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The Delphi environment is everything a developer
would want in an application development product.
Ailmost! Malti-Edit forWindows integratesandenhances
the Delphi IDE, providing access to a fully featured
source code editor without sacrificing the Delphi tools.
New Version 8 includes full 32-bit performance, lan‑
guage specific keyassignments,WebLair - 32-bit HTML/
website management environment, and much, much
more!

Doc-To-Help’s intelligent single sourceapproachenables
you to automatically create and maintain professional
printed documentation andonline HelpforWindows
3.x,Windows 95, andWindows NT.
Doc-To-Help features include:
= “No Compromise” control over format and content
of print and online Help

= fiutomatic generation of conceptual, procedural, and
What's This? Help topics

= fiutomatic generation of hierarchical .CNT files
With Doc-To-Help, you'll enjoy increased productivity
with lesseffort,while retaining the flexibility that comes
from complete control over every aspect of your printed
and online documents.
Doc-To-Help:Saperior documentation, superior online
help... Froma single source.

Take Control of your Software Projects
With NEWTrack Record4.0 the awardwinning soft‑
ware development tool for tracking bugs, feature re‑
quests. €ind NOW with web browser support.
= Create dynamic, fully customizable reportsandgraphs
= Custom databases track any type of information
= Ideal for individual, workgroup or remote use
= Integrates with Microsoft Visual Source Safe, PVCS,
and MKS Source Integrity

= NEW! Submit bugs directly from Visual C ++and
Visual Basic

For more information or to order call:
=» Soft/Export Ltd.

F FreeFone: 0800 973 098
) FreeFax: 0800 973 327
e-mail: info@softexport.com
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All products mentioned herin are trademarks or
registered trademarks of their respective owners.
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The latest version of Blue Sky’s popular help ~
authoring tool makes it even easier to create ©

| help systems:
® Total Project Management - anextra

pane onthe left allows easy navigation
© and viewing of allfilesin aHelp project
_ ® Graphic Link View gives agraphicalview

o fa Help project,i d e n t i f y i n gjumps and
popups toand from topics, aswell as
browse sequences

| ® Team - Help authorscan
share the creationof aHelpproject and.
track the p r o g r e s so feach other

® TOC C o m p o s e rvisually creates the
ContentsTab of aWinHelp system.
C u s t o m i s e dReports including Topic
R e f e r e n c e ,Topics with Broken Help Links
and ExternalTopics :
One Click Single Source Technology
creates WinHelp, H T M L - H e l p ,web sites &
docs - from asingle source i
‘ S u p p o r t sAll HTML Help Features ‑
i n t e r a c t i v etable o fcontents, multi-level
indexes,navigation buttons,mid-page
jumps, frames, related topics, splash
screens, H e l p - s p e c i fi cHTML pages,
hyperlinks, GIFfiles &MAPfiles

R o b o H E L P5 Special Edition i salso now
available with Blue Sky's new native HTML
Help a u t h o r i n gtool, RoboHTML.

DotHLP
Help Files Made Easy

DotHLP is probably the easiest Windows
Help File Generator available - create your ©firstworking Help File in about a minute! Just ©
type in the help text, without worrying about
the i n t r i c a c i e so f.HLP files.
If you change acontext help id, Jump
Integrity will update allreferencestoit,
m a i n t a i n i n gthe integrity o fyour help file.
DotHLP's IDE makes it easy to manage

| multiple projectsvisually. Use any help project
as atemplate for a new project,or pick a
standard Colour Scheme.

©DotHLP includes abuilt-in word processor,
spell checker, i m p o r t / e x p o r to fRTF & text,
and amacro editor. You can compile for
Win16 or Win32 from the same source.

Optimizelt!
O p t i m i s eYour Java Code

© O p t i m i z e l tletsyou test and improve the
p e r f o r m a n c eo fyour Java applets, |

a p p l i c a t i o n so rJavaBeans. I tgoes behind the ©
©scene of the Java Virtual Machine and shows

how anapplicationuses computer resources. |
Now you can easily spot the code
r e s p o n s i b l efor excessive memory allocations

~o ri n e f fi c i e n tCPU usage.
Optimizelt analyses how CPU time is spent

| | onathread by thread basis, and provides
©realtime data about memory allocations.

