;
f M R U _ C a c h e d Wr i t e  =  2 ;
fMRU_WriteANSI = 4;

By default, an MRU list wi l l be created so as to hold st r ing data. By
setting the f M R U _ B i n a r y L i s t flag, you'l l get a n MRU list into which
binary data canbe stored.The £MRU_Cachedwrite flagaffects the way
in which data is written to the disk. If this b i t flag is set, then no t
everything is written out to disk unt i l the list is released from mem‑
ory. Finally, the £MRU_WriteANSI flag appears to force string data to
beheldasANSI strings when working under Windows NT.By default,
the NT version of COMCTL32 will store stringdata in NT’s nativeUni‑
code format. This flag has no effect when using the Windows 9x ver‑
sion of the COMCTL32 library.

As you'd imagine, the H i v efield allows you to specify the so-called
Registry ‘hive’ under which your MRU list is stored. You would typi‑
cally set this to one of the predefined root keys such as HKEY_CUR ‑

RENT_USER. In a similar manner, the s z S u b X e y field specifies the
locationof your MRUlist within the root key that you've specified. As
ever, bear in mindthat this field is a pointer to an ASCII str ing under
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If you create MRU lists
comprised of 24-bit colour
graphics files and your
Registry melts down, then

please don’t come crying to me!

Windows 9x, and a pointer to a Unicode str ing under NT.
Note: Under N T, there are actual ly two implementations of c r e ‑

a teMRUL is t . There’s C r e a t e M R U L i s t A , which has a n ordinal num‑
ber of 151 as described above, and there’s a Unicode version,
C r e a t e M R U L i s t w, which has a n ordinal value o f 400.

The final field in the TwRUCreate In fo data structure is dwcom‑
p a r e P r o c . This is used to pass the address of an application-spe‑
cific compare procedure, which is used to sort the items in the list.
For the sake of brev i ty, I haven’t provided funct ion prototypes for
the comparison function. If you’re work ing witha st r ing l ist , then
the comparison function takes two arguments that are pointers to
the str ing data. I f you’re work ing w i th b i n a r y lists, then the first
two arguments point to the r a w data of each entry be ing compared,
anda third argument indicates the number of bytes to compare. In
bothcases, an in teger valueis returned in a manner simi lar to the
operation of the standard s t r c m p routine. Obviously, when sup‑
plying a custom compare procedure, you' l l need to ensure that the
rout ine is defined w i t h the CALLBACX at t r ibute (C/C++) o r a s a
s t d c a l l routine (Delphi) in order for the correct cal l ing conven‑
tions to be used.

The good news is that if you don’t want to mess about wi th appli‑
cation-supplied comparison rout ines, you don’t have to. If you set
d w C o m p a r e P r o c t o n i l , then the internal code wi l l use the standard
Windows l s t r c m p i routine for str ing lists, and a built-in byte com‑
parison routine for binary lists.

Working w i t h MRU lists
Okay, sowe've created our MRUlist ‐ n o w what? The thing you'llmost
often want to do is add a new i tem to an MRU list. Assuming that
you’re working wi th s t r i ng lists, you’d do this via a call to AddmRUS‑

Figure 1 - T h e ‘Named:’ drop-down l i s t in the Explorer's Find Files
dia log is a good example of h o w the Explorer makes use of the bui l t‑
in M R U l i s t functionali ty discussed in th is article.The b ig question
is: does anything else use it?
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t r i n g as shown below:
f u n c t i o n A d d M R U S t r i n g ( h M R U L i s t : T H a n d l e ;

s z S t r i n g :  P C h a r ) :
I n t e g e r ; s t d c a l l ;

e x t e r n a l ‘ c o m c t 1 3 2 . d 11 ' i n d e x 1 5 3 ;

It should beobvious that the first parameter corresponds to the MRU
list handle returned f rom the CreateMRULis t call, and the second
parameter is the s t r i n g y o u want to add. You would typical ly cal l
AdaMRUSt r i n g when (for example)closinga dialog in which the user
has entered some str ing value that you wish to add to a drop-down
list, as in the case of the aforementioned F ind Files dialog. When
AddMRUSt ring is called, the internal code checks to see if the spec‑
ified s t r i ng already exists in the list. If it does, then the index str ing
is massaged so as to move the referenced st r ing to the front of the
l ist , thus implementingthe MRU behaviour. If the str ing wasn’t pre‑
v ious ly in the l is t , then it’s added. I f this causes the list to exceed its
stated capacity, then the LRU(least recent ly usedor oldest) st r ing is
removed from the list.

The adamrust ring function ( i n i ts ANSI str ing form) is supported
by both Windows 9x and NT, the latter implementing it as a wrapper
aroundthe nativeUnicodeform of the callwhich, for the sake of argu‑
ment, we'l l callAdaMRUSt r ingW. This AdaMRUStringwW has an ordinal
number of 401 in the COMCTL32 l ib ra ry.

I f you wish to store binary data in your MRUlist, then you ' l l need
to use the AdaMRUData call defined as follows.
f u n c t i o n AddMRUData ( h M R U L i s t : T H a n d l e ;

D a t a :  P o i n t e r ;

D a t a S i z e : I n t e g e r ) :

I n t e g e r ; s t d c a l l ;
e x t e r n a l ' c o m c t 1 3 2 . d l l ' i n d e x 1 6 7 ;
L ike the A d d M R U S t r i n g routine, this function takes a handle t o the
MRUlist. It also takes a pointer to the abstract data you want to store,
anda thirdparameter that indicates the numberof bytes to bestored.
Look ing at the Microsoft code, I couldn’t see any obvious restriction
on the amount of data that canbewritten us ing this call, but it should
go without saying that i f y o u want to store more than a couple of
dozen bytes of data, the Registry isn’t the bestplace for storage. If you
create MRU lists comprised of 24-bit colour graphics files and your
Registry melts down, then please don’t come crying to me!

In both cases (AdaMRUSt r i n g and AddMRUData) the return value
is an integer that represents the position in the list where the item
has been stored. Since a newly added item always becomes the most
recently used item, this returned value corresponds to the physical
position in the l ist and not the logical position. To put this another
way, suppose you add a new item ‘Widgets’ to an existing l ist. If the
returnvalue is five, it simply meansthat the str ing ‘Widgets’ hasbeen
placed into the ‘f ’ locationwithin the registry sub-treecorresponding
to the MRU l is t asper Figure 2.

As notedearlier, you’d typically add an item to an MRU l is t when
closing a dialog. In the same way, you’d generally populate a user‑
interface combo-box wi th the contents of an MRU l is t immediately
before a dialog box is displayed (a t WM_INITDIALOG time, O n C r e a t e ,
or whatever vernacular is usedby your favourite application frame‑
work and language). In order to do this, we need to be able to enu‑
merate the contents of an exist ing MRU list. This is done via the
EnumMRUList routine.
f u n c t i o n EnumMRUList ( h M R U L i s t : T H a n d l e ;

I n d e x : I n t e g e r ;

B u f f e r :  P o i n t e r ;

B u f f e r S i z e : I n t e g e r ) :
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T E C H N I Q U E S W I N D O W S S H E L L S E C R E T S : T H E M R U L I S T

This is for visual
compatibility with
Explorer, but I hate the
idea of combo-boxes that

have an empty entry in them!

I n t e g e r ;  s t d c a l l ;

e x t e r n a l ‘ ' c o m c t 1 3 2 . d l l ' i n d e x 1 5 4 ;

As ever, the first parameter specifies the MRUlistwhile the I n d e x para‑
meter tells COMCTL32which item in the listwe're interested in. Zero is
the most recently used i tem while n - 1 is the index of the least recently
useditem,assumingthere aren items in the list.The B u f f e r isapointer
to where the retrieved itemdata should bestored and B u f f e r S i z e indi‑
cates the size of the buffer. If you’re work ing wi tha s t r ing l is t , then
B u f f e r S i z e indicates the buffer size in characters (whichcould be two
bytes per character if you’re using Unicode) whereas if you’re working
with a b inary list B u f f e r S i z e wi l l b e a simple byte count.

In the case of a str ing list, EnumMRUList w i l l return the fu l l length
of the l ist i tem in characters, even if the supplied buffer was too small
to allow al l the characters to be retrieved. Somewhat inconsistently,
if you ’ re w o r k i n g w i th a b i n a r y data l ist , then EnumMRUList w i l l
return the number of bytes actually copied. If you run pastthe end of
the l ist ( I ndex too large), thena value of -1 w i l l be returned, but if you
need to know how many items are in an MRU l is t p r i o r to re t r iev ing
any data, then you can set Buf fer to Ni landthe returnvalue wi l l indi‑
cate how many items are in the list.

Note: In practice, EnumMRUList reports the number of items in the
listas beingone lessthanyou mightexpect. That’s because thefirst item
(shownclearly in Figure2) is always an empty stringand EnumMRUList
doesn’t regard this asa valid itemwhen returning the item count.

Pu t t ing this al l together, take a look at L i s t i ng 1.This shows a
f r a g m e n t o f w o r k i n g Delph i code that creates a handle t o the
Explorer ’s Find Fi le MRU l is t , and then enumerates the l ist , copy‑
i n g each encountered item into a combo-box called ComboBox1. You
should be able to adopt this code fragment easily for MFC, Visual
Basic, or whatever.

Notice that the code manually inserts that first empty str ing into
the combo-box and later sets the I t e m I n d e x property to zero so that

Figure 2 - Here'sh o w Microsoft's MRU l is t code is implemented
from a Regis t ry eye’s v iew. A l l MRU lists include an MRUList i tem,
which provides a simple mapping from logical index value to phys‑
ical index value and determines the order of i tems at the same time.
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(when the combo-box first appears) no text is showing in the control,
the empty str ingbeingselected. This is for visual compatibility with
Explorer,but I hate the idea of combo-boxes that have an empty entry
in them! I f , l i ke me, you find this an offence to your aesthetic sensi‑
bil i t ies, thenjus t delete the commented l ineof code. As well asremov‑
ingthe empty string, this willensure that the combo-box appearswith
the last-used item selected, which I think is much nicer from a user‑
interface point of view.

Incidental ly, L i s t i ng 1 also introduces another MRU l i s t cal l ,
FreeMRUList.
p r o c e d u r e FreeMRUList ( h M R U L i s t : T H a n d l e ) ; s t d c a l l
e x t e r n a l ‘ c o m c t 1 3 2 . d l 1 ' i n d e x 1 5 2 ;
As you'd expect, this frees up an MRU l is t handle created via C r e ‑

ateMRUList. If you created the MRUlist using the £mRU_CachedwWrite
flag, then any pendingdata is written to the Registry at this time.

Where did that file go?
In additionto the functionality mentionedsofar, it is possible to delete
a specified item from an MRU list. Why would you want to do that?
After all, the whole point about MRU lists is the way in which most
recently used items gradually displace those items that are used less
frequently ‐ why should you wish to remove an MRU list itemexplic‑
i t ly? It ’s real ly a question of user interface niceness ‐ be ing able to
remove an itemfrom an MRUlist is occasionally a good idea.

For example, if you have the popular Paint Shop Pro image pro‑
cessing prog ram installed on your PC, look th rough the l is t of
recent ly opened files appended to the F i l e menu and t r y opening a
file that’s no longer present on y o u r hard disk. If you do so, PSPwi l l
display an er ro r messageand you ' l l fi n d that i t also obligingly
removes the file f rom the MRU l i s t once it ’s discovered that it no
longer exists. This is the sort of behaviour that we want to emulate,
but to do so it’s necessary to be able to make explicit deletions from
an MRU list.

Somewhat ironically, PSP (wh ichalmost certainly doesn’t use the
undocumented MRU list A P I ) behaves correctly here whereas Word
97(wh ich quite possibly does use these undocumentedMRUlist func‑
t ions) doesn’t behave as it should. In other words, Word 97wi l l com‑
plain if you t r y and access a non-existentfile from its MRU list, but it
doesn’t subsequently amend the l is t to reflect the change. There must
be a moral there somewhere...

Be that as it may, the API call needed to delete MRU list items is
called D e l M R U S t r i n g and its function prototype i s given below.
f u n c t i o n D e l M R U S t r i n g ( h M R U L i s t : T H a n d l e ;

I n d e x : I n t e g e r ):

B o o l ;  s t d c a l l ;

e x t e r n a l ' c o m c t 1 3 2 . d l l ' i n d e x 1 5 6 ;
Despite its name, De1MRUSt ring is actually nothingto do with strings
and w i l l work quite happi ly w i t h b i n a r y l ists and s t r i n g lists. ( I t
should really havebeencalled De1MRUI tem,andthe name is probably
a historical throwback to a time before Microsoft thought of storing
arb i t ra ry binary data in MRU lists.) For similar reasons, there’s no
Unicodeversion of this call ‐ one size fits all.

As you'd expect, the I n d e x argument corresponds to the list posi‑
t ion of the item that you wish to remove. This is the logical position
in the l ist ( ie zero for most recently used)and the re tu rnvalue is T r u e

if the operation was successfuland F a l s e if unsuccessful ‐ usual ly as
a result of passing an invalid I n d e x value. On the negative side, call‑
i ng De1mMRUSt r i n g can potentially leave the internal data structures
in a messed-up state (at least, in the NT 4.0 implementation), which
can cause a crash when you next add an i tem to the list. Thus, it ’s

E X E f e b r u a r y 1 9 9 9
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Figure 3 - Well-behaved Windows applications should always take
care to remove entries f rom an MRU l i s t when it becomes obvious
that those entries a r e no longer val id, t h e classical case being a
recently opened file t ha t no longer exists.

advisable t o close the list and reopen i t i m m e d i a t e l y a f te r ca l l i ng

The fina l t w o MRU r o u t i n e s are g and FindM

CRETS: T H E M R U 3ST TECHNIQUES

You can use these t w o r o u t i n e s t o search f o r specific e n t r i e s i n both
s t r i n g l ists and b i n a r y l ists respectively. In order to use these rou
t ines, y o u ’ v e go t to know what s t r i n g or b inary data i t is that you’ re
l ook i ng for. And the only information you can g e t back is the log i ‑
cal p o s i t i o n i n the MRU list ( r e t u r n e d a s the funct ion result: a value
of -1is returned if the specified i t e m wasn’t f o u n d ) or the physical
index i n t o the r e g i s t r y sub-tree ( r e t u r n e d v i a the
m e n t ) . M y use o f Pascal \

a r g u

r pa rame te r s rather hides the fact that
y i s just a p o i n t e r t o a n i n t e g e r , and y o u ' r e a t l i b e r t y t o

set this p a r ame t e r to } if y o u ' r e n o t interested in the physical
index informat ion.

T h e F i n dm r u s t r i n :

s t r ing, whereas FindMR

r o u t i n e takes a s t r a i g h t p o i n t e r t o the wanted
t a takes a p o i n t e r t o the b i n a r y data and

a coun t parameter to indicate how m a n y bytes of data are valid. The
Unicode equivalent of § x ; e x i s t s in the NT v e r s i o nof the

l ibrary wi th an ordinal number of 402
A g a i n , one’s g o t to ask why y o u ' d w a n t to use these rou t ines?

Wel l , i t depends very much how a part icu lar application is w r i t t e n

Aaargh...
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Onthe one hand, Microsoft
maintains that it doesn’t
create undocumented
APIs for the use of its

application developers. Onthe other hand,
the MRU list API is a perfect example of
just such an undocumented, general‑
purpose interface.