Optimizelt analyses all Java code used inan ‑
a p p l i c a t i o nwhether the source code i s

~ a v a i l a b l eo rnot,s oyou can evaluatethird‑
party building blocks such asJavaBeans.

Delphi2Java
Convert Your Delphi Apps to Java

D e l p h i 2 J a v aconverts your entire Delphi
application to Java source code (either to an
application or anapplet) - this includes both ‑

©your Delphi forms and the Object Pascal
source code!
95% of theRTL/SYSUTILS library isfully
converted from Deiphi to J a v a ,aswell as
global variables and user definedtypes.
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VisualStudio 97 includes the equivalent
edition of VisualBasic 5 as well as
Visual C++, J++, FoxPro&InterDev

Visual Basic Enterprise 5.0 £918
Visual Basic Professional 5.0 £378
Visual Basic Learning 5.0 £70
Visual Studio 97 Enterprise £1125
Visual Studio 97 Professional £765

Janus/Ada 83 Compiler
Janus/Ada 83 ProDevS84
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Who cares about reuse?
_ Reuse is a hot
+ topic when
discussing
object-oriented
software

engineering and components
seems to be the latest buzzword.
But what are components?
According to Ivar Jacobsen in
Object OrientedSoftware
Engineering, ‘Components are
already implemented units that
can beused to enhance the
programming language
constructs’.

Becauseof their na ture ,
components typically are used
during the implementation
phaseof the software life cycle,
and programmers should be
able to browse through a
repository of reusable
components, and pick those
they want to use.

This raises two interesting
questions. Firstly,howdo you
get a reusable component?
Secondly, howdo you know
which ones to use?

The first question can be
answered by anyone who has
gone through more than oneOO
project. You don’t get reusable
components: you have to design
reusablecomponents. The
component repository can be
populatedwith every single
software partition ever created
in the company, but, if it is not
properly designed, this ‘parts
bin’ wi l l beend up being that
oldfil ing cabinet at the back of
the office containing old or
useless information. This
actually also answers the
second question - software
design enables you to find out
which pa r t s of the new system
can benefit from previously
created components.

Once again, we face an area
which many programmers have
shied away from - software
design. Why is it that twenty
years after DeMarco’s
StructuredAnalysis and

EXE d e c em b e r 1997

Systems Specification a large
proportionof software is still
beingbuilt without properly
undertakinganalysis and
design? No other self respecting
industry builds something
without a correctdesign. After
a l l , who would step ontoan
airplane that, without a proper
design, was built from off-the‑
shelf parts?Who wants to be
responsible for buildinga house
without having the blue-prints

Object OrientedAnalysis and
Design (OOA/OOD) techniques
havebeen in usesince the late
eighties: OMT (Object
ModellingTechnique) being the
most popular one, and UML
(Unified ModellingLanguage)
being touted as the most
promisingnew standard.
Object-oriented design focuses
on describing a system in
independent units with specific
responsibilities. These units

Why is it that twenty years after
DeMarco’s StructuredAnalysis and
SystemsSpecificationa large
proportion of software isstill being
built without properly undertaking
analysis and design?

available? Reusewould be the
least of your concerns!

Remarkably, because of
thousands of years of
experience in design, reuse is
widely practiced in the
construction industry.One of
the reasons why software
programmers are not bothered
with analysis anddesignmight
be that software is built on top
of ten to fifteen year old, well
designed, well proven legacy
systems. Generally,
programmers only benefit from
reuse when designers do a good
job. However, since design
seems to bethe key factor in the
reuseof code, what would be the
outcome of companies taking
reuse one step further and
trying to reuse successful
designs from the past?

The object-oriented
approach seemsa perfect fit.

may bebuilt up from many
other smaller units. If properly
designed, companies can reuse
these units in future projects.
Even if reuse cannot be
achievedat the code or
component level, design
patterns can certainly be
identified and reused to create a
new component with the same
structure andsimilar
behaviour.

It seems only a small step to
think about reuseat the
analysis level. In the design
phase the ‘how’ of the system is
described, whereas the analysis
phase focuses on the ‘why’. One
of the problems of reuse is
understandingwhat it does, and
why a system has been built in
the first place. Analysis models
describe what can becalled the
applicationdomain.This only
considers what the new system

shouldbeable to do,anddoes
not consider implementation
issuessuch ashardwareor
programming language. This is
the perfect environment to look
for similar requirements
betweendifferent projects.If
the requirement descriptions
are similar, there may bea
similar design or even asimilar
implementation.Again,
‘patterns’ play an important
role in al l this. General problem
descriptions ( for example, a
customer ordering a new
product)might bemodelled in
patterndiagrams. This wi l l
make it easier to find existing
designs which handle that
specific type of problem.

Reuseat the analysis and
design level requires object‑
orientedanalysis and design
tools that are able to store
analysis models separate from.
design models, but are able to
share these models at an
enterprise level.Their
repository should beable to
identify useror workgroup
development environments, but
at the sametime it should make
reusable designs or units easily
accessible for every developer
independent of the project heor
she is workingon.

It becomes clear that reuse
at the code or component level
gives you only one small piece
of the pie.Not only can
programmers benefit from
reuse,bu t the software analysts
and software designers can also
benefit from previously
recordedexperience, thereby
avoidingmistakesmade in the
past. Object technology is
therefore not a ‘too fine
grained, too technical religion’:
it provides a very useful
mechanism to achieve the real
benefits of reuse.
D i rkHus
TechnicalManager
CayenneSoftware
(www.cayennesoft.com)
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Select the distribution disk type for the built media. Select Data
2s Files to place your data asuncompressed files onthe
media. This option wil overwrite allcompression selections

5made in the File Group properties.
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InstallShieldS Professional's insta l la t ion

development e n v i r o n m e n thas
everyth ing d e v e l o p e r s n e e d to create
t o p - q u a l i t y installations.

Media Build Wizard d e t e r m i n e s t h e t a r g e t m e d i a f o r y o u r final build

THE AttNew EDITION
OF AN INDUSTRY STANDARD

InstallShield5 Professional i sa new _‘ Features Exclusive to InstallShield5 Professional
+ Installation visual d e v e l o p m e n tenvironment contains all toolsinstallation development system
+ Project Wizard establishesf wo r k of installation p r o j e c tthat combines an easy-to-use
* Project Wor Panes stc manage all p r o p e r t i e sinstallation development environ‑
* Color Ser a n i z e s installation elementsment with the reliability and power
* Functio >-inserts c o m p l e t e funct ion statementsof proven InstallShield technology.
* Comp i le r message w r o r s d u r i

It's the only installation toolkit
* Visual C+ ke in te r face p r o v i d e s s tandard l o o k a

from which you can author, layout,
* Mult i - t iered file layout system g i v e s m a x i m u m flexibility

build and test your installation. * Drag-ond-drop file layout allows f o r easy fileorganization
Built on a world of experience,

* Components d e p i c t users ’ view of app l i ca t ion organizat ion
InstallShield5 Professional was ; Quick b u i do p t i o n f o r fina

designed for those developers with .
a need for a first-class installer. °

InstallShield Sottware Corporation
www.installshield.com

Grey Matter 01364 654100 ‘PTS Direct 01928 579900
Highlander 0181 316 5001 QBS 0181 9568000
Rogue Wave 01734 880224 System Science 0171 8331022

Systemstar 01707 278300



EXE OnLine Mark I I Ihits the Net
Following a switch of service
providers and a change of platform
from Unix to NT, EXE OnLine has
been revamped and updated with
the aim of improving the service to
our readers and users. Complaints
about the registration system and
forums have been listened to, and
both have been drastically improved
and simplified. Extensive new con‑
tent has been added ‐ including the
final and complete Stob archive ‑
and with our server sitting comfort‑
ably on a2 Mbps IP connection we
hope that the speed of access and
download will bemore to your liking.

Among the new features we've
added are a revamped Software
Training Guide, a site-wide freetext
search engine, and dual-mode dis‑

Be ES Yow Go Freaim tee
+ :7 - 9 0 0 aay f g B e

t o p stor ies

cussion forums with Web and
NNTP (Usenet) interfaces. Thanks
to automated site updates we can
bring you much more regularly
updated news including plenty of
stories which will never make it into
the print m a g a z i n e .There will also
be a full archive of all feature ar t i ‑
cles published in the magazine ‑
with a one-month delay - which is
fully searchable.