Given the need to delete a specific i t e m f r o m an M R U list upon dis
c o v e r i n g that the file n o l o n g e r e x i s t s , and g i v e n that the

r o u t i n e takes a log ica l i n d e x , w e o b v i o u s l y need t o m a p
a filename o n t o a l o g i c a l index. I g u e s s that’s w h y the d e s i g n e r of
this code provided the f u n c t i o n a l i t y . However, i t g o e s

without s a y i n g that this reverse m a p p i n g i s e s s e n t i a l l y redundant
s i n c e the l o g i c a l index w a s used to obtain the filename in the fi rs t
place ‐ a s p e r m y example code f r a g m e n t i n L i s t i n g 1 . Perhaps al l
one c a n infer f r o m the e x i s t e n c e o f F i n d m and

is that m a y b e Microsoft ’s Exp lo re r code isn’t as well s t r u c
tured as it m i g h t be

T S : T H E M LIST TECHNIQUES

T h e $64,000 ques t i on
In this ar t ic le , I’ve described the interface to an undocumented, but
general-purpose MRU list API embedded with in the COMCTL32
l i b ra r y, and used by the Windows shell, otherwise known as Explorer.
The usefulness of these MRU r o u t i n e s is debatable: if y o u ’ r e a C++
programmer u s i n g M F C , then it wouldn’t take l o n g to knock up your
o w n MRU class that provides s u p e r i o r f u n c t i o n a l i t y t o the COMCTL32
code I ’ve discussed above. Equally, if y o u ’ r e a Delphi developer, it
would take very little t i m e t o create a g e n e r a l i s e d ‘history m a n a g e r ’

somewhat a long the lines of the one that Borland/Inprise created for
internal use with in the Delphi IDE.

But t o m e , the most i n t e r e s t i n g t h i n g about these r o u t i n e s i s their
very e x i s t e n c e . O n the one hand, Microsoft m a i n t a i n s that i t doesn’t
create undocumented APIs f o r the use of i t s application developers
On the other hand, the MRU list API is a perfect example ofj u s t such
an undocumented, general-purpose interface.

The
besides Explorer make use of this undocumented API? If the answer

4,000 quest ion, of c o u r s e , is: does a n y other Microsoft code

is yes , then this does some harm to the company’s claim that it does
n’t c rea te undocumented APIs f o r i t s o w n use. If the answer is n o ,

then Microsoft should at least endeavour to implement Explorer in
a m o r e seamless m a n n e r that doesn’t leave qui te so much under
wear s h o w i n g 2

Dave Jewell i s a freelance consu l tan t , programmer, and technical
author specialising in low-level systems p r o g r a m m i n g under
Windows and DOS. He is the author ofIns tan t Delphi publ ished by
Wrox Press. You can contact Dave at Dave@HexManiac.com
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Virtually assured destruction
Francis Glassborow looks at the handling of virtual destructors, and

ponders about the trust put into computers and programmers.

Ae pieceof advice handedout in books on C++ is that every
class that has a virtual member should havea virtual destructor.

Based on this we have a common id iom for abstract base classes,
which is to make the destructor a pure virtual member.

This idiom is rather odd because, unlike any other pure vir tual
function, we must provide an implementation. (We always have an
option to provide implementations of pure virtual functions, though
we wil l st i l l have to provide another implementation in any derived
class if i t is not to remain abstract.) The reason we must provide an
implementationeven for a pure virtual destructor is that every class
must have a destructor. When the destructor of a derived class is
called it exits via its base class destructor.

Almost any attempt to destroy an object other than by calling its
own destructor results in undefined behaviour. That means wemust
be careful in polymorphic hierarchies to ensure that the correct
destructor is used.

When we wri te base classes we can have at least two different
motives. The first is to provide a mould from which we can derive
objects that are al l sub-types of the base. This is the conventional ‘ is
a’ relationship with which many are familiar.

The second is when weare wr i t ing a ‘mixin’ type. Here wearenot
intending to provide a complete type, just an add-on extra.This extra
is usually a pure interface that wi l l be implemented in the derived
class. For example:
c lass Chesspiece {
/ / p r o v i d e a n i n t e r f a c e and common d a t a s t r u c t u r e f o r
// chess. p i e c e s
v i r t u a l ~Chessp iece = 0;

hi
i n l i n e Chessp iece: :~Chessp iece( ) { } ;

s t r u c t Pe rs i s ten t {
v i r t u a l b o o l w r i t e T o ( o s t r e a m & ) t h r o w ( ) = 0 ;

v i r t u a l b o o l r e a d F r o m ( i s t r e a m & ) t h r o w ( ) = 0 ;

/ / b u t what k i n d o f des t ruc to r?
};
Wecan now create a persistent chess piece with:
c l a s s  P e r s i s t e n t C h e s s p i e c e

: p u b l i c C h e s s p i e c e

, v i r t u a l p u b l i c Pe rs i s ten t {
/ /  w h a t e v e r

ye
To appreciate mixins you need to understand the benefits of using
interfaces. Instances of types that inherit from P e r s i s t e n t can be
identified a t runtime b y use o f a d y n a m i c _ c a s t < > and wi l l support
the specified interface. It is usually correct to usevirtual inheritance
for interface types.

The problem is that the destructor of P e r s i s t e n t is pa r t of the
interface. The standard idiom is to provide a virtual destructor for
P e r s i s t e n t . This i s simplistic because most people would agree
that it is conceptually wrong to destroy an object via such an inter‑
face. What wewant is amechanismthat wi l l preventdestruction via
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a P e r s i s t e n t * while allowing u s t o use a P e r s i s t e n t * t o access
the p u b l i c interface.

Onceour needsare specified like that, we may see the solution: use
p r o t e c t e d access. Consider:
s t r u c t P e r s i s t e n t {

v i r t u a l boo l w r i t e T o ( o s t r e a m & ) t h r o w ( ) =

v i r t u a l boo l r e a d F r o m ( i s t r e a m & ) t h r o w ( ) = 0 ;

p r o t e c t e d :
~ P e r s i s t e n t  ( )  { }

};
Note that we have no need to make the destructor a virtual member
because it can never becalled from outside, but only asa result of the
destruction of an instance of a derived type.

When your base class includes virtual members, decide whether
you ever want derived objects destroyed through pointers to the base
class. I f the answer i s ‘yes’, you wi l l need t o define av i r t u a l p u b ‑
l i c destructor. If the answer is ‘no’ you still need to define a destruc‑
tor, but this time with p r o t e c t e d access.

ACCU Spring Seminars & Embedded Programming conference
Two events you might be interested in w i l l take place at the Oxford
Union in mid-April. On Friday Apr i l the 16ththere wi l l be a one-day
Embedded Programming conference. C u r r e n t l y the speaker l ist
includes such authorities as Professor Stephen Furber of Manches‑
ter University,RogerBarnett of RealObjects,and Dominic Sweetman
of Algorithmics. On Saturday Apr i l the 17th the Association of C &
C++ Users wi l l beholding its first Spring Seminars day. ACCU hopes
this will become an annual event. Bjarne Stroustrup wi l l be provid‑
ing a keynote: ‘What is an Object, and What is Not’. This wi l l be fol‑
lowed by seminars for C, C++, and Java developers. At the time of
wr i t ing we have not tied down the complete program, however, the
C++ seminars wi l l be presented by Michael Ball and Stephen Clam‑
age who together write the C++ Oracle column in C++ Report. The
seminars for the three languages will be held in parallel soattendees
will haveto choose.The formalpart of the day wi l l finish withan end‑
note from me entitled ‘The Benefits of BeingMulti-lingual’.

For more details of these events check with Parkway Research
(01491875386) or visit either www.accu.org or www.parkway.co.uk.

My December column
I know I have quite a few very astute readers so whenI arranged for
the following code to appear I expecteda fair ly largeamount of email:
i n t m a i n ( ) {

char * s t r i n g s [ 1 0 ] = " L i s t " ;

/ * o t h e r code * /
r e t u r n  0 ;

}
But apparently those that spotted the problem decided not to say any‑
thing. If you are still mystified, remember that " L i s t " might initialise
either an array of c h a r or a c h a r * but not anarray of c h a r * . That def‑
initionshould have been: c h a r * s t r i n g s [ 1 0 ] = { " L i s t " } ;
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C This is an example of a widespread general prob‑
lem in the software development industry: the failure

Ct to iden t i f y and correct published errors. Most of us
haveat one time or another wasted many hours t ry ing

to make a piece of ‘expert’code work. Weblameeverythingfrom the
compiler producer onwards when in truth it is the ineptitude or
carelessness of the author of the code. I have seen m a n y hours
wasted in argument about perfectly correct code, while blatant ly
s i l l y code goes unremarkedupon. I even see peopleadvocate that the
relevant language standard bechanged to make their erroneous code
work reliably.

The malaise is deeply rooted in the computer culture. Let me take a
little space to relate an episode from almost twenty years ago that high‑
lights this misplacedrespectfor computersandtheir priestly hierarchy.

An Oxford University-based research group was in the middle of
a five-year project when the Universi ty ComputingLabs replaced
their mainframe. Asa result, the software the group had been using
had to be recompiled for the new machine. Greatly to the annoyance
of the researchers, the attempt to recompile resulted in errors.

They took the source code to the programmingdepartmentwitha
request that they fix it. When the programmers saw the code and the
errors they apologetically informedthe researchersthat the program
should never have compiled and that the results it had been generat‑
i n g for the previous three years were garbage.

What deeply shocked the programmers was the instruction from
the researchgroup that they should fix the program sothat it worked
exactly as it had before. In vain they tried to get across the concept
that the results were meaningless. The research group was adamant
that they wanted it to ‘work’ the same way as before.

Youcanunderstandthat I a msometimesa littlecynicalabout results
published by researchgroups. I am also annoyed by those who want to
throw all the blameon programmers.Somepeoplegetwhat they deserve.

Prizecompetit ion result
At the time of wr i t ing this column there are st i l l eleven days to r u n
before I pick a winner. However, I am disappointed by the lack of
entries (one) to date. The problem is subtle but it has recently been
discussed i n some detail i n the c o m p . s t d . c and comp. l a n g . c . m o d ‑
e r a t e d newsgroups on the Internet. The lack of response suggests
that the overlap betweenthe readershipof EXEand those newsgroups
is very small. I find this disappointing. The Internet is a great infor‑
mation resource, but only for those who use i t .

James Bar ry won a copy of Matthew Austern’s ‘Generic Program‑
mingand the STL’. - Ed

Last month's problem
Take a look at the following C (though it might just as well be C++)
and comment on any problems you think it may exhibit. Note that in
at least one case the problem will be one faced by implementors on
some hardware platforms.
#include <stdio.h>
u n i o n M y D a t a {

i n t a l 4 ] ;
d o u b l e  d ;

di
i n t m a i n ( v o i d ) {

u n i o n MyData da ta = { 1 , 2 , 3 , 4 } ;

i n t i a r r a y [ 4 ] , j i
( d a t a . a = = i a r r a y ) ? p u t s ( " t r u e " ) : p u t s ( " f a l s e " ) ;

This should output ‘false’. Note that you are always entitled to com‑

48

pare pointers of the same type for equality. In this case, the type of
i a r r a y decays from pointer to array of four ints to pointer to i n t .
This is one of very few allowed automatic pointer conversions and so
the l ine does not generate a compile-time error.

( i a r r a y + 4 = = & j ) ? p u t s ( " t r u e " ) : p u t s ( " f a l s e " ) ;
Again, the comparison is allowed, but this time the answer is imple‑
mentationdependent though some claim it should always be‘false’.
The point in question is whether the address of one past the end of
an a r ray can also be the address of an adjacent object. Technically,
we could have a more complicated pointer that not only provides a
conventional address but also identifies the complete object to which
it belongs. For example, pointers could be composed of the address
of the start of a complete object and the offset of the sub-object con‑
cerned. No current compiler does that (except for a couple of spe‑
cialist debugging compilers). Unless the pointer includes
information about the object as well as the exactelement,there is
no way that an executable could generally d is t inguish an address of
one past the end of an ar ray f rom the address of the next object if
they are in contiguous memory. Most people would bea litt le upset
if objects were buffered with unused space. The result is that you
wi l l get ‘true’ from many implementations andI can find nothing to
w o r r y about i n that.

f o r ( j = 0 ; j < 4 ; + + j ) p r i n t £ ( " % d \ n " , d a t a . a [ j ] ) ;

p r i n t f ( " % f \ n " , d a t a . d ) ;

This one is nasty. You wrote four i n t s to the u n i o nand are now trying
to read a doub le . Most people wi l l ( i f they think about i t ) explain that
this wi l l produce undefined behaviour. And so it should, because on
some platforms specific bit patterns represent trap values for doubles.
Unfortunately, the C Standard requires that it be implementation‑
definedbehaviour.There isno reasonableway that an implementorcan
comply with that. With regret, it seems C9X will continue to make this
unreasonabledemand ( o n the basis that no one hascomplained).

d a t a . d = 5 . 1 2 3 ;
f o r ( j = 0 ; j < 4 ; + + j ) p r i n t f ( " t d \ n " , d a t a . a l [ j ] ) ;

Wehave now written the data asa d o u b l e and weare t ry ing to read
it as i n t s . Generally, this w i l l work becauset rap values are not a nor‑
mal characteristic of the representation of ints. However, the behav‑
iour is stil l implementation-defined.

There is an exception to this: if we were to have used an array of
u n s i g n e d c h a r . Under those circumstances, we should always be
able to read the data. However, that does not mean that we should
always beable to write an array of char and read it as somethingelse.
Again, we should be bound by implementation-defined behaviour
even though this is impractical.

p r i n t f ( " % f \ n " , d a t a . d ) ;

r e t u r n  0 ;

This month's problem
While browsing through some code I came across the following:
M y t y p e a ( 0 ) , b ( 2 ) , c ( 3 ) ;

b o o l t e s t = a | | b & c ;
What d o I needto check in order to understand the significance of the
second l ine and what side effects may result f rom its execution? m™

Association of C/C++ Userssubscriptions: individual£15, student
£7.50, corporate £80, Overload& C++ SIG£30 (includingACCU
membership). Forfurther informationandapplicationforms write to
FrancisGlassborow, 64SouthfieldRoad, Oxford, OX4 1PA,r i n g01865
246490, or emailchair@accu.org.
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Freeware from the East
MemProof, for leak detection, and GpProfile, for performance evaluation,

are freeware Delphi tools. Mark Smi th finds them wel l wor th checking out.

[2 January 1998, Will Watts enthused about the numerous free and
cheap resourcesthat make Delphiprogrammingsomuch fun (Spirit

of Delphi). In that article he mentioned the RxLib l ibrary of compo‑
nents produced by a small team of programmers from Moscow. It
seems that the former Eastern Bloc must be teeming with talented
Delphi programmers, because a number of other excellent Delphi
tools from Russia and its former satellites have appeared or reached
maturity in the last year.

This month, I want to look at two Delphi tools that I now rate as
being an indispensable par t of my Delphi toolkit. MemProof0.9 is a
memory leakand error detector by Atanas Stoyanov,a Bulgariancur‑
rently working for aUScompany, while GpProfile 1.1.0 is aruntime‑
performance evaluator by Primoz Gabrijelcic from Ljubl jana,
Slovenia. At the time of writ ing, bothof these tools areavailable free
of charge, thoughStoyanov has suggested that hewill distribute the
next major release of MemProofon a shareware basis while provid‑
i n g the current version as a free download. Both tools provide excel‑
lent support for multi-threadedapplications and DLLs.

MemProof
MemProof detects leaks in your applications. Given enough debug‑
ging information, it can pinpoint the actual l ine in your sourcewhere
the allocation occurs in Delphi,C++Builder,and BorlandC++ 5appli‑
cations. As well as tracking memory leaks, MemProof spots invalid
frees, freeing of n i l pointers, and memory overwrites. It also tracks
your application’s use of the more common Windows resources such
as fonts, palettes, the registry, and so forth. Uniquely, this includes
resource allocations from the BDE and ODBC, so you can see how
many tables you have open, what their names are, and where they
were allocated while your program is running.

MemProofneedsa lotof debugging information to work at its best.
Youneedto turn on stack frames anddebug information, tu rn offopti‑
misation, include Turbo Debugger informat ion, and use the stack
frame-enabledcopy of the VCLbinaries.Theseare installed in the \Slib
subdirectory in your Delphi installation,and you use them by adding
$(Delphi)\Slib; to the front of the l ibrary path,an environment option
rather than a project one. If you have the VCL source, you can add the
VCL sourcepathto your project’ssearchpath,which allowsMemProof
to include informationabout the VCL in itsreports.Onceyouhavedone
all that, you needto close Delphiand re-open it to get the SLIB option
to take effect,and then doa ful l rebuild.Obviously, you need to reverse
all of the compiler and linker options when it comes to releasingyour
application.This brings meback to one of my pet peeves about Delphi:
if anyone in Scotts Valley is reading, can we have build profiles allow‑
ingus to have debugand release builds l ike C++Builder has,please?