Possiblefuture projects include
personalised home pages and an
EXE OnLine Channel, to name but
two. Reader feedback is crucial to
helping usdecide w h e r eto improve
things, however, and we'd be more
than happy to hear what you think
of the redesigned site. Also, don't
hesitateto participate in the forums

Current EXE OnLine users will
be migrated automatically when

A new line of Visual Cafés
Symantec w a s demonst ra t ing Visual Café fo r Java 2.0 at the
SoftDev/Webdev show at Olympia. It includes full JDK 1.1support,
a new Event Model in the Form Editor, and a just in t ime compiler.
JavaBean support consists of n e w libraries to enable the plug and
play of JavaBean components, and the abil i ty to customize and
enhanceJavaBeans. Netscape browserdebugging allows bugsto be
fixed f rom within the browser.JFC librariesare includedto helpdevel‑
opers build applications quickly. These can be recompiled as part of
an application and distributed with the user written software.

Visual Caféfor Java2.0 isactually combinedwith other Symantec
tools to form three separateeditions:Web Development,Professional
Development, Database Development.These w i l l replace previous
Visual Café lines.

The Professional and Development editions add native compi‑
lation features, the abil ity to compile Java source code into native
executables. Incremental,on the fly, debugging and remote debug‑
ging are supported.

The Visual Café environment itself is made up of COM objects.
The interfaceswill be publishedon the Web, a l lowing customisation.

Pr ic ing starts f r om £79 for the Web Development Edition. The
Professional Development Edition costs £249 and the Database
Development Editionfor £429.
w www.symantec.com
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W e l c o m e t o EXE O n L i n e

SoapFakes | OLE Dual Interfaces an a t m o s tte story
The trouble with working ftom hee wm a t ayes hav em

| The m e d i a nisthemessage

they first log in to the new system,
and all new users will beoffered a
seven-day trial period during which
they can geta feel for the site before
completing the full registration
form.As ever, registration remains
free of charge and open to all.

The new EXE OnLine goes live
on 1Decemberat the same address
as before.
w www.exe.co.uk,

EXE trip to SF
The Software Development Show
1998 is happening in San Francisco
from February9 to 13. Wethought it
could be fun to organise a group trip
to this exhibition. In addition, this
would allow all of usto travel at dis‑
countedrate. The plan is to leave
on Saturday 8 and come back on
Friday 13.We could organise some
events for the Sunday.

Since the show is earlier in the
monththis year,we needto organise
this trip as early as possible, prefer‑
ably before Xmas. Please register
your interest before 15th December.

Fromour enquiries we should be
able to o f f e r areturn flight onVirgin
for £395 (l ist price is £650) includ‑
ing taxes, and six hotel nights for
£75 per night (list price £92).

Contact David Mery at
dmery@dotexe.demon.co.uk or by
phone on 0171 287 5000.

N E W S

GEO Interactive have released
EmblazeCreator 2.5. Users are
able to quickly create multimedia
Web sites without the use of server
applications. New vidoe, audio,
animation, interactive
programming, and general
graphics features have been
added. Sites can beviewed without
the need for installing browser
plug-ins.Compression ratios can
beset for individual media types or
the entire production.
www.emblaze.com

Interactive 3Dweb authoring
comes courtesy of 3D
Webmaster, apparently
providingall that is needed to
create complete 3D web pages or
add 3D pages to 2D sites.
Incorporating Superscape’s new
renderer, it can deliver Gouraud
shading, improved texture
w r a p p i n g , and a move and resize
scaffold for direct positioning,
resizing, and rotations.
www.superscape.com

Magic Software has created a
unified development engine for
Internet and Enterprise RAD. The
V8 API allows full application
lifecycle support through
integration with third party tools
and the Enterprise Edition
includes the Internet Transaction
Processing (ITP) engine,
MagicWeb.
www.magic-sw.com

Database Xcessory DX 1.5isa
tool to speed the development of
Unix client/server applications
with graphical user interfaces. It
includes a suite of GUI
development tools such as a
library of 27reusable advanced
Motif components and a C++
code reuse framework.
www.scl.com
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ComponentSource is
distributing ActiveListBar v1.0
from Sheridan S o f t w a r e .The
ActiveX component allows the
user to have a multi-layer
navigational tool.
www. componentsource.com

For a limited period, Codehigh
offers Inside Information
(normally £145) in exchange for a
£25 donation to Amnesty
International. It's a3year index to
EXE and nine other UK computer
titles and a comprehensive
directory of software and
hardware for PCs and networks. It
runs on Windows 3.X, 95, or NT.
www.inside-information.com

Derwent Information has
launched Patent Explorer,
internet service to provide both
full text searching and facsimile
images of documents from
European and US Patent Offices.
Users can now monitor research
activities.
www.patentexplorer.com

Object-oriented Programming
with Prolog (OPL) is a third-party
add on library from Amzi! for
Prolog + Logic Server. OPL can
be used in embedded Prolog
modules within Java, C/C++, VB,
and Delphi. Prolog’s pattern‑
matching and backtracking
mechanisms can be used with
equivalent OO paradigms.
www.amzi.com

System crash support is provided
by Compuware’s Fault-XPERT
1.1for Unix. In addition to support
for SunOS and Solaris platforms:
the C/C++ code where a process
failed is captured; an imageof the
faulting machine's desktop is
preserved; and extra control over
the storage of fault dump files is
provided.
www.compuware.com

10

How to map froma to z with ActiveX
MapInfo's MapX 3.0 is an ActiveX
control that aims to deliver map‑
ping funct iona l i tytodesktop appli‑
cations. It provides fu l l
programmatic control of the fea‑
t u res  p rev ious l y  ava i l ab le  i n
MapInfo Professional:Among other
functions, the ability to zoom in or
out and to pan around a geographic
area e n a b l e sthe quick development
of professional looking map ‑
enabled applications.

Developers use workspaces,
incorporating up to 52layers of rela‑
tional data, to visualise the spatial
attributes of a map. Froma single
geographic item of data, ie a post
code field, aone-pass GeoCoding
process enables the developer to
extrapolate data.
Geographic processing is done on
the server side for the sake of thin

associated

c l i e n t s .The control supports all inter‑
national standard mapping refer‑
ences and apparently there is ODBC
accessto underlying data. In fact, a
subset of MapInfo technology can
be found in cu r ren t releases of
Microsoft Excel under the name of
Microsoft Map. It provides a higher

Visual Basic
apps analysis
A couple of new tools will help VB
developers analyse an under per‑
forming application. Visual Quantify,
from Rational Software, is a perfor‑
mance a n a l y s e rt o assist the devel‑
opment of faster applications. It
incorporates a PerformanceTune
feature whichallows the user to con‑
trol what data is collected and the
level of analysis conducted.

TrueTime Visual Basic Edition
is the NuMega contribution which
extends i ts SmartDebugging range.
I t is another automatic performance
analysis tool, but one that can show
how anActiveX component affects
the application's performance.C++
and Java editions are scheduled for
early next year. It is one of the suite
of tools in the newly released
D e v P a r t n e rfor Visual Basic.
w www.rational.com
w www.numega.com
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level view of spreadsheet data o n a
map for visual analysis.

For the Internet, MapXsite
enables Web developers to quickly
embeda ‘find the nearest’ capabil‑
ity into websites. This particular
searching function enables organ‑
isations to share the geographic
location of points of presence with
customers via the Internet. It incor‑
porates HAHT Software's
HAHTs i te integrated
development system.

Internet

MapxXsite can be seen in action
byfollowing a link from the MapInfo
Website.The user fi l l s inaform to
provide search criteria to display
the nearest Wal-Mart store.

The MapX SDK is available for
£895 through Component Source (a
paper manual issuppliedseparately).
Atime-limited version can bedown‑
loadedfromtheweb. MapXsiteretails
at £3495.The cost ofassociated map‑
ping data begins at £4000.
w www.mapinfo.com

Middleware extends DCOM to
Unix and mainframes
Software AG has added ActiveX to i ts Entire middleware, tak ing
Microsoft's DCOM technology in to Unix and mainframe environ‑
ments. EntireX,extends the potential benefits of DCOMto new plat‑
forms such as Sun Solaris, HP-UX, I B M AIX, and Linux.