Debugging
Once you have set up and rebuilt your application you load it into
MemProof and run i t . The main window, shown in Figure 1,givesa
real-time summary of your application’s use and misuse of memory
and other resources such as fonts, palettes, and threads. F igure 2
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shows the Resource View, which appears when you close your appli‑
cation giv ing the details of what went wrong, and where. The three
panesshow what the resource losswas, where in the code it occurred,
and the stack trace leading to the code. Obviously, it can only show
you where the memory was allocated ‐ you have to work out when you
should have freed i t , but that’s what you're paid for after all.

Resourceleaksareasimportantasmemory leaks,andMemProofpro‑
vides excellent reports for the most commonresourcesdivided into four‑
teen categories,suchasBDE,Kernel,or Registry,whichyou can choose
to trace or not. Within halfof the categories, you can check for usage of
specific resources,suchascheckingfor T Ta b l e resourcesnotbeingfreed
within the BDEresourcetracker. If youareconcernedthat your program
is usingupaparticular kindof resource, thenyou candebugforjust that
one, which is substantially quicker than tracking all resource types.

MemProof has several options to help you doa fu l l test of your
application, including the abil ity to stress your application by limit‑
i ngthe numberof resources available. As aconvenience, you canalso
specify how many L i b r a r y Resource Allocations are to be ignored
before MemProofstarts recording. Normally, this is set to 400, which
allows MemProof to ignore allocations made by the runtime library
before your code starts executing.

When debugginglarge applications, execution slows r ight down. I
have used MemProofon a 140,000 linedatabase application, and with
allMemProofoptions turnedon it was painfully slow on a 128MB Pen‑
tium 400, though jus t about testable. Fortunately, you can leave
resourcetracking switched off unt i l you reach the point in your appli‑

1  T R e g i s t r y :
b e g i n

Figure2-MemProof ResourceView.
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cation that you want to check andthenswitch it on. This
improves matters considerably,but remember to reduce
the L ib ra ry Resource Allocations down to zero when
doing this, otherwise you won't see anything as Mem‑

Proofw i l l ignore the first 400 allocations.
Oneof the coolfeaturesof MemProofis the way that it can bedriven

from your debugged application i f you begin a n O u t p u t D e b u g S t r i n g
message with ‘MEMPROOF:’ followed by the name of one of 18com‑
mands.The commands includeoptions to bothrunand stop MemProof
debugging,so,egyou couldcall ‘MEMPROOF:ResourceTracking’pr ior
to calling the constructor of a class you want to debug, and call ‘MEM‑
PROOF:SnapshotAllResources’ in itsdestructor,just givingyoudetailed
debugging of what happens while there is an instance of that class
active.MemProofcanoptionallysend informationabout stray memory
allocations to CodeSite,another debugging tool from RaizeSoftware.

In terms of web presenceand support, Atanas Stoyanov maintains
apretty comprehensive website,on whichhe liststhe memory leaks in
the Delphi3and4VCL, aswell as those in Quick Reports2.0. Thereare
a few examples showing how to add hooks for resources not already
traced, soyou could write extensions for monitoring MAPI resources
that are not supported by MemProof, for example. I asked Stoyanov a
number of questions and all were replied to within a couple of days.

GpProfile
Once you have all the leaks out of your application, the next issue is
often one of performance. GpProfile reports how frequently proce‑
dures and methods get called, and how long they take to execute. It
does this by modifying your code; inserting calls to procedures that
use the Q u e r y P e r f o r m a n c e C o u n t e r windows API call t o obtain a n
accurate measure of how longa procedure takes to execute.

Since GpProfile modifies your code, you need to make sure you
have an archived copy of your source. It can remove the lines added
dur ing instrumentation, though the author makes it clear that he
should not be held responsible if you lose any code. I’ve run GpPro‑
file against a couple of projectsof 70,000and 100,000lineswithno prob‑
lems that I didn’t cause while t ry ing to break it for this article. For
example, instrumentingyour application with one comment style and
then un-instrumenting after changing to the other comment style
results in begin/end blocks becoming mangled.

GpProfile is very easy to use. It installs itself into the Tools menu in
Delphi,andthat’s the bestplacetorun it from. Youneedtocompileyour
application before beginningGpProfile sothat Delphiprovidesa value

p r o c e d u r e T S e l e c t i o n S o r t . S o r t(var A : a r r a y o f I n t e g e r ) :
var

I ,  J ,  T s  I n t e g e r :

V i s u a l s w a p ( A ( I } ,  A C I } ,  I ,  J ) ?

Figure3- GpProfile Instrumentationtab.

for the $EXENAME usedasa parameter for GPPROF .EXE. GpProfile loads
up your Delphiproject and parses all your code. It then presentsa list‑
ingof allyour units,classes,andprocedureson oneof twotabs,asshown
in Figure3.You can either instrument anentireapplication,al l classes
and procedures in a module, al l methods of a class, or pick individual
procedures and methods. Once you have selected the procedures you
want to profile, youclick the Instrumentbuttonandflip back toDelphi,
whichwill tellyou thatsomemoduleshavechanged, if you hadmodules
youchose toprofileopen in theDelphieditor. I found I neededto addthe
GPPROF . PASandGPPROFH. PASmodulesprovidedwith the GPPROFexe‑
cutable into the project. You can either do this or add their location to
the librarypath.Thesemodulescontain thecodeandconstants required
to extract performance information fromyour application.

After this, just runyour application from within Delphias normal.
Whenyoucloseyour applicationdown,GpProfilecomesto thefront and
shows you what your program spent its time doing on the other of the
two tabs in the application window. It is tempting to choose to profile
everything, but doingso means you end up profiling the user interface
part of your application, which is often not what you want. Functions
that interactwiththe userwill bedeemedto beslowandcloudupwhere
your program is reallyspendingall the importantclock cycles. Youcan
save all of your profiling settings and actual readings to disk for later
use, Soyou can come up with some ideasabout how to speed things up
and then t r y them out days later.

As par t of the instrumentation process, every pieceof code you
pick is modified. Generally, you shouldn’t need to look at the instru‑
mented source, since the GpProfile application does such a good job
of preparing your application for profiling and then removing the
insertedcodeafterwards.

Since you get the source for GpProfile under the terms of the GNU
General Public Licence, you can in theory fix bugs yourself, though
the product hasadvanceda lot in the two months since I started using
i t ,whichdemonstrates theauthor’scommitment. With the most recent
release(1.1.0), the help file has improvedconsiderably. There is a very
useful tutorial section showing how to set up profiling and how to
interpret the results. Primoz Gabrijelcic maintains a useful website
that also hosts components by other Delphi experts. The source code
for GpProfile is itself worth a look, since it is a good exampleof how
to use Mart in Waldenburg’s TmwPasLex Delphi source code parser.
Again, in preparing this review, I emailed the author with a few
requests for clarification and got replies back in a timely manner.

The quality of error checking is not strained
It took mea while before I was comfortable with what MemProofwas
tel l ing me about my code ‐-what memory allocations I could safely
ignore,whichones were ‘sometime’ tasks,andwhichones I neededto
fix ASAP, but after using it for a few days, I’mhappyI took the time.
The same goes for GpProfile. Both tools have features I haven’t men‑
tioned ‐ the best th ing you can do is download them and t r y them out
on your application. I ’msure you won't be disappointed. a

MarkSmith is a Delphicontractor,currently workingfor an investment
company based in Westminster. You can contact him by emailing
E x msmitha@cix.co.uk, or say helloat a BorlandUser's

ON ctN © Group meeting. Telephone01980630032for BUGdetails.
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fast with your Visual Basic database application,
all because you've taken the wrong route in your
choice of grid. That’s all about to change with
Videosoft VS FlexGrid Pro 6.0.

Accelerate with efficient features like support for
ADO 2.0 and OLE D B , the speedy new database
objects in VB 6.0. Yet it also works with DAO, so
VB5 users won't be left in a tight spot, and y o u can

migrate your applications on your own schedule.
Built on the same code as MS FlexGrid and
hierarchical F lexGr id , VS FlexGrid Pro 6.0 offers

Telephone: 01344 873434
Email: sales@contemporary.co.uk

ex t ra time savers such as read and write support ,

in-cell editing, formatting and data input masking.

Cell merging, Outlook style sorting by column
headings, advanced outlining data capabilities and
mouse activated scroll-rips let you quickly create

great looking, flexible applications that maximise
end user customisation capabilities.

No external DLL dependencies means an end to
troublesome versioning problems, and suppor t for
t w o bill ion rows meansthat you can work on large
database projects and swiftly reach your destination
without any hold-ups along the way.

To test drive VS FlexGrid Pro 6.0 download your
free evaluation copy from our web site today.

M i e Www.contemporary.co.uk
‘Contemporary plc, The Mews, Kings Ride Court, Kings Ride , A s c o t , Berkshire SL5 7JR Fax: 01344 872228



In aNutshell
from O'Reilly

Or is it just your weary brain? Yo u r deadline is fast approaching,and you feel under seige.

Any solution seems distant and unreachable. In another t ime the decision would be e a s y ‑
call in the Royal Guard. You only wish you could.

What you can do is t u r n to the Jn a Nutshell series from O'Reilly for the supportand power
you need.Concise,authoritative,and no-nonsense,our 27 different titles,on a wide variety of

subjects,w i l l give you the essential informationyou needwithout needlessfrills. With afford‑
able prices, unparalleled quality and proven effectiveness, our In a Nutshell books are

appearing on bestseller lists around the world.

When the goinggets tough, turn to the leader in technical publishing‑
O'Reilly. To help you meet your goals and keep the peace,
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we'll give you exactly what you need .. .

In a Nutshell.
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JNI ‐ going native
Tom Guinther shows how to employ the Java Native Interface

heJavaNativeInterface(JN I ) is acentralaspect of the Java Virtual
Machine ( JVM ) , act ing as a l ink between Java code and native

implementations. Its usefulness is often overshadowed and under‑
mined by the worthy concept of PureJava, andunt i l recently a lack of
compatibility with a certain well-known virtual machine. Although
we spent the better pa r t of 1998 digging up bones in the dank, dark
recesses of political-skeleton closets, and t ry ing to finda little relief
from the stomach churning gyrations of world stock markets,there is
one event that stands out asa clear, bipartisan victory for Java pro‑
grammers. On 17November 1998,a U.S. FederalDistrict Court Judge
issueda preliminary injunct ion requiringMicrosoft to support JNI in
the Microsoft Java Virtual Machine. On 7 December 1998, Microsoft,
complyingwith the order, releaseda new version of i tsJVMwith JNI
support. All in all, the ru l ingand compliance has created a win-win
for everyone involved, especially Java programmers.

Onequestion that is frequently asked iswhy is JNIsoimportant,espe‑
cially considering that Pure Java has become the mantra of millions?
Theeasy answer is that if a PureJava solutionworks for you, thendon’t
give JNI another thought. Why introduce unnecessary issues and
headaches whena simple straightforward Java-only approach wil l suf‑
fice?This answer naturally leads toasecondquestion. If JNI introduces
issuesandheadaches,why consider using it underany circumstance?

Theanswer to that question is partphilosophicalandpart practical.
The philosophical part of the answer is that any real-world problem
involves issues, headaches,anddesign and implementationdilemmas.
Thepracticalpart of the answer is simply amatterof tradeoffs. In many
cases, JNIcan solvemoreproblemsthan it introducesand in somecases
it is the only viable solution.Theshort l istof areaswhere JNI can bean
effective tool is: removingperformancebottlenecks, interfacingto exist‑
ingnon-Javasoftware,andallowingaccess to platform-specific features
not directly accessible fromPureJava code.

The performance benefits of Java versus native code are hot ly
debated, especially given that advances in Just-In-Time (JIT) compil‑
ersaredeliveringhighperformanceJava applicationsthat rivalnative
C++ code ( o r surpass it). Still, if I had to sort 5,000 strings I would pre‑
fer to guarantee a certain performance level and would implement a
JNImethod to performaQuick Sort.

The second and third benefits of JNI (integrating with non-Java
code) are where JNI t ru ly becomes the implementation of choice
because you don’t havemany other options. When you need to inter‑
face to an ex is t i ng native implementation you have three basic
cho ices , JN I , Raw Nat ive Interface (RNI) , and J/Direct. RNI and
J/Direct are both Microsoft-specific and with al l probabil i ty w i l l
remainso. It is only now that wehaveoneclear solution that wi l lwork
on a l lmajor virtual machines,and that solution is of course JNI.

JNI basics
Conceptually, JNI is a bridge that spans the gulfbetweenJava code, the
JVM, and the world that exists beyond the vi r tua l machine, often
referred to asthe operating systemor platform. Because the JVMpro‑
videsan environment independentof theunderlyingplatformthe inter‑
nal representation of types and data structures can bequite alien to
nativecode.Not to beunderstated,theJVMalso implements itsownpri‑
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vate policiesformemory, thread,andresource
management. These areas play an important role in any JVM and it is
crucial that nativecode respectsandworks in harmonywith thesepoli‑
cies. JNIprovidesa variety of methods that allownativecode to interact
at a simple, superficial level, or to integrate seamlessly with the inner
workings of the VM itself.

Creat ing a JNI method in a Java class is as simple as defining a
method using the n a t i v e keyword. This informs the JVM to l ink the
method to anexternal, nativecode implementation.Theactual binary
file that provides the implementation is specified (somewhatindi‑
rectly) b y calling the S y s t e m . l o a d L i b r a r y method i n the static ini‑
tialiser that is executed when the class is loaded by the VM. The
following Java class illustrates the basic principles.
package f oopkg ;
p u b l i c c l a s s f o o {

p u b l i c n a t i v e v o i d f o o l ( i n t i ) ;

c l a s s s t a t i c i n i t i a l i z e r
{ Sys tem. l o a d L i b r a r y ( " f o o " ) ; }

The f o o . f o o l () routine is a nativemethod that the JVM needs to
link it to its native implementation. The class alsocontainsa static ini‑
tialiser that loadsanativebinary file named f o o . Presumably,thebinary
file £00 contains the implementation for f o o . f o o 1 ( ) . In actuality the
implementationof f o o . £001 () couldcomefromany librarypreviously
loadedby the specificclass loaderthat loadedclass f oo . Eachclass loader
maintainsa listof librariesthat havebeen loadedandsearches through
themtomatchthe implementationfor amethod.There is thepossibility
of a name conflict, but under normal circumstances this is improbable
becauseJNIusesastandard namemanglingtechniqueto identifymeth‑
ods uniquely.One binary implementation can provide support for any
number of classes.

Thename-manglingalgorithm is relatively straightforward. It com‑
bines the literalvalue ‘Java’ with the packagename ( i f any), the name

/* DONOT EDIT THIS F ILE - i t i s machine generated * /
i n c l u d e < j n i . h >
/* Header f o r c l ass foopkg_foo */

# i fndef _Inc luded_foopkg_foo
d e fi n e _Included_foopkg_foo
# i f de f __cplusp lus

foopkg_foo
f oo l

* S i gna t u r e : ( I ) V
4

JNIEXPORT vo id JNICALL Java_ f oopkg_ f oo_ f oo l _ I
( I N I E n v * , j o b j e c t , j i n t ) ;

Class: foopkg_foo
Method: foo l
S i gna t u r e : ( J ) V7

JNIEXPORT v o i d JNICALL Java_ foopkg_ foo_ foo l_J
( I N I E n v * , j ob j ec t , j l o n g ) ;

L is t ing 1- AC/C++ header file w i th prototypes for JN I methods.
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of the class, the name of the method, and if the method is overloaded,
the type signature of the methods arguments. Each component of the
name is separated by underscores:
Java_[packagename_] ClassName_MethodName[__ArgSignature]

Fromtheexampleclass f o o , the short nameof the JNImethodname
for f o 0 . f 0 0 1 ( ) i s J a v a _ f o o p k g _ f o o _ f o o l , and the long name i s
Java_ foopkg_ foo_ foo1__ I . The JVM looks for a native method using
the short form and if a match is not found, it searches for the long form
(ie aname that includes the argument signature). The format for encod‑
ing the argument signature is complicated by the fact that normalJava
typesignatures usespecialcharacters suchas‘[’and‘;’.Youdon’tneedto
worry about the specificdetailsof namemanglingbecausethe j a v a h tool
provided by the JDK, used to convert a Java class to a useable C/C++
headerfile, performs this step automatically.