The middleware of DCOM is supplemented w i th Software AG's
Message Broker which supports a var iety of connections between
clients and servers and includes Web and message-handling inter‑
faces. An option for persistent messagestorage enables guaranteed
message delivery, even if a server component is not available when
the client tr ies to access it or a transmission breaks down.

For developers there is the prospect of removing network design
f rom consideration during application design, thatanapplicationcould
be written o n c e and deployed many times. Exist ing server or main‑
frame based applications are s imply wrapped by the broker services
of EntireX.A V B client, for example, could viewas e r v e r as just another
component, accessing a C++ application running on Unix or an RPG
program on RS4000, in a standardised manner.

To plug any g a p in the coverage of EntireX,another ActiveX con ‑
t ro l is provided to make DCOM services available to PC basedtools.
For example, should a client-side application i tse l f be a legacy sys ‑
tem it w i l l needto be integrated w i t h EntireX to take fu l l advantage
of DCOM features.
w www.softwareag.com
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3D Model l ing Tools

Visual 3Space ControlV2.4 {32Bit ActiveX) £189.00
ActiveX Control Crea
ActiveX Gollimaufry £45.00
Basic ConstituentsV1.0 (32Bit) £89.00
Artifical Intelligence
‘ A i l Prolog+ Server ProV4.0 (328i) £290.00
Amuil Prolog:Server Personal V4.0 (328i) £140.00
Barcode Tools

39 Tools V3.0 SingleUser Licence £75.00
Barcode -32 Developers KitV4.0 (16832Bit DL/OCX) £105.00
Barcode -20 Developers KitV1.0 (32BitOCV/DLL) £225.00
Font BarcodeFonts for Windows- from £55.00midyearLicence $70.00
utto De
ForPointButodokeMi te (16832Bit ActiveX/DLL/VBX) £45.00
Calendar Contre

Golendar Objx V2.0 (168328it) £75.00
olendar Widgets V1.00c (168&32Bit ActiveX/0QX) £69.00
iColendor V2.0 (32Bit ActiveX) £39.00
Code To
Code.Print Pro. for Delphi V3.01 ( 1 6 8 3 2 B i tDelphi1/2) £60.00
Code.Print Pro. for VBV3.02 (16&32Bit VB3/4/5) £60.00
NuMega CodeReview Pro. V5.0 (16832Bit) £190.00
N uM e g oVBDev. Suite (CodeReview Pro/FailSafePro.) £299.00
Pretty Printer V5.0 (16832Bit VB3/4/5) £49.00

‘App-Link V2.0 RADX ContrlSet (16&32Bit ActiveX/VBX) £75.00
Crescent PDQCommV3.3 (16&32Bit ActiveX VBS Ready) £95.00
‘SuperComV3.5 (32Bit W95/WNT) £220.00
ommun i ca t i s okerin

AdiveenedSOK YI edag ActiveX/DLLS £145.00
mmun i

DevelopersSuite forNetware V5. (168328 £235.00
mp nTo

Gusher! Dota Comp. ToolkitV3.1? (32Bit DLL) £170.00
Data Entry Control
ForPoint Input Pro, V2.0 (16&32Bit ActiveX/DLL/VBX) £69.00
ProtoViewWinX Component Library V1.0 (32Bit ActiveX) £105.00
VantageControlSet V2.0 (16832Bit ActiveX/VBX) £75.00
Data I m p o r t& E x p o r t Tool:

Opentxchange Dev.Kit V1.Ox (16832Bit OO1/VBX) £270.00
Data Modelling
Logic Works ERwin/ERX V3.0 (16&32Bit) £2,450.00
D a t a b a s e Too
VB/ISAM 4032 for VB(16832Bit DLL) £99.00
VideoSoft VSDATA V1.0 (32Bit ActiveX) £115.00
Debugging & Testing Tool:
Memtheck for W i n d ow sV5.0 (Win 95/NT) £145.00
NulMega BoundsChecker V5.0 VC++ (W95/NT) £335.00
NuMMega BoundsChecker ¥5.0 Delphi (W95/NT) £235.00
Vermont High Test Plus V3.0 (16832BitWin 3.1.1/95/WT) £140.00
Diagramming Contro