Once you have completed and compiledthe Java class definition
you'l l needto run the javah tool to create aC/C++ headerfile that con‑
tains prototypes for eachJNImethoddefined in the class. Forclass f o o ,

addedan overloadedversionof £001 () that acceptsa l o n gas the first
parameter, and ran j a v a h to produce the header file in List ing 1.The
command lineusedto execute j a v a h was:
javah - j n i -c lasspath \ jdk1.1 .7 \ l ib \c lasses.z ip ; . \ ; f oopkg . foo .

The - j n i switch is used to produce the function prototypes
for the native methods.

Once you've generated the header file, the next step is to cut
and pastethe function prototypes into a C/C++ source file, add
the body of each function, then compile and test. It is important to
notethat the native implementationneeds to residesomewhere upon
the systempath,otherwise the JVM won't beable to find it and throws
anU n s a t i s fi e d L i n k E r r o r. A second point t o remember i s that any‑
time you make a change to the Java class you should regenerate the
header file in case there are changes that affect the native code. The
best approach is to modify your project to include build procedures
that ensure that these important steps happenautomatically.

The native implementation
If you look closely at the native function prototypes generated by
j a v a h , you'll see that each method receives a pointer to an ar ray of
JNI interfacepointers (SNIEnv *) .The JNI interfacepointer provides
access to the methods defined by JNI. You'll use it a lot because it is
the only way to access the fields and methods of Java objects.

The second parameterdiffers dependinguponwhether the routine
is aclass method( iestatic)or non-static.Class methodsdon’t execute
in the context of an object instance, so they receive a j c l a s s . This is

p u b l i c nat ive s t a t i c i n t getJNIVers ion( ) ;
pub l i c n a t i v e Class getObjectClass( ) ;
pub l i c n a t i v e i n t getFooValue() ;

p u b l i c s t a t i c v o i d m a i n ( S t r i n g a r g s { ] ) {
foo aFoo = new f o o ( ) ;
i n t j n i v e r s i o n = foo .ge tJNIVers ion( ) ;
Class fooClass = aFoo.getObjectClass() ;
System.out.pr int ln("The J N I version # is * + 3

( j n i Ve r s i o n > > 1 6 ) + ' . ' + *
( j n i v e r s i o n & OxFFFF)) ;

Sys tem.ou t .p r in t l n ( *The c lass t y p e f o r o b j e c t aFoo is * +
f o o C l a s s . g e t N a m e ( ) )  ;

System.out.println(*The cur ren t foo value i s : * +
aFoo.getFooValue( ) )  ;

)

a t i c i n i t i a l i z e r
o a d L i b r a r y ( * f o o " )  ;  }

/ /  c l a s

L is t ing2 - T h e long way around to retrieving the value.

// C++ n a t i v e implementation f o r c l a s s f o o p k g . f o o
# i n c l u d e *foopkg_foo.h*

/ / Class: foopkg_foo, Method: getJNIVers ion, S i g n a t u r e : ( ) I
JNIEXPORT j i n t JNICALL Java_foopkg_foo_getJNIVersion

( J N I E n v *pEnv, j c l a s s f o o C l a s s ) {
r e t u r n pEnv->GetVersion() ;

}

/ / Class: foopkg_foo, Method: getObjectClass, S i g n a t u r e :
( ) L j a v a / l a n g / C l a s s ;
JNIEXPORT j c l a s s JNICALL J a v a _ f o o p k g _ f o o _ g e t O b j e c t C l a s s

/ / C l a s s : foopkg_foo, Method: getFooValue, S i g n a t u r e : ( ) I
JNIEXPORT j i n t JNICALL Java_foopkg_foo_getFooValue

( J N I E n v *pEnv, j o b j e c t aFoo) {
j c l a s s aFooClass = pEnv->GetObjectClass(aFoo) ;
j fi e l d I D g e t Va l u e I d = pEnv->GetPieldID(aFooClass,* fooValue"," I " ) ;
r e t u r n pEnv->Get IntPie ld(aFoo,getValueld) ;

:

List ing 3-A more involved C++ native implementation.

a reference to the Java class object that defines the method. Non-sta‑
t ic methodsreceivea j o b j e c t asthe second parameter. A j o b j e c t is
aJNI type that representsthe Java object for which the nativemethod
was invoked and is equivalent to the t h i s pointer. A n y subsequent
arguments to the native methodare the JNI mappings of the original

Java method arguments.Al l the JNI types mentionedare defined
in J N I . H , which is included with JDK 1.1and later.

In order to make the sample application slightly more inter‑
esting, aswell asto illustratea few basic points, a newer version

of class f o o is in List ing2.You'll notice that i t has three native meth‑
ods, one o f which, g e t J N I Ve r s i o n ( ) , i s static. The second method
g e t O b j e c t C l a s s ( ) returnsa reference t o a Java object representing
class f o o , and the third method, g e tFooValue (), takes the long way
around to retr ieving the value of the private variable f o o v a l u e .

The native implementation is straightforward (see Listing3). Using
the Java interface pointer (referred to aspEnv) is assimple as indirect‑
ingthe function youwant to call.One important difference betweenthe
C++ implementationandaClanguageimplementation is that you don’t
needto pass the p E n v pointer as the first argument to each JNI method.

The implementationof g e tFooValue () illustratesthe generalsteps
requiredto accessa field memberof aJava object. It is possible to cache
fieldandmethodIDsfor future use.Notonly is this muchfaster, it makes
the codea lot cleaner.

Running the sample application (class f o o defines a main func‑
t ion) produces the following output.
The J N I ve rs ion # is 1 . 1
The c lass t y p e f o r o b j e c t aFoo is faopkg. foo
The c u r r e n t foo va lue i s -234

The complete sample code for this column is on EXE OnLine in
f o o . z i p . The foo project andworkspace are for Microsoft VisualJ++
1.1andare good illustrationsof howto set uppost-buildsteps to keep
everything up to date automatically. It is fully enabledto debugeither
Java or the C++ native implementation.

Scra tch ing the surface
We've barely scratched the surface of JNI sonext monthwe'll get into
the n i t t y gr i t ty details of the JNI interface. Among other things, we'll
take a look at exceptions, arrays, Java strings, creating Java objects,
calling Java methods, synchronisation,and garbage collection. |

Tom Guinther is afreelancesoftwaredeveloper specialising in systems
softwareand internals.He can bereachedat tomg@nh.ultranet.com.
E x Thecodefor this article isavailableonEXEOnLineand
ON LN € Viaftpatftp://ftp.exe.co.uk/pub/exestuff/9902_java.
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Data Object Wizard
Jon Perkins continues his review of the new data tools in

Visual Basic 6 by look ing at the Data Ob jec t Wizard.

[3 monthI discussed the DataEnvironment Designer (DED),a tool
that allows ADO objects to bedefined graphically. Followingon with

this theme, I wi l l introducetheData Object Wizard (DOW).Whereas the
DED is concerned with reducing the amount of code needed, the DOW
works from the opposite principle: it actually writes the code for you.

Available only within the Enterpriseedition, this tool provides two
related functions. The first is to provide a Visual Basic class module
that is based around a DED command object. This class module effec‑
tively acts asa data source. Once this has beendefined, the wizard then
allows the creation of a User Control that can beapplied to a form.

Creating a dataclass
To explain how to use the DOW we w i l l work through an example.
Because this article followson from last month’s introduction to the
DEDwe wi l l again make useof thepubsdatabase that is shippedwi th
SQL Server. As a quick reminder, this database contains a simple set
of book authors, titles, and publishers, and contains a rudimentary
set of test data. Unfortunately, it doesn’t contain a particularly well‑
stocked set of storedprocedures. If you want to t r y this example your‑
self you wil l needto apply a small storedprocedure creation file called
e x v b 0 2 9 9 . s q l that can b efound o n m y website (see details a t the end
of th is column). This file applies basic Select, Insert, Update, and
Delete stored procedures (called a u _ s e l e c t , a u _ i n s e r t , au_amend,
and a u _ d e l e t e respectively) to the authors table.

To get started you should first create a new Visual Basic 6 Data Pro‑
ject. By default this wi l l create a form, a Data Environment, and a Data
Report. Wewon't be using Data Reports in this instance so it can be
deleted from the project l ist i f you prefer.Performthe fol lowingactions:
1. Doubleclick the DataEnvironment1itemwithin the Project Window

in order to br ing up the DED. Right click on the Connection1 icon
and select the Properties menu. Then, as explained in last month’s
article,addthe necessary parameters to connect to your server,mak‑
ing sure that you includepubs as your target database.

2. B r i ng up the Data View window (found in the View menu). If you
expand the C o n n e c t i o n ] folder, and then the Stored Procedures
folder,you should see thefour additionalstoredprocedures that were
added from our e x v b 0 2 9 9 . s q ] i file. Sequentially drageach o f these
stored procedures over to the Connection1object in the DED. This
operation highl ights the difference between the two windows. The
Data View window contains a snapshot (called Connection1) of the
data source defined by the connection parameters, whereas the
DataEnvironment window contains the work ing definition of ou r
data object (also called Connection1). Incidentally,when you addthe
Insert, Update, and Delete stored procedures you wi l l be asked in
each case whether you actually want to execute the command. This
occurs because the engine is expecting to find data returned from
eachprocedure,which of course doesn’t happen in these cases. I sug‑
gest that you choose not to r u n the commands, because in doing so
you could actuallymodify the underlyingdata.

3 . Assuming that the above steps worked okay, you can now invoke
the Data Object Wizard itself, which can be found under the Add‑
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I n s m e n u . A f t e r the i n i t i a l i n t r o d u c t o r y p a g e y o u are asked
whether you want either to ‘create a class object to which other
objects can bind data’, or to create a ‘user control object bound to
an existing Class object’. Select the first of these options.

4. The wizard w i l l then present you with a tree-view representation
of a l l the DataEnvironment objectsthat havebeen created. Click
on the a u _ s e l e c t stored procedure; this identifies the pr imary
means of obtaininginformationfrom the data layer(see Figure 1).
The nextpageasks which field i s thepr imary key. Change the value
of the Primary Key column for the a u _ i d row from No to Yes.

6. Skip the next i tem ‐ Define Lookup Table Information ‐ for now.
We’ll come back to thisa l i t t le later.

7. The next three pages ask which stored procedures are to be used
to inser t , update, and delete data. Th is is where we select the
remain ing three custom stored procedures that we added earlier.

8. The final data-gatheringpageasks you what nameyou would like to
give t o the class.Enter P u b l i s h e r s ,andthenclick the Finishbutton.
Although we would expect to see a single class created, the first use

of this wizard, wi th in the context of a project, generates two classes.
The expected class - actual ly called r s c l s P u b l i s h e r s ‐ contains the
code for manipulating the table, including references to the various
stored procedures that we supplied to the wizard. The other class ‑
c l s b o w ‐ is required to exist if one or more DOW-generated classes
exist, and it contains the definit ion for an E n u m type called E n u m ‑

SaveMode. This feature offers the abi l i ty to change globally the way
that ADO saves the data. I f the value is set t o Immed ia te , then the
L o c k Ty p e i s set t o O p t i m i s t i c and data i s saved when moving the
pointer to another R e c o r d s e t record. The alternative value, B a t c h ,
sets the L o c k Ty p e t o B a t c h O p t i m i s t i c and determines that data i s
saved only when the Update method is called.

Space doesn’t pe rm i t me to reproduce a l l of the code that is auto‑
matically written into the r s c l s P u b l i s h e r s class, s o I ’ l ljust mention
the areas that I feel are important. Again, if you want to see all of the
codeanddonothavethe meansor wish to runthrough the example, then
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this too is reproduced on my website. The class contains
Get/Let properties for eachof thefields specifiedwithin the
au_se lec t storedprocedure,andtheexpectedcomplement
of AddReco rd , D e l e t e , U p d a t e , andMoveNext/Previ ‑

ous/etc methods.The classalsooffers four events: C l a s s E r r o r ( for gen‑
eralapplicationerrors),DeleteRecord(aftera recordhasbeendeleted),
x sMoveComp l e t e (whentheRe c o r d S e t moveoperationhascompleted),
and r s U p d a t e E v e n t (whenthe r s U p d a t e methodhas completed). Once
this code hasbeengenerated,VisualBasic doesn’t makeany attempt to
update it later i f anythingchangesso youcansafelymodify i t i f youneed
to. Forexample, the few placeswhere there is error handlingwithin the
classmerely passes the problemfurther up the callchain.This could be
a candidate for adding your own, more sophisticated handler. The only
cautionthat I wouldadd tothisabil ity tochange thecode is tomakesure
that your underlyingdata model is stablebeforehand. If the stored pro‑
cedures that the class is based uponare altered, then youwill probably
needto rerun the wizard in order to recreate the class, thereby losing
your modifications.The alternative is to alter the class codemanually.

I deliberately skipped pasttheDefineLookup Table Informationear‑
l ier soasnot to cloudthemainthrust of the discussion. Itspurpose is to
resolveforeign-key relationshipsto other tables.Forexampletheauthors
table, which of course predominantly deals w i th American-format
addresses,hasa field calledstate.At runtimethisfieldwoulddisplay the
two character short-formof eachstate, suchasCA for California. If the

Figure2- Select ing the class that w i l l act as the data source for the
User Control.

Figure3- A form making use of the new User Control.
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data model were to be altered, such that a states table was created that
includedthe short-formfieldastheprimary keyandthefu l lnameasthe
other field, then the Define Lookup Table Information faci l i ty would
allow the ful l statenameto beobtainedanddisplayedat runtime.

Creating a User Control object
Once the definition hasbeencompleted you can re t u r n to thewizard
andchoose to createaUserControl that usesou r data class asi t s data
source. As before, load the VB6 Data Object Wizard and then:
1. Select the second option, ‘AUserControl object bound to an exist‑

i ng Class object’.
2. You wi l l bepresentedwith a similar data source screen as shown

i n Figure 1 ,but this time displaying the r s c l s P u b l i s h e r s class
that wehavejust created(see Figure2). Click on this classandpro‑
ceed through the wizard.

3. You areaskedto choose the underlyingcontrolthat youwish to base
your UserControlon.This canbea single record(reallyacollection
of text boxes by default), a data grid, a list box, or a combo box. For
the purposes of this example, choose the single record option.

4. You are presented witha list of the fields that wi l l be displayed,
alongwith the faci l i ty to change the type of control used for each
field. The default control is a text box.
Once you havesubmitted a name for the control and pressed the

Finishbuttonyouw i l l see that the newUserControl i tem is displayed
on themainVisualBasic toolbox. If youhaveseveral of these in apro‑
ject then the ToolTip w i l l tell you which is which. In our particular
case, acceptinga default control name of Publishers actually pro‑
duces a User Control called u c t P u b l i s h e r s S i n g l e R e c o r d l .

With the control now ready for use, you can drag it over to a form
as usual. Figure 3 showsa basic fo rm wi th an instance of the User
Control, together w i th a couple of simple navigation buttons that I
added. The Previous button, for example, s imply contains the code:
u c t P u b l i s h e r s S i n g l e R e c o r d 1.MovePrev ious .

Usefulness?
Theability tocreateaUserControlobject that canbedraggedontoa form
in order to display data might seema li t t le redundant in l ight of last
month’scolumn in wh ichI performedthe samethingwiththebasicDED.
Thedifferencecomeswith theflexibility of the twoapproaches.TheDED
methodinvolvesanumberof controls thatareboundtoa straightforward
Reco rdse t object. I f asimpledatadisplaywere requiredthenthiswould
probably suffice. The DOW-basedapproach,however,gives you the code
for both a data class anda UserControl, thereby giving you the starting
point for amuchgreater degree of customisation. Whether the quality
andnature of the code is sufficient depends uponyour ownneeds - the
init ialcodecertainlywouldn’t berobustenoughformanycorporateappli‑
cations.Onekey drawbackwouldbethe lackof any support in the initial
codefor transactions.Somecompanieshavecreatedtheir ownversionof
this toolfor use in thecreationof corporatebusinessobjects that willpro‑
duce code that adheres to localcoding conventions and error handling
methodologies.This is probablya courseof action that shouldbedebated
in development departments of any size. |

Jon Perkins isafreelance VisualBasicdeveloper andaMicrosoft
CertifiedSolutionDeveloper.He is a contributingauthor of Advanced
Microsoft VisualBasic 6by TheMandelbrot Set, publishedby
MicrosoftPress. Contact h imat http://www.jonperkins.com.
Thefile exvb0299.sqland themodulecode l ist ingcan beobtained
E xX E fromEXEOnLineandfrom
o w e n& Attp://wwwjonperkins.com/exe/codev299.htm
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Some benefits of Membership:‑
@Free legal advice service
m@Pl and medical insurance at special rates
@ Support with business and technical problems
@ Advice on training, careers and jobs

Call usnow for aninformation pack on0181 567 2118
or see our new website onwww.iap.org.uk

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

M i c r o c o sm L t d
1 Eastfield Road
Westbury-on-Trym
Bristol BS9 4AD

Tel: 0117 983 0084
Fax: 0117 983 0085
www.microcosm.co.uk

Choose f r om th ree secure systems
They all allow you to control where, when
and how your software is used and allow
you to change the settings remotely by
means of unique secure passwords.
@Dinkey Dong le - The smallest
hardware key in the world and yet packed
with features.
@Unlock-It - Ideal if you are distributing
via the Internet or CD-ROM but can be
usedwith any media. Can now be linked
to automatic credit card payment
facilities.
@CopyControl Floppy - Ifyou
distribute on floppy disc this
award winning software‑
based system is just
what you need.

TheOpen
University Computing
Cont inu ing Professional Development

The Open University offers managers and professionals with
computing experience the chance to obtain an MSc degree
in Computing for Commerce and Industry, without taking
time off work. You do no t need a previous degree for entry
to the programme, although you will need appropriate
experience in computing and will probably have studied to
at least HND level.

Topics include
¢ software engineering e software development using Java

©project management relational database systems
e object oriented software technology
user interface design and development

e digital telecommunications ¢ intelligent systems

6 month course or an MSc
Courses can be studied individually or combined with others
from the Computing for Commerce and Industry (CCI)
programme to build a diploma or MSc degree. Your studies
will have immediate application to the workplace. See
http://cci.open.ac.uk.

Professional recognit ion
CCI courses are used and recognized by many of the UK's
leading companies and organizations. They are approved by the
IEE, IMechE and BCS for Continuing Professional Development
(CPD). Our Project Management course is accredited by the
Association for Project Management (APM) and the
Information Systems Examination Board (ISEB).

OUsupported open learning
All course material - including software, CD-ROM, course
books and assessment - are supplied. Your personal tutor, a
subject specialist, will provide you with advice and feedback.
You can also network with other students and tutors on the
OU’s conferencing system and attend an optional residential
school. You can fit your study around your work and family
commitments.
You will find Open University courses are practical and cost
effective and that they can build a real platform for
developing your career. Ring today or e-mail us at:
crel-gen@open.ac.uk - please quote ref CCI9BT.

F complete and send this coupon to : cciset |
The Open University, POBox 625, Milton Keynes MK7 6AA.
(1 Please send meyour Computing for Commerce and Industry
prospectus.

I Tick here if you have contacted the OUin the past.
V Tithe c c c I n i t i a l s . . .Surname.....



ACTIVEX / JAVA
COMPONENTS

ProtoView UK Ltd
26Offington Drive,Worthing
West Sussex BN14 9PN
Tel:01903 538058 Fax:01903 538068
more.info@protoview.co.uk
www.protoview.co.uk
ProtoView UKoffers alarge selection of
quality feature richActiveX and JavaBean
components.

APPLICATION
INTEGRATION

Frontec AMT UK
Unit 2,Wallbrook Business Centre
Green La, Hounslow, Middx TW4 6NW
Tel: 0181 814 4700 Fax:0181570 6760
info@frontec-uk.com
www.frontec.com
Crossplatform intelligent messaging
solutions for application integration and
e-commerce. Fullcapabilities for the
World Wide Web, EDI, SAP R/3, RDBMS,
IBMMQ Series, VANs.

DEVELOPMENT TOOLS
Inprise
8 Pavilions, Ruscombe Business Pk
Twyford, Berks RG109NN
Tel: 0118 9320022 Fax:0118 932 0017
Customer Services: 0800 454065
www.inprise.co.uk
Inprise is the leading provider of
development solutions from desktop to
enterprise level, Inprise'saward-winning
tools are supportedbyanetwork of VARS,
partners and resellers in the UK.
ComponentSource
30Greyfriars Road
Reading, Berks RG1 1PE
Tel: +44 (0)118 958 1111
Fax: +44 ( 0 ) 1 1 8958 9999
sales@componentsource.com
info@componentsource.com
www.componentsource.com
Over 1200components canbe unlocked
instantly 24hours aday, via the Internet,
the Website, aprivate dial-up network or
the telephone.
CYRANO ( U K ) Limited
Devon House, Park Street
Slough, Berkshire SL1 1PX
Tel: 01753516500 Fax: 01753 516441
khall@cyrano.com
www.cyrano.com
Leadingd e v e l o p e ro fautomated software
quality tools for financial,
telecommunications, government, utilities
and other markets.More than 1800
customers worldwide.
GigaSoft Inc
696 Lantana, K e l l e r ,TX76248, USA
Tel: 001 817 4318470
Fax: 0018 1 7431 9860
Email: info@gigasoft.com
www.gigasoft.com
Graphing|Charting functionality for all
vers ionsofVB,Delphi, VCBuilder, and
others. Downloadademo orevaluation
edition atour website
Intasoft L t d
Tresco House, 153 Sweetbrier Lane
Exeter EX13DG
Tel: 01392217670 Fax: 01392 437877
sales@intasoft.co.uk
Intasoftisthe s u p p l i e rof the popular
configurationmanagementtool AllChange
Ourproduct is backedbyhigh quality
suppor, training andconsultancy services.

Popkin Software & Systems
St Albans 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 leadingsuite of
Analysis &Design Modellingtools.
Programming Research L t d
Glenbrook House, 1/11Molesey Rd
Hersham, Surrey KT12 4RH
Tel: 01932 888080 Fax:01932 888081
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Contact MrJohn Heathcote
QBS Software Ltd
11Barley Mow Passage
Chiswick LondonW44PH
Tel: 0181 956 8000 Fax:0181 956 8010
orders@qbss.co.uk
www.qbss.com
Vast range ofdevelopmentproducts: Next
Day delivery; 90days free support; account
customers welcome.
SELECT SoftwareTools pic
Westmoreland House, 80-86 Bath Rd
Cheltenham Glos GL53 7JT
Tel: 01242 229700 Fax:01242 229701
heidik@selectst.com
www.selectst.com
SELECT SoftwareTools providesa
business-drivensolution to companies
adoptingcomponent-baseddevelopment.
Through itsmarket-leadingproductsand
services, SELECT enables the modeling,
management andassembly ofenterprise‑
class applications fromcomponents.
St ingray Software, Inc
9001Aerial Center, Suite 110
Morrisville, NC 27560 USA
Tel:001919 4610672/001800 924 4223
Fax:001919 4619811
sales@stingray.com
www.stinray.com
Stingray create best of breed object
orientateddeveloper tools for Windows
Programmers. Products can besolddirect
andthrough ResellersandDistributors.
Superbase Developers Pic
14Regent St, Cambridge CB2 1DB
Tel: 0118 944 8962 Fax:0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2provides apowerful
development environment for data based
applications with modern features and
graphical2-way development tools
includingsource code generation.
S y s t e m Science
1-6 Bradley's Close, White Lion St
London N19PN
Tel: 0171833 1022 Fax:0171837 6411
www.SystemScience.co.uk
Sales@SystemScience.co.uk
The UK Specialist for allSoftware
Development tools, representativesof
Pervasive(Btrieve), InstallShield, RoboHelp
andmany more USvendors.
Take Five Software Ltd
The Surrey Technology Centre
40Occam Rd, Surrey Research Park
Guildford, Surrey, UK
Tel: ++44 1483295050
Fax: ++44 1483 573704
Em info@takefive.co.uk
http://www.takefive.com
SNiFF+The integratedcross-platform
programmingenvironment for C/C++, Java,
IDL, Fortranandother languages.
VBxtras
1905 Powers Ferry RoadSte 100
Atlanta, GA 30339 USA
Tel:770-952-6356 Fax:770-952-6388
www.vbxtras.com
The VBxtras Catalog isThe UltimateSource
ofTools andInformationfor the VisualBasic
DeveloperWorldwide. Visit the VBxtras Web
site toget the latestVBinfoortodownload&
buy VBtools instantlyoffour ESD Web site.
VBxtras hasa30-day money back guarantee
andthe lowestprices anywhere!

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
FortranandC++ compilers with unique
CHECKMATEswitchable run-time
diagnostics. Low cost student editions
available.

HELP SYSTEMS
PeterboroughTechnical
Communication
8Whitewater, Peterborough PE2 6FB

Tel: 01733 237037 Lo-call 0345 419470
Fax:01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creationof manualsandon-screen help
systems. Pleasecallore-mail for our free
informationpack

LIBRARIES
Wintertree Software Inc.
69Beddington Ave. Nepean,
Ontario, Canada K2J 3N4
Tel: 001613 825 6271
Fax: 001613 825 5521
sales@wintertree-software.com
www.wintertree-software.com
Spellingcheckerand thesaurus
components for C/C++, MFC, Visual
Basic,orDelphiapplications.

MFC LIBRARIES
Hypercube, Inc.
Los Angeles, CA, USA
Tel: +1310 559 2354
Fax:+1310 559 2357
harlan@hcube.com
www.hcube.com
MFCExtension Libraries, HyperView++:
VBA-like embeddable forms environment.
HyperDraw++: VISIO-like diagramming|
drawing, Free demos on www.hcube.com.
Buydirect andsave

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR9 6BB
Tel: 0181681701
Fax:01816817702
Contact: www.openlink.co.uk
OpenLink Software is anindustry-leading
developer anddeployer ofsecure, high
performance database connectivity
technology, independent operating
system, network protocolandunderlying
database engine.

PROGRAMMINGTOOLS
ZAC CATALOGS
www.InstantSoftware.com
Hugeselection of visual andinternet
development tools! Complete technical
information, downloadable demos, on-line
orderingand instanton-line delivery. 30
day money-back guarantee.

Addison Wesley Longman
(Addison-Wesley)
Edinburgh Gate, Harlow
Essex CM202UE
Contact: Customer InfoCentre
Tel: 01279 623928. Fax: 01279 414130
eng.orders@awl.co.uk
www.awl-he.com/ computing
Awide rangeofbooks onsoftware
development, object-orientedtechnology
andprogramming fromauthors such as
Watts Humphrey, ErichGamma, Fred
Brooks,DonaldKnuth &BjarneStroustrup.
AP Professional
24/28 Oval Road, London NW17DX
Contact: Rachel Bridgman
‘Tel: 0171 482 2893 Fax:0171 267 0362
app@apuk.co.uk
www.europe.apnet.com/
approfessional
Book publisher oninternet
development, programming, PDAs,
softwareagents and more. Specialists in
Macintoshbooks.
Digital Press
Butterworth-Heinemann, Linacre Hse,
Jordan Hill,Oxford OX2 8DP
Contact: Sophie Foster,
Product Manager
Tel: 01865 314456
Fax:01865 314572
www.bh.com
sophie.foster@repp.co.uk
LeadingPublisherofbooksforprofessional
programmersandsoftwareengineers.
DigitalPresspublisheshigh-quality, leading
edgebooksontopics suchasMicrosoft
Exchange,WindowsNTServer, Intranet
Development,MicrosoftSQL Server, Open

VMS, X-Window Systems, UNIX, Linux,
LotusNotes, Web Servers.

Prentice Hall Europe
Campus 400, Marylands Avenue
Hemel Hempstead, Herts, HP2 7EZ
Contact: Customer Services
Tel: 01442 881891 Fax: 01442 882288
ibd_orders@prenhall.co.uk
Weare the publisherofbooksandCD‑
basedtraining materials in all areas of
computing -anddistribute leadingimprints
such as QUE and SAMS.

O'Reilly
Sheridan House, North Way
Andover, Hants
Tel: 01264 342832 Fax:01264 342761
Contact: Customer Servs Dept
e-mail: itpuk@itps.co.uk
Leadingpublisher ofbooks for Perl, C++,
UNIX, Open Systems, Windows NT and
the Internet.

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
1William St, Windsor, Berks SL4 1BB
Tel: 01753 622266 Fax:01753
sales@aldn.co.uk www.aks.com
Aladdin is aleadingsupplier ofadvanced
softwaresecurity (HASP) and smart card
development tools (ASE)forsoftware
developers
BL Computer Security Ltd
101Hendon Lane
Finchley, London N33SH
Tel: 01813430734 Fax:0181 346 2672
bl@bics.co.uk www.bics.co.uk
Wespecialisein design andmanufactureof
computersecurityproducts.Anchol,Lure
Booster,Deadlock(Dongles)a n dC.LA.M.P
Alarms
Data Encryption Systems Ltd
Silver Street House,
Silver St, Taunton, SomersetTA13DL_
Contact Roy Davidson(Sales)
Tel: 01823 352357 Fax:01823 352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DESmanufacturessoftware security
productsdevelopedasasolution to
‘softwarepiracy andtheft
Rainbow Technologies Ltd
4The Forum, Hanworth Lane
Chertsey, Surrey KT169JX
Tel: 01932 579200 Fax:01932 570743
sales@uk.rainbow.com
OnlyRainbowdelivers leadingedge
technology andISOcertifiedquality for
softwareprotectionandlicense
management.
Softlok International
Softlok House, 14Bark Street East
Bolton BL12BQ
Tel: 01204 436000 Fax:01204 436025
sales@softlok.com
www.softlok.com
Protectyour future, protectyour software.
Establishedin 1987,Softlok specialises in
software piracyprotection.
Superbase Developers P ic
14Regent St, Cambridge CB2 1DB
Tel: 0118 944 8962 Fax:0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2offerspowerfuldata
encryptiona n danRSA encryption library
with user-definablekeylengths and built-in
emailsupport for securecommunications
and datamanagement.