‘AddFlowActiveX Control ¥1.0.1 (32Bit ActiveX) £69.00
‘MetaDrowV1.0 ( 168328 i t000) £145.00
ProtoView InterActV1.5 (16&32Bit ActiveX/000) £215.00
DirectX Controls
Complete DX3Suite V2.0 £119.00
iDraw V2.0 (32Bit ActiveX) £99.00
Sound V2.0 (32Bit ActiveX) £99.00
VideoSoft VSDIRECT V1.0 (32Bit ActiveX) £110.00
Error Handling
NuMego FailSafe Pro. V5.0 (16832Bit) £190.00
Explore
Active TreeView V1.0 (32Bit ActiveX) £95.00
ProtoView Data Explorer V1.0 (32Bit ActiveX) £105.00
Facsimile Tools &Control
FaxManV2.5 (16832Bit DLL/OO\/VBX)+ 10,000 runtime £260.00
Find & Replace Utilitic
SPEED Ferret for Visual Basic 5andAccess 97(32Bit) £99.00
Graphing Tools & Control:
Graphics Server V5.0 (16832Bit ActiveX/DLL/VBX) £190.00
O l e c t r aChart V5.01 (16832Bit ActiveX/DLL) £170.00
Pro. Essentials V2.0 (16832Bit ActiveX/DLL/VBX) £190.00

APEX ToeDGPS(1683788A v e )
¥B4/5 upgrade £109.00
DotaWidgets V2.0b (168328it AciveX/OCX) £95.00
Objective Grid VS.0 for MFC (168:328it) £199.00
ProtoView DotofableV3.1 (16832Bit AciveX/OCK), £105.00ideoVFL V2.0 (163281A v ) £90.00

FeaV2.96 (3288WS £185.00
Fore¥8V2.0 (Add-Infor VBS 328i) £45.00
HelpingHandV3.11 (328i) £79.00
0S Help! InfoAuthor V2.3 (Win3.1/95/¥T3.51) £160.00
Videos¥SD001. (3280) £145.00

imagePhotoPRO V1.0 (328it ActiveX) £165.00
ImageManActiveX Suite V5.04 (168:32Bit ActiveX/OCX) £260.00
‘TWAIN 0CX V2.0 (328it OOK) £99.00
LEADTOOLSActiveX32 Pro. V8.0 (32Bit ActiveX) £205.00
Victor ImageProcessingLibrary V4.11(328it DLL) £200.00
Installot
E x e m p l a rSetupToolkit Pro. Ed. for VC+-+ 5.0,V1.3 (32Bit) £99.00
InstallShieldExpress V2.0 (328i) £160.00
PCinstalfor Windows Pro.V5.0 (16832Bi) £730.00
Setup FactoryV4.05 (328i) £99.00
WISE V5.0 EnterpriseEdition (16832Bit) £285.00
WISE InstallationSystem V5.0F (168:328it) £99.00

InstrumentationAciveX Lib.V3.1 (32Bit ActiveX) £180.00
RSAnimator V1.0 (328iActiveX) £99.00
RSToolPok | ¥1.00.19 ( 3 2 8 iActiveX) £95.00
‘Shah1.00.19 (328iActiveX) £119.00

fateList Pro. V2.0 (16832BitActiveX/DLL/VBX) £115.00
The ListCollection V3.0 (16832BitOCX/VBX) £120.00
Tlist Pro.V3.0 (16832Bit ActiveX/OCX) £99.00
Lotus Notes Inte
VBLink for LotusNotes V4.2 (16&32Bit ActiveX/O0X) £545.00
Mapping & GIS

GeoView115.0(328 ActiveX) Royalty free £140.00
‘MaplnfoMapX SDK V2.0 (32Bit OCX) includes! Run-Time £895.00
Maths, S t a t s ar al
Eval-O-MaticSuiteV2.0 (328ActiveX/VC) £120.00