TRAINING
Brooks Associates
Bismore, Gloucestershire GL6 7DG
Tel: +44 (0)1452 770060

Fax: +44 (0)1452770078
Email: bbrooks@cix.co.uk
Contact: Bob Brooks
World class training for Delphi
professionals.
CRaG Systems
178 Bath Road, Thatcham,
Berks RG183HJ
Tel: 01635 873670 Fax:01635 868557
exe@cragsystems.co.uk
www.cragsystem.co.uk
CRaG Systemsprovides training and
consultancy for both Object Orientedand
StructuredAnalysis andDesignofeither
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, GL6 6€QQ
Contact Christine Shakespeare
Tel: 01452814 303 Fax:01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRi s a Training, Consultingand
DevelopmentCompanyofferingscheduled,
customised, 1-2-1,on-siteeducation. All
ourcourses are basedonpractical, hands‑
on exercisesandwe aim to te ach
programmers to develop database
applications inDelphi,VisualBasic,Access,
ClipperandVO.
Learning Tree International L td
Mole Business Park
Leatherhead, Surrey KT22 7AD
Contact Jan Mott
Tel: 01372 364600 Fax:01372 364611
uksales@learningtree.com
www.learningtree.com
Training for ITProfessionals, Totally
integratedtraining solutions from the
worlds finestindependent training
company.
QA Training
Part of QA Group Ltd, Cecily Hill
Castle, Cirencester, Glos GL72EF
Contact: Customer ServiceTeam
Tel: 01285 883388 ©Fax: 01285 883399

e@aqatraining.com

QA Training is the UK's largest IT training
company with operations worldwide. We
haveunrivalledexperience in technical IT
trainingandcontinue to pioneer the
development of new courses.
The Object People Limited
Epsilon House,Chilworth Science Pk
Southampton, SO167NS
Tel:01703 769996 Fax:01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The ObjectPeoplehaveaworld-wide
reputationinassistingclients adopt and
makesuccessfulprogress with object
technology.
Valtech L t d
Corinthian House, St Giles Circus,
279Tottenham Court Rd
L o n d o nW1P 9AA
Tel: +44 (0)171307 2300
Fax: +44 (0) 171307 2301
Web : http://www.valtech.com
training@valtech.com
Valtech isaninternationaltraining and
consultinggroup offeringa wide rangeof
courses, to transfer the expertiseto
develop new multi-tiersystems. Valtech
has trained5000people throughout Europe
in 1997,andis recognizedasthe European
leaderin Object Technology Transfer.

WEB APP DEV
Unipalm
1St Marys Court, High Street
Newmarket, Suffolk CB88HQ
Tel: 01638 569669 Fax:01638 569601
Email:exe@unipalm.co.uk
Specialist Intranet|Internetsoftware
distributors. Cold Fusion Application Server,
ColdFusionStudiofor rapiddeploymentof
databasedriven Webapplications,Netscape
-award-winningclient,servers and
development tools for Web, messagingand
crosswareapplications.
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3.t/NT/95
VISUAL BASIC

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

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

Logistix
978 199 1 9 9 8

Logistix Recruitment Limited, Lamb House,Church Street, Chiswick Mall,
LondonW4 2PD Fax: 0181 742 3061 E-Mail: logistix@atlas.co.uk

Website: www.atlas.co.uk/logistix

Te l ephone : 0181 742 3060



- EXE brings 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 pmen t a n d p r o g r a m m i n g b u s i n e s s .
F o r m o r e i n f o r m a t i o n c o n t a c t S a r a h H o r s l e y 0171 970 4838 F a x : 0171 970 4895 E m a i l : sarahh@dotexe.demon.co.uk

Are you bored of doing the same old job day in, day out?
If so, it's time for a change. Howwould you like to work for
atop Solution ProvideronaClient/Server projects?
Youwill need at least 3solid years development
experience usingVisual Basic 5. Other important skills
are:Windows NT4,C++/ANSI C, Access 97, SQL
Server 6.5/Oracle, MTS,COM/DCOM. The more of these
skills you have, the better chance you have. If you are
MCSD or Product Specialist would bever nice, but if not,
don’t worry because they provide training. Hurry up, don’t
waste any more time, send your CVtoday!

£NEG
LeadingUK's ITConsultancy have vacancy within their
DevelopmentTeam. They are looking for anexperienced
and successful ITprofessionalwho has at least2years
experience in adevelopment rolewhich should include
experience in anumber of the following areas:Visual
Basic 5,Visual InterDev,SQLServer or Oracle, Active
Server Pages,MTS,ADO and Site Server. If you have
any team leadingand projectmanagement experience,
you are the ideal candidate for this job. Don't think twice,
send your CVNOWor you will mightmiss this great
Opportunity.

TO£35.000
Looking for a dynamic, fast moving career with a
prestigious company?Would you like to receiveon-going
training, competitive salary and excellent benefits?Of
course you would, whowouldn't! The only skills you need
are 3+ years experience using Visual Basic 4/5, ActiveX
and SQL. You see, this company is not asking for much,
but they are givingalot in return for your skills. Don'twait,
send your CVTODAY!

£NEG
Young, dynamic and very big USbased high technology
management consulting company with officesin the heart
ofWest End is looking to recruit anumberof developers.
Ideal candidateswill have at least 18+months experience
in any of the following areas: LotusNotes,C/C++, Visual
C++,Oracle, Visual Basic,Access, SQL. The more of
these skills you have, the better for you. This is your great
opportunity to join anexciting environment where benefits,
salary and training are the best.

TO£30.000
Howwould you like towork for a high-technology
company established in 1984 to provide computer
hardware and software in the rapidly expanding markets
of image capture and manipulation? The successful
candidate will beworking with asmall team of
experienced programmers developing anexciting new
rangeof products. You must have abroad rangeof
experience including several years programming in C ina
technical environment. If you also have any of the
following skills would beanadvantage: C++, Java, HTML,
Web server technology, MFC or RDBMS. Excellent
remuneration packageawaits for the right candidate.

Up to £35,000
Ideally having at least 1-2years Window's development
using C++, you will beexperiencedwith developing for
Windows API's in particularWin32. Youwill also be
experiencedwith Object Oriented Development using either
ATL, MFCor OWL methodologies. Understandingof
database technology would bedesirable and knowledgeof
COM/DCOMwould also beadvantageous.This is an
exciting opportunity for Windows 95/98 and NTdevelopers.

Upto £28,000 +Benefits
This rolewill require you to become involvedwith
development problems atOperating System or compiler
source code level. Your main focus at this company will
include customer service, support, technical expertise and
problem solving. Along with your Degreeor relevant work
experience, you will also beanexperienced Access
developer with at least 2years commercial experience. If
you have integratedExcel andWord with Access
applications this will also count in your favour.

VISUAL BASIC SUPPORT ENGINEER =
Upto £28,000 +Benefits
Take your minimumof 3years development experience
with Visual Basic 4and 5 in a 32bit environment, and
complement this with your Degreeor relatedwork
experience. Anexcellent benefitspackage and the
opportunity towork for aworld leader in software solutions
where the potential for your own personal growth is
enormous. This is anopportunity to beapart of future
software developments to the PCmarket and bethe first
to use them aswell.

Up to £32,000 +Car
With experienceof project leadingor management
techniques, you will bringat least 3yearsWindows C++
development to this role. Alongwith your Win32 API
development experience, youwill also have development
experience usingOODmethodologies andagood
understandingof database techniques. Good knowledge
of COM/DCOMwould also benefityou in this role.

Upto £37,000 +Benefits
Strong development skills with SQL and RDBMS skills are
essential for this role. If you havedeveloper-level
knowledge of Oracle, DEC, IBMor Unix then this would
also holdyou in good stead. Astrong business
background in major blue-chip organisations and/or
experience dealingwith a systems technology consulting
firm is also required.Youwill develop enterprise solutions
andmaintain strong working relationshipswith your
customers. Youwill helpwith technology assessments,
prototyping, application design reviewsand performance
benchmarks.

Visual Basic Programmers Visual Basic 6, Visual Studio 6, 1yr+ £NEG
Systems Developers RAD techniques, C,UNIX,Oracle V7 To£35K
Junior Software Engineer VB5, Windows 95/NT, degree, 1yr+ To£24K
Junior Oracle Developer Oracle 7/8,Windows 95/NT, degree, tyr+ To£24K
Analyst Programmer \VB5/6, Access, SQL server, ADO, 2yrs+ To£30K
GUI Developers GUI, Uniface, ILOGViews, Visual C++ To £35K
Web Programmers Active Server Press, VBScript, JavaScript To £40K
Graphic Designer Internet,Web, printing background, 3yr exp To£28K
Games Programmer C/C++, Assembler, Console, Syrs+ exp £NEG
Software Developers C, Assembler, all levels! £NEG
Systems Development Manager Visual Basic, 2yrs DBA,Telecomms Upto £35,000
Technical Consultant Visual Basic 3-5, SQL, NT4 £NEG
Software Design Engineer X2 Visual C++, STL, MFC, 2-3yrs+ Upto £32,000
Application Engineer -Visual Basic C/C++ under Win32 API, £NEG
Software/Systems Engineer - X2 C++, Unix/NT, 2-3yrs Exp Upto £40,000
Software Developers Visual Basic, Access, SQL, Upto 18mths + Upto £28,000 +Bens
Software Engineers C++, Science Degree, 2yrs + £NEG
Junior Software Engineer C++, Real Time apps, lyrs+ £NEG
Systems Development Manager Visual Basic, 2yr+ DBA, Development Skills £35,000
Web Support Specialist -Apache, NT Sun Solaris, Netscape Server, £NEG+Bens

FOR ANY DETAILSONTHE ABOVE POSITIONSPLEASECONTACT
Logic RecruitmentConsultants, Berkeley House, 18-24HighStreet,
Edgware,Middlesex,HA8 7RP
Tel: 0181 381 1556 Fax:0181-381 1557
Email :jobs@logic-it.co.uk

LOGIC
RECRUITMENT CONSULTANTS



REAL TIME
If you have good C, C++,
Visual Basic or Firmware

from 1-10 years’ experience in a technical
computing environment and are degree
qualified, we have permanent vacancies with
client companies throughout the UK developing
state of the art technology.

For further details telephone or send CV to

John Ford Recruitment,
63 Wood Street, Barnet, Herts EN5 4BT

Telephone: 0181 447 1143 Fax: 0181 449 9248
E-mail: jford@atlas.co.uk

Web: http://www.johnford.co.uk

In and Around
West Yorkshire

We have clients currently seeking the following
Developer/Junior Consultant to develop application interfaces
using Visual BASIC £25,000 to £30,000 + world wide travel
‘C’/'C++'/UNIX Developer with SQL ability for Internet solutions &
database work £18,000 to £25,000
SQL/Visual BASIC Developers
for database applications £18,000 to £23,000
‘C’/'C++' Developers for industrial
& complex commercial development..............£18,000 to £23,000
IBM Assembler (BAL) Programmers
(can include re-training of forgotten skills!) to £28,000
Junior Programmer with Visual BASIC or Visual ‘C’ skills for
telephony applications £neg + strong career development
‘C’'C++'/Assembly Language
Developers for real time applications £28,000
‘C++'/HTML Developers for Internet applications ... £28,000
Software Development Project Leader
for small Visual BASIC development team .............£26,000 + car

For your next career move around West Yorkshire telephone
Vincent Atherton on Leeds (0113) 250 4560 or write to:

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

Airedale Recruitment

L O O K I N G F O R T H E W A Y A H E A D ?

Client respondents to a Need an e w sense of direction
in your career bu t don’t k n o w
wh ich way to t u r n , telephone
The Windows Connections
on 01189 892444 or mail
your CV t o :

r e c e n t survey indicated
that n i n e t y pe r c e n t
w e r e v e r y impressed
w i t h the quality of
candidates they
had received.

The Windows Connection
The Elms, 26 Broad Street,
Wokingham, Berkshire
RG40 1AB
Fax: 01189 893322
Email: mail@winjobs.co.uk

Co You may also visit us on
s¥*« ny, www.connectionsgroup.co.uk

fey Safra} 9
% Wes T h e W i n d o w s
C t s C O N N E C T I O N

f e b r u a r y 1 9 9 9

T H E  S O F T W A R E  D E V E L O P E R S ’

a ac wr

Let EXE help you to
omote your company

Take advantage of our Reprint Service for you own
promotional purposes. We can print up articles

advert, depending on layout.

Please call Kate Adams on 0171 970 4000 for
details and costs.



V i s i o n iT Recruitment, Bessemer House
3 Canon H a r n e t t C o u r t , Wolverton M i l l

Visual C++ -Telecomms
London Up to £30,000
A small but well-established and
successful software consultancy to the
mobile Telecomms sector require
developers with at least two years of
commercial experience in Visual C+ +
MFC. You will be developing tools for
mobile network optimisation and
enhancement.
Ref :JA-101/E

C++ - JAVA - NT - UNIX
London £30,000 + Bens
This is a wide ranging role from
designing solutions, and creating
specifications to writing code. You must
possess skills in C + + , C, Java, HTML,
NT or UNIX, and Coldfusion and be
familiar with Internet and Web
technologies. Working on projects at the
forefront of the Web.
Ref:LP-102/E

Delphi Developers
London Up to £35,000
My client, a major insurance underwriter
has an ongoing requirement for GOOD
Delphi Developers. You must be an
experienced client server developer with
a minimum of 2 years of Delphi. Ideally
as much version 3 as possible, plus
exposure to Sybase or SQL server.
Ref:AR-103/E

MAD FOR IT ‑
Visual Basic
Manchester Upto £32,000
Have you got at least 1 years Visual
Basic programming experience in
addition to Windows NT exposure. Do
you fancy developing & designing GUI
customer support interfaces, for
international client base? Then this is

Ref:CH-104/E

Visual C++ MFC
Cambridge Salary to £36,000
Experienced Visual C+ + MFC
developer with at least 3 years
commercial experience in a
development environment is required.
Ideally you will have skills in graphical
application and device driver
development as well as knowledge of
DirectX, ActiveX, COM and OpenGL.
Ref : PG-105/E

3DFX, VOODOO& Glide
Watford £28,000 + Bens
Well known in the fast growing graphics
market, this company produce the latest
graphics systems including Voodoo II
cards. We are looking for a software
engineer with experience of graphics
technology and device drivers. Good
C + + or Visual C + + programming skills
for 95/98/NT are essential.
Ref:MD-115/E

Oracle Development
Middlesex £30-50,000 + Ex Bens
One of the 12 most influential
companies in IT. Cutting edge US
software house now require Oracle
developers with a minimum 2 years
gained in commercial development of
Oracle applications and similar RDBMS.
Degree educated and Major Vendor
experience preferred
Ref:MB-106/E

DIGITAL &/OR DSP
Hayes, Middx £40,000 p.a.
This multimedia company require a
person with a very high technical
aptitude. You will have at least 2 years
Digital knowledge and DSP, including
DSP boards (SHARC, MSDN). Other
useful skills include CAD, Cadstar,
Analogue,’C’ and the competence to be
a senior engineer.
Ref:NB-107/E

JAVA - Expert
London (City) £40,000 upwards
JAVA developer required by this high
level consultancy. You need to be
degree educated and possess excellent
JAVA experience (at least 3 years) along
with JDK and J-Builder. With
development projects on NT & UNIX,
experience of both is required.
Ref : DL-108/E

C, C++, J++, Delphi,SQL
(Software Engineers)
Fleet,Hants to £35,000
Experienced Software Engineers for a
software house required with a broad mix
of skills to include C / C + + , J + + , Delphi,
SQL on Windows NT, Unix (SCO, Solaris,
AIX or Linux preferred). Any Oracle or
SQL Server would be advantageous. If
you have all or some of the above and
want experience on all!!!
Ref:JS-109/E

VisION
iT Recruitment

Visual C++ Prototyping
Cambridge to £30,000 + Bens
A unique opportunity has arisen with a
Scientific Software House to work on a
brand new development, producing
Prototype Visual C + + applications for
an Oracle v8 Database. You need to be
a flexible Team Player with an interest in
working in the very latest technologies.
Ref:ID-110/E

Visual C++/Visual Basic
Nr Tonbridge, Kent to £28,000
Visual C+ +/Visual Basic, OOD Software
Engineers are required to develop
diagnostic medical products based on
DNA imaging. Good academic
background required with a strong
knowledge of either Visual Basic or
Visual C + + with a strong orientation
towards O/O Design.
Ref:RR-111/E

Delphi Team Leader
Weybridge, Surrey

to £37,000 + Benefits
Delphi team leader required to work for
a leading information company. You will
lead a team of developers through the
entire product lifecycle, as well as
upgrading existing systems. You will
have at least 2 years Delphi experience
with 6 months held in a Senior Hands
on Position.
Ref:NN-112/E

Visual Basic
Epsom, Surrey to £25,000 + Bens
Visual Basic developer required to work
for a leading Software Development
house. You will be working with some of
the best Visual Basic developers in the
country and you will be working on
market leading software packages. You
will have at least 6months VB
development experience.
Ref:GR-113/E

Visual C++/JAVA
Watford, Herts to £22,000
Visual C+ +/Java Developers required
by UK's leading centre of expertise on
building and construction. You will be a
recent graduate with a degree in an IT
related subject and have either
academic or commercial exper ience of
Visual C + + and Java.
Ref:JC-114/E

T e l : 01908 319600 F a x : a g e s 319638



C A R E E R S & CONTRACTS
EXE b r i n g s y o u t h e c r e am o f vacancies in t h e deve lopmen t and programming bus iness .

F o r m o r e i n f o rma t i o n con t ac t Sa rah H o r s l e y 0171 970 4838 F a x : 0171 970 4895 Ema i l : sarahh@dotexe.demon.co.uk

And we want you to grow with us.
Our expansion plans mean that we need
the fol lowing technical staff:

Development team leaders
Experienced developers
Experienced QA staff
Support manager and staff

If you fit any of the above, and you have UNIX
systems programming,WIN32 APIs or Novell
NLM experience, then contact us now.

URGENT requirement for C++/Java developers for a client . . .
in Bucks Grads £20K+, experienced designers £30K-£40K | UK Technical Director: Ross Wakelin+44 118 930 4224 email ukjobs@iss.net

Telephone A
0 1425 475480 INTERNETSECURITY SYSTEMS

F Based in the Thames Va l l e y, I S S Group Ltd . is asubsidiary |ax f I S S G | d is tasked with ducing th Ids |
01425 480807 ° leadin Ft rece amnenenailioole |

VBDeveloper
London £30,000
Leading International law firm requires a Vis
developer with two years experience. Succes:
dates will have knowledge of SQL Server, M
Access. You will receive excellent caret
a competitive benefits package.
Ref; 46949/4
Email: c h a n t a l . m a r c u s fi e l d@haymarket.com

Delphi Developers
London
Developer required to join one of the fastes
media-houses in London. Specialising ir
Development for the Broadcasting
look ingfor bright IT professionals to join their
The atmosphere is relaxed and benefitsgener
candidates will have at least 1year of Delphi pro Software Developer
ming on Windows 95/9 as f Reading £30,000

Ref: 89856/2 Development Manager
Email: katherine.smith@haymarket.com London 10£55,000 +benefits Senior C++ Developer

E x p e r i e n c e d de nent manager required f to £45,000+benefits

C/C++ Programmer ndon based ol t 0 nis London based t r a d i n g company an
City to £45,000+ benefits v
Technical Consultants to St :
within this growing so! Y k i n g SHANGE (a track record of roling out this technology w i t h tion consi e l o p n Software Developer
ona variety of leading ed uwill ne a). A m i n imum ars e x p e r i e n c e of pro: » risk, pricing, or y Middlesex £20-25,000+benefits
sound Unix along with eith i s » MS-Access or SQL app s. Althou i Our client 2more VB dev LS
Sybase is advantageous, but training wil or the 7 a r s ) in leade not comefrom t h efi al industry
fight candidate. Casual dress code, flexitime i Good verbal, almost certainly come f r o ma high performance
lent career prospects. p E comr ation s k i l l s . m m i n g background.
Ref: 90947/1 7 1 7
Email: e i g h . c a r r i c k . m o o r e@haymarket.com E arrick moore @hayn " f rick moore @haymarket.com

Developmen
oad

Haymarket) | Haym Haymarket] | Haymarke t ] H a y ket|| Haymarket] sab skal
[Advertising| [Co m Contracts|| Development|(Executive]| F inanc ia l ] t
H a y m a r k e t Osyalonssee a des i i a és w w w www.haymarket.com
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E X E b r i n g s y o u t h e c r e a m o f v a c a n c i e s i n t h e d e v e l o p m e n t a n d p r o g r a m m i n g b u s i n e s s
0171 970 4895 E m a i l s a r a h h @ d o t e x eF o r m o r e i n f o r m a t i o n c o n t a c t S a r a h H o r s l e y 0171 970 4838 F a x :

S O U T H W E S T
s o u t h w e s t @ c o m p f u t u r e s . c o . u k

M C/C++/VC++
0117 988 0 0 0 0 * Mark Lodge

THE BEST SOLUTION
BATH TO £25,000
This high quality systems consultancy specialises in the
development of embedded and real-time systems at the
forefront of technology. Success has mean t that young
dynamic Software Engineers are sought with at least 18
months e x p e r i e n c e o f the following skills: C/C++, Visual C++,
ADA, Java, OOA/OOD. You wi l l be expected to have excellent
client/customer facing skills and wi l l be working with
successful c o m p a n i e s on e x c i t i n g projects. Suitable
candidates should want to rapidly broaden the i r
development e x p e r i e n c e wi th new languages and varied
application environments. in addi t ion to rapid career
development they are offering high salaries and bonuses.

TAKE O N THE WORLD e e M U e N e )
BRISTOL TO£34,000
As a result o f continued expans ion , this leader in the supply
of direct marketing software and bespoke solutions to global
organisations is looking for Senior Analyst programmers to
get involved in all aspectsof their development life cycle. A
m i n i m u m of 4 years C or 2 years C++ development on a
Windows NT or Unix platform is essential with any
knowledge of ODBC and COM/DCOM an advantage. Based
in their central Bristol software R & D offices, the right
candidates will enjoy a full compliment of benefits and the
opportunity to travel if desired. (Ref:WH/1851)

DEMAND TO BE HEARD
WORCESTERSHIRE TO £48,000
Our client has been awarded Best Business to Business e‑
commerce Solution to name but one of it's prestigious
accolades. Setting the standards in the speech recognition
industry our client uses leading edge technology within a
fast m o v i n g , dynamic e n v i r o n m e n t . A vacancy for a Software
Engineer/Senior Developer has been created for the right
candidate with approximately 2 years MS Visual C++ with
MFC within a Windows 32 b i t environment. You will receive
excellent training, exposure to the latest technology,
occasional travel to the states, a salary second to none and
good career prospects. This is an opportuni ty not to be
missed. (Ref:WH/8197)

UNIX - TRAIN TO OO, C++
SOMERSET TO £35,000 +RELOC +BENS
Our client's huge success hinges on maintaining their
position at the cut t ing edge of modern technology. Urgent
vacancies exis t within a number of specialist divisions
involved in v a r i o u s stages of the project lifecycle. You must
have a t least one year's e x p e r i e n c e within a Unix and C
development e n v i r o n m e n t but also desirable is one or more
of the following: Windows NT, 0 0 , C++. Extensive training,
however, is offered in each area. Benefits include more than
satisfactory relocation expenses for both home-owners and
non-home owners, along with an extensive benefits package.

(Ref:ML/6677)
UNRIVALLED BENEFITS
BRISTOL £20-44,000 +BENS
Be a part of history and j o i n one of the world's leading
providers of advanced digital communications solutions.
Whether you are a graduate with 12 month's experience or a
well seasoned Software Engineer, this is an opportunity to
use your Unix/C and or C++ skills within a state of the art
technical environment. You will be involved primarily in
developing real-time software for our clients next
generation mobile systems. On offer is a fantastic benefits
package which includes: pension scheme, private health
insurance, flexible working hours and 25 day holiday.
APPLY NOW! (Ref:ML/7510)

DORSET TO £33,000
Our client isa rapidly expanding Telecoms solutions provider
with an impressive client base throughout the UK.
Phenomenal success has meant they are now looking to
r e c r u i t for a number of n e w positions from Graduate
Software Engineer through to Senior Software Engineer with
the following skills: C/C++ or Visual C++ and Windows
(V95/NT). You will work on a variety of exciting projects
u s i n g the latest technologies. In return you can expect to

(Ref:ML/8797)
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M™@ WEB NOTES
0117 988 o o 0 0 0 ¢ Peter Shawyer
JAVA/CORBA/E-COMMERCE CONSULTANTS
BATH/WILTSHIRE £20-50,000
This exciting, p r o g r e s s i v e software house urgently seek
several developers for front-end and back-end Webjintranet
development projects. Whether you are a j u n i o r
programmer or a project leader, if you have at least one
year's e x p e r i e n c e in any of HTML, JavaScript, Java, ASP,
Perl/CGIyou can g a i n skills in the development tools you do
not already know along w i t h COM/DCOM & CORBA.
Excellent scope for career p r o g r e s s i o n , superb salaries,
bonuses and flexible working arrangements make this the
opportunity all aspiring Web developers cannot afford to
miss. (Ref:PS/9497)

NOTABLY HOMELY
WILTSHIRE TO £30,000
Two CLP level developers are sought to specialise in Notes‑
based In t rane t development projects for this Lotus business
partner. If you have at least 1 year's Notes applications
development exper ience, you can enhance those skills, g a i n
exposure to In te rne t development technologies and earn a
lucrative salary plus bonus; all of this plus the opt ion to work
in the comfort of your own home, spending just 2-3 days per
month in the office, if you so wish. (Ref:PS/9200)

JAVAMOBILE
BRISTOL £20-30,000
This well-reputed provider of hi-tec solutions to the finance,
telecoms and government sectors, urgently require Java
developers at all levels. If you have a minimum of one years’
Java programming experience, you can get involved in
cutting-edge Internet/Intranet delivery projects, g a i n x‑
training to Corba and Oracle and earn an excellent package
in a high-profile role with possibilities of UK and
international travel. (Ref:PS/8581)

BOUNDLESS POSSIBILITIES
GLOUCESTERSHIRE £28-35,000
This extremely successful provider of Web-centric solutions
to a variety of sectors urgent ly r e q u i r e several Web
professionals. Whether you are a developer with knowledge
of ATL, HTML, VB, Java, COM,C/C++ (any blend thereof) or an
experienced web designer with a creat ive outlook and good
general multimedia skills, you can become part of the South
West's major IT success story. The scope for career
progression, the marketability you will gain through both
the training and prestige of working here, along with the
irresistible package, make this an awesome opportuni ty.

LOTUS NOTES - GAIN DOMINO =‐F**?5/9588)
BRISTOL TO £30,000
This pioneering Notes Consultancy now need to r e c r u i t two
Developers to join the burgeoning Lotus Notes
Development team. Ideally you will have at least six months
experience developing in Domino although X-training to
Domino is available for those who can demonstrate a good
understanding of NotesV4.x development. To find out more
about this superb training opportunity and the fantastic
package on offer, call today. (Ref:PS/9417)

REWARD YOURSELF
SOMERSET TO £50,000 +CAR
This dynamic software house, a leading provider of Intranet
and Java applications, urgently require Java and Corba
Developers a t al l levels, ideally with e -commerce ,
management and strategy e x p e r i e n c e . These opportunit ies
encompass pioneering Web-centric development projects,
accredited t r a i n i n g in Java and Corba, irresistible
remuneration packages, bonuses and car. (Ref:PS/8683)
S . W E S T C + + , ASP, VB, DCOM DEVELOPERS £18-36,000
BRISTOL INTRANET A/P, C/C++, ASP GAIN JAVA TO £35,000
BRISTOL JAVA A/P, WEB/E-COMMERCE TO £33,000
BATH WEB DESIGNER, DIRECTOR, HTML TO £20,000
BATH JAVA CONSULTANTS, E-COMMERCE TO £40,000
WILTS JAVA/CORBA, OO DEVELOPERS £20-35,000
WILTS INTERNET CONSULTANTS, ALL LEVELS £20-40,000
WORCS 0O/WEB DEVELOPERS - GAIN JAVA TO £35,000
GLOS ‐ WEB/INTERNET SYSTEMS DESIGNERS TO £35,000
GLOS NOTES/DOMINO DEVELOPERS £25-30,000
WILTS NOTES A/P’s (CLP), WORK FROM HOME TO £36,000
DORSET NOTES DEVELOPERS & ADMIN £15-32,000
DORSET HTML, DIRECTOR, PHOTOSHOP TO £21,000
BRISTOL WEB/MULTIMEDIA DESIGNERS £18-25,000‑

| virginauantic
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@ VB/SQLSVR
0117 988 o 0 0 0 ¢ Peter Bennett

PROGRAMMERS TO SENIOR A/P’S
WILTSHIRE £22-35,000
Specialising in Microsoft SQL Server database technologies
our client has established itself as a leader in the
development of enterpr ise wide software solutions. If you
have 6 months e x p e r i e n c e i n Visual Basicv4/5/6, SQL Server
6.5/7 then apply n o w to work within this relaxed but
dynamic environment. This unique opportuni ty wi l l cross
t r a i n you to the latest Microsoft technologies as and when
required e n c o u r a g i n g you towards MCSD status. Apply now
and r e c e i v e a structured career, h igh salary and full benefits.

(Ref:DV/9885)

DOCUMENT MGMT, WORKFLOW, IMAGING
BATH £21-38,000
Our client is one of the largest and most prestigious
consultancy firms in the world. 5 Senior Consultants/
Consultants are now urgently required with e x p e r i e n c e in
any of the fol lowing: Workflow Implementat ion,
Document Management , Imaging, Data Capture, Systems
Integration. You will be involvedin the full p ro jec t lifecycle,
utilising and building on your expertise. The successful
candidate will r e c e i v e an excellent salary, training as and
when required and a generous benefits package.
SHARE THE WEALTH (Ref:DV/9783)

BRISTOL £18-38,000
Our client employs 2000 staff worldwide providing software
and s e r v i c e s to the secur i t ies industry. Within this dynamic
environment Developers through +=to_ Senior
Analyst/Programmers are now urgently required to develop
their software through its full project life cycle. You wi l l have
a minimum 6 months e x p e r i e n c e i n Visual Basic v4/5/6 and
SQL Server 6.5/7. As well as an excellent salary you will be
working within a flexible, leading edge hands-on
environment. (Ref:DV/9883)

SLICK VACANCY
WILTSHIRE TO£30,000 +BENS
Our c l ien t is a specialist lubricants and chemicals
manufacturer with operations in over 50 countries world‑
wide. Vacancies exist w i th in there ISdepartment for 4 A/P's
with a t least 1 2 months e x p e r i e n c e o f 1 o f the following:
Visual Basic (v5/4), Access 97 and SQL Server 6.5/7.0. You
will be responsible for the development of cross-business
applications for deployment throughout the world. On offer
are excellent salaries, full benefits package and an
opportuni ty to receive technical skills training in to other
leading edge technologies. (Ref:DV/9348)

WHATA JOB!
NORTH GLOS TO £31,000 +BENS
This well established and highly successful software house
urgently r e q u i r e s a graduate with at least 2 years experience
designing, developing and testing a multi-user Visual basic
4/5 and SQL Server 6/6.5 application. Experience of the
following would be advantageous although ful l t raining wil l
be g i v e n : Rational Rose, Active X controls and components,
COM/DCOM and SQL Server. If you are not already at MCSD
status then full training to this is mandatory. Apply now and
receive a healthy salary with full benefits and in/out house
training. (Ref:VB/9413)

VB/ACTIVE X DEVELOPERS X5
WILTSHIRE TO £30,000 +BENS
Our cl ient is one of the leading suppliers of IT solutions to
the EmergencyServices in the UK. Opportunities have been
created to work on a leading edge technology project from
inception through its full life cycle. The ideal candidates will
have a t least 1 2 months e x p e r i e n c e developing user
interfaces for n-tier client-server systems u s i n g Visual Basic
4/5 and Active X. On offer are excellent salaries and an
extensive benefits package. (Ref:VB/8864)oT Gis
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VIRUS ALERT!
If you receive an email entitled ‘Badtimes'’, delete it immediately.
@ Do not open it. Apparently this one is pretty nasty.
@ It will not only erase everything on your hard drive, but it will also

delete anything on disks within 20feet of your computer.
@ It demagnetizes the stripes on ALL of your credit cards.
@ \treprograms your ATM access code, screws up the tracking on your

VCR, and uses subspace field harmonics to scratch any CDs you
attempt to play.

@ It will re-calibrate your refrigerator's coolness settings so all your ice
cream melts and your milk curdles.

@ It will program your phone autodial to call only your mother-in-law's
number.

@ It will mix antifreeze into your fish tank.
@ It will drink all your beer.
@ It will leave dirty socks on the coffee table when you are expecting

company.
@ ts radioactive emissions will cause your toe jam and bellybutton

fuzz (be honest, you have some) to migrate behind your ears.
@ It will replace your shampoo with Nair' and your Nair with Rogaine?,

all while dating your current boy/girlfriend behind your back and
billing their hotel rendezvous to your Visa card.

@ tw i l l cause you to run with scissors and throw things in a way that is
only fun until someone loses an eye.

@ It will g i v e you Dutch Elm Disease and Tinea’.
@ \t will rewrite your backup files, changing all your active verbs to

passive tense and incorporating undetectable misspellings, which
grossly change the interpretations of key sentences.

@ \fthe ‘Badtimes’ message is opened in aWindows 95 environment, i t
will leave the toilet seat up and leave your hair dryer plugged in
dangerously close to a full bathtub.

@ It will not only remove the forbidden tags from your mattresses and
pillows, but it will also refill your skimmed milk with whole milk.

@ It will replace all your luncheon meat with Spam.
@ It will molecularly rearrangeyour cologne or perfume, c a u s i n g it to

smell like dill pickles.
It is insidious and subtle.
It is dangerous and terrifying to behold.
It is also a rather interesting shade of mauve.
These are just a few signs of infection.
‘A hair removalproduct *A hair regrowthproduct °Athlete's Foot (yuk)

Thanks to Jules for forwarding this one to us.
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Freebie of the month
If you've been reading this particular section of the
magazine avidly for the last few months, you will by
now have gota pretty good idea of the kind of freebies
doled out to journalists by the v a r i o u s companies in
the software industry. Some give novelties ‐ things
that you can squeeze, things that go squeak, things
that glow in the dark, or other such nonsense. Some

give more practical gifts - pens, pads, bags. Some g i v e alcohol (mmm....
alcohol). Then there are those that specialise in the kind of freebie you can
wear ‐ most often t-shirts or button-up shirts.We have even encountered
the odd cagoule, jacket, and sweatshirt. But this is anew one on us.

Debugging and code analysis tools specialists NuMega Technologies
(now part of Compuware, we should mention) popped round to see us last
month, and they came bearing boxer shorts. Not just any boxer’s shorts, of
course. No. These are green. Very green. Sporting a rather delightful tartan
pattern (or perhaps that should just be plaid, because we did try to look the
tartan up... with no success), and generously sized to fit everyone in the
office apart from the Big Giant Ed, did we mention they're very green?

Seriously, though, folks. These are good. In keeping with our ongoing Cam‑
paign for Useful Freebies,we have to declare the NuMega boxers a success.
Other companies, take note. Boxer shorts ‐ good, squeezy cameras ‐ bad.

And furbyly,..
NSA, the United States’ super-secret spy agency, has been invaded by
eavesdroppers. No small matter this, for NSA has long had the world’s
most sophisticated eavesdrop‑
p i n g network (codenamed ECH‑
ELON). Apart from routinely
monitoring all phone, fax, telex
and email traffic around the
world - including the UK, thanks
to NSA's cosy relationship with
GCHQ - the agency, based at
Fort Meade in Maryland, is reputed to have the world's most advanced
computer systems installed in vast underground vaults below its head‑
quarters building. Technology there is reckoned to be at least a decade
ahead o f the rest o f the world. Yet the mighty NSA i s r u n n i n g scared from
a $30 children's toy that caused near riots in toy stores last Christmas.

Furby, for the previously unaware, is an electronic furry doll. The twist
is that Furby interacts with the user (read: child) thanks to a network of
sensors which let it know when it is being touched. Furby also speaks in
its own baby-language, Furbish, which kids are flocking to learn. The dolls
have an infrared port built into their foreheads, which allows Furbys to com‑
municate with one another. Should one Furby begin laughing, it will usu‑
ally set off all the other Furbys in the room. So why is NSA so worried?

Simple. Aside from fluent Furbish, Furby gradually learns to speak
English words (up to 100 of them) by listening to what is said to i t , sam‑
pling and analyzing the waveform, then reproducing the words in its own
v o i c e . NSA is worried that if employees bring Furby onto the p r e m i s e s and
inadvertently have conversations including classified information in front
of it, the doll may later repeat what it has heard and grass up Uncle Sam.

Knowing the NSA as we do, however, we're sure it's only a matter of
time beforea special version of Furby,engineered to spy for the US rather
than against it, is deployed against the children of foreign diplomats the
world over. So remember: loose lips sink ships, and Furbys have ears.



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

Verity’s Laureate bid
Ms Stob presents her formal entry for the top job.

Variation on aVillage Peoplesong
(Best read whileplayinga video of a dance
troupe of hard-hattedMicrosofteesonyour
mental television.)

Young man, wipe that smile off your face
Isa id
Young man, get into that KnowledgeBase
Isa id
You know that there’s code to be cut
There’s no room on board for drifters.
You say the APIs are obtuse
Isaid
Young man, that’s a feeble excuse
Isaid
You know where the answers are kept
Socomeon andjo in the party.

Bosh BoshBoshBosh Bong

You've got to sub to the M-S-D-N
You’ve got to sub to the M-S-D-N
You get Windows NT for Franceand Japan
Updated in a quarterly plan!
You've got to sub to the M-S-D-N.
You've got to sub to the M-S-D-N
You get the SDKs and the DDKs too
It’s al l there for me and for you!

Young man, I see the fear in your eyes
Isa id
Young man, best sub to Enterprise
Isa id
Youngman, you'll get Visual C
With all that way-outwizardry!
Soyoung man, don’t take no stupid r isk
You know
You should buy all those silver discs
Because
Those guys at Redmond are great
They just live to make your life fun!

Bosh BoshBosh Bosh Bong

You've got to sub to the M-S-D-N
You've got to sub to the M-S-D-N.
You get Windows NT for Franceand Japan
Updated in a quarterly plan!
You've got to sub to the M-S-D-N
You've got to sub to the M-S-D-N
You get the SDKs and the DDKs too
It’sa l l there for me and for you!

(Repeatandfade)
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Backup is for punters
Monday’s tape is out of date,
Tuesday’s suffered unknown fate,
Wednesday’s tape caught in the rollers,
Thursday’s chewed by canine molars,
J im took Friday you' l l remember,
Saturday vanished in September.
A Sabbath backup would bea freak ‑
But if we can’t find one, we’re up the creek.

The dog's breakfast
The Boss asked
his PA, and
his PA asked
the Manager:
“Can we have a printout
of the profit that we made?’
The Manager
said: ‘Certainly.
T l l goand tell
the Programmer.
It’s his fault
the MIS
system is
delayed.”

The Programmer
said: ‘Bloody hell!
Who demanded
Oracle?
I won’t let
this pass
without
a big row!’
Sothey called
a big meeting ‑
everyone attended ‑
and for a l l I know
they’re sti l l
sitting there
now.

The demo of my rival has crashed
The demo of my rival has crashed
And I am pleased.
Dramatically and publicly it has crashed
In the presence of not only ou r usualcontact

at the Customer
But also their senior IT representative
F r o mHead Office in Mil tonKeynes
Whose blessédhandwas on the mouse
When the application suddenly froze.
As did the smile on the face of my rival
And sweat trickled visibly down his temples

Glinting in the bright white light of the OHP
Which was projecting his stupidity four feet

across
Onto the screen at the back of ou r boardroom.

The app of my enemy has bombed
And I a mthrilled.
Completely and utterly it has bombed
No mere lockup or access violation
But a fu l l r ipe glorious Blue Screen of Death
On NT4 Workstation SP3.
And mirabilis dictu something I hadnot even

dared hope for
Thear that the crash damaged The Live Data

base itself.
(They are dumping the transaction log
In an effort to sort it out.)
Soeven the gnomic DBA subcontractor
Formerly a slavish ally of my enemy
Now mutters dark curses.

How little avails my rival now
His innovative useof RAD techniques and
His clever n-tier design
Which spreads the burdenof process across

three platforms.
(How well the burden of the corpseof his demo
Is spread across three platforms!)
How muchmore enjoyable in retrospect
His litt le homilies on the necessity
Of having in-depth Unix expertise
Before undertakinga complex design like this
Which (he said) I would find
Relied on concepts not present in toy operating

systems.

Soslosh in the g in and give the tonic to the
thi rsty spider plant!

Ringout wild modems!
Build a celebratory bonfire of toner cartridges!
The Germans have madea term for it
But schadenfreude is too small and meana

word
To contain my malicious ecstasy.
All the better if because of this incident
The contract is cancelled
And the company goes bust
And we get the sack
And the directors’ lives are ruined
And Englandloses the World Cup!
For the demo of my enemy has gone West
And I a mpleased. a

Verity Stob wishes to apologise to Wendy Cope
(‘Variat ion on a Lennon and McCartney
song’), Anon (‘Monday’s child isfair of face’),
A. A. Milne (‘The King’s Breakfast’), and
Clive James (‘The book of my enemy has been
remaindered’) whose ideas she has here ripped
offshamelessly.
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Onemakessoftware theft
i l legal,the othermakes it

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

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

level of security with the min imum of effort.

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

Isyour salary right for the jobyoudo? We're sure many of youthink that youshould bepaidmore. Here's your chance to findout how your salary compares with colleagues insimilar jobs. Helpustounderstand thecurrent situation bytelling

usabout your jobandwe'll give youthereal story.

The questionnaire isanonymous and all 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 skillsand experience are.

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

Bletchley Park Trust (www.cranfield.ac.uk/ccc/bpark|) orthe

Disaster Emergency Committee Hurricane Appeal

(www.oneworld.org/oxfam|atwork/emerg/mitchdec.htm).

Please tickwhich charity youprefer ustodonate to.

Just foldand secure this survey and send back tous- Freepost

or byfaxon0171 970 6741.

Your job2.c. Ifno, are youself-employed?

OaYes (1bNo

Are youacontractor?

OaYes CbNo2.c.1. If yes, howmany yearshave youbeen self-employed?

(Note forcontractors: where the surveymentions ‘your company’ youGates than 1 He68

should treat thisas your current clientJemployer, not your own business.) a fodyears of A

Oc Og10‑

1.a. If yes, how many yearshave youworked asa0d4-6 Oh12+

contractor?

DaLess than1 oOd46 f-‐P3. Which ofthe following best desc:

1b1-2 yearsOe6-10company/client's main activity?

Oc24 0ft0+OalT OleTelecoms

|Ob Industry Cf Education

Contractors: gotoquestion 3.‐‐‐‐_| OcFinance OgGovernment

OdServices O zOther.

Are youinfull-time employment?

OlaYes ObNo 4,Which ofthe following best describes your current job

title?

2.a. Ifyes, how many yearshave youbeen infull-time (laSoftware developer eTechnical director

employment? -CbSoftware engineer ‐(1fContract programmer

OaLess than1Oe6-8 Cc Analyst/Programmer (gDatabase developer

Ob1-2 years Ofeto Cid Consultant Oz Other__ _

O24 Og 10-12

Od46 Oh12+ 5.Do youwork inthesoftware development department

..of your company/client?

2.b. Ifno, areyouinpart-time employment? OlaYes bNo

OaYes ObNo

..6.Do youhave aformally-agreed flexi-time arrangement?

2.b.1. Ifyes, how many yearshave youbeen inpart-time GlaYes (bNo

employment?

Oaless than16-8 7.Are youexpected todress formally (suit and tie), smartly

0b1-2years 0f8-10(shirt and trousers), or casually (jeans and T-shirt)?

Oe24 }g10-12OaFormal OcCasual

Od46 OA12+ObSmart

10. 1. 12.

Which programming languages doyouusein your job17.

(please tick all that apply)?

Oac OjHTML

ObCt+ OkXML OcVisual Basic O/4GL

OdDelphi OmFortran

OeJavaUnCobol

UfAssembler UoSQt

OgPerl CpNon SQL databases

Uh JavaScript OzOthers.

Oi VBScript

18.

Which platforms doyoudevelop for (tickall that

apply)?

UaWindows OdEmbedded ObUnix OeVMS OcbDOs zOthers.

Which platforms doyoudodevelopment work on19.

(please tickall that apply)?

OaWindowsOd Embedded

ObUnix OeVMS OcDOS0 zOthers

What typeof development areyouprimarily involved

with?20.

CaBespoke appsUOdEmbedded apps

Cb Systemsoftware

Cc Off-the-shelfapps LzOther.

Aretheusers of your software primarily in-house?

OaYes [1bNo

Money matters

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

thisisthe average total amount incoming fromcontracts, not any

salary|fee youpay yourself ifyouhave your own company).

13. 14. 15. 16.
16.a.

21.

Which ofthe following ranges does your current salary

fall into?

UaLess than £10,000

0b£10,00-£14,999

Oc £15,000-£16,999

Cid£17,000-£19,999

Ue£20,000-£22,999

Oj£35,000-£37,999 Ok £38,000-£40,999 01£41,000-£49,999
Om£50,000-£59,999 Cin£60,000-£69,999

Of£23,000-£25,999 0o£70,000-£79,9992

U g£26,000-£28,999 COp£80,000-£89,999

0A£29,000-£31,999 OCq£90,000-£99,999

()/£32,000-£34,999 Or £100,000+

Do youfeel your current salary is:

Oa ToohighOd Slightly low 2.

ObQuite high UeVerylow“

OcAbout right

Do youfeel your current salary accurately reflects your

skills andabilities? Py

OaYes ObNo.

Do youreceive anannual bonus?

OaYes ObNo

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

ClaLess than 5%Oc10-14%

0b5-9%Od15%+

What was your salary range12months ago?

©aLess than £10,000 Cj £35,000-£37,999

COb£10,00-£14,999 COk£38,000-£40,999
Oc £15,000-£16,999 |£41,000-£49,999

Od £17,000-£19,999 m£50,000-£59,999
0e£20,000-£22,999 n£60,000-£69,999

] f£23,000-£25,999‐] 0£70,000-£79,999 (] g£26,000-£28,999 (Jp£80,000-£89,999

Ch£29,000-£31,999 COq£90,000-£99,999

0/£32,000-£34,999 0)r£100,000+

Roughly what amount insalary increases doyou

expect toreceive within thenext 12months?

(1) aNo increase Ue£3,000-£3,999 OCb£500-£999 COf£4,000-£4,999

Oc £1,000-£1,999 Og£5,000+

Od£2,000-£2,999

Ifyouchanged job/client what increase insalary would

youexpect?

0aNo increase U e£3,000-£3,999

CUb£500-£999 0f£4,000-£4,999

Oc £1,000-£1,999 Og£5,000+

Ud£2,000-£2,999

What rangedoyouexpect your salary tofall intoin

three yearstime?

OaLess than £10,000

OCb£10,00-£14,999

Oc£15,000-£16,999

Ud£17,000-£19,999 0e£20,000-£22,999 (f£23,000-£25,999

(0j£35,000-£37,999 0k£38,000-£40,999

(|£41,000-£49,999

(1m£50,000-£59,999

C1n£60,000-£69,999

70£70,000-£79,999

0g£26,000-£28,999 (1p£80,000-£89,999

Oh£29,000-£31,999 0g£90,000-£99,999

7 /£32,000-£34,999 Cr£100,000+

Isearnings potential themain reason youwork within

theITindustry?

OaYes ObNo

Your track record

How many employees arethere at your company/client

intheUK?

OaLess than 51e100-499

0b5-90f500+

Oc10-49 OgDon't know

Od50-99

What isthesizeof your software development team?

OaOne Od13-20 0b2-5Oe2i+

0c6-12 fDon't know

Where are youbased?

Ol aLondon OhSouthern England

]bSouth East ]iNorth East

OcMidlands jEast Anglia

Ol dNorth West )kWales OeM4corridor OI Northern Ireland

OfSouth West 0zOther

OgScotland PTOR
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own copy,
yesterday?
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A subscription to EXE will keep you in touch with the history
of software development as it happens...