ImogeFX|FXPic/VBX V4.0 (16832Bit ActiveX/VBX) £175.00
ImageFX FXTools Pro. V4.0 (16832Bit ActiveX/VBX) £199.00

GassActionV1.0 (16832Bit) £65.00
GassAssist V1.0 (32Bit) £155.00
On-Line Analytic

DynamiCube¥2.010 (32BitAveX) £240.00
Printing Tools
WecSoVSMEW 20 (164328 civeX/000 £90.00

KveryConrelPk 11.(3288A t e for Aces 95) £75.00
MabryMega Pack 2(16832Bit OO\/VBX) £95.00
OLETools V5.01 (32Bit ActiveX) £109.00
Geescent QuickPok VB/1++V1.0 (168328it ActiveX/DLL) £119.00
Books V5.01 (168i VBX) £59.00
P r o d u c t i v i t y Tool:

ProtoViewActiveX Component SuiteV1.O(ActiveX/DLL/VBX) £150.00
VBA s s i s tV5.0 (32Bit VB5.0) £89.00
Report Writers
Grystol Reports Pro. UpgradeV6.0 (168328i) £155.00
La HenanV1.0 (32Bit ActiveX) £90.00

honePlusPo.A nyEnterprise (16&32Bit DLL) £240.00
SofSENTRY V1.11 Full Version (16832Bit) £275.00
Sound &MIDI Controls
Mabry MIDIPack (16832BitOO1/VBX) £55.00
Spell Checking
Sentry Spelling-Checker Engine V4.21 (16832Bit DLL) £145.00
VideoSoft VSSPELL V1.0 (16&32Bit ActiveX/VBX) £90.00
Spreadsheet & Data En
ForPointSpreadv25 (168328‘ActiveX/DLL/VBX) £150.00

sp_Asist VII (3282) £370.00

StorageToosV1.0 (16832Bit ActiveX) £69.00

ForPointTab Pro. V2.0 (16832Bit ActiveX/DLL/VBX) £60.00
Your Basic Tab V2.0 (16&32Bit VB3/4/5) £79.00

Visual Voice for TAPI 2-Line V2.0 (32Bit ActiveX) £285.00

HighEdit Pro. V5.2 English Ed. (16832Bit DL/OOY/VCL) £310.00
TXText Control V5.01 (16832Bit ActiveX/DLL) £210.00
ALL Text HT/Pro. V4.0 (16&32BitOX) £195.00

ExocTicksV1.1 (16832Bit DLL) £75.00

‘AdiivelistBor V1.0 £79.00
‘AceToolbar V1.2 (16832Bit ActiveX) £45.00
‘ActiveBor V1.029 (32Bit ActiveX) 75.00
ActiveThreed 2.01 (32Bit ActiveX) £69.00
Designer Widgets V2.02 (16832Bit ActiveX/OCX) £69.00
EidesysSPLIT Suite 97V2.0 (16832BitActiveX) £50.00
ReSizeV2.5 (16&32Bit ActiveX/OOX) £25.00
VideoSoft VS-OCX V5.0 (16832Bit ActiveX/0OX) £60.00

GP-Version V2.11 (16&32Bit) Single User Licence £60.00
Versions 2.0c (32Bit) £59.00
VersionStomper V5.0 (16&32Bit ActiveX/VBX) £69.00

SpyWorks Pro. V5.0 Incl, Subs. (16832Bit ActiveX) £135.00

‘App-Link IMS (workstation) V1.0 £219.00
‘Astra SiteManager V1.01 (Win95/NT) £235.00
Complete Mail Suite V2.0 £199.00
Crescent Internet ToolPak V3.01 (16832Bit ActiveX) £95.00
Distinct TCP/IP SDK V2.0 (32Bit DLL) £290.00
Distinct Visual Internet Toolkit V2.0b (32Bit ActiveX) £175.00
IdleY ISAPIV2.0 (32Bit ActiveX/DLL) £119.00
IDSMail OLE Server V4.1 (Win 3.1/95/NT) £235.00
J-BOTS V1.0 (32Bit for Microsoft FrontPage 97) £20.00
Mabry Internet Pack (16&32Bit ActiveX/VBX) 70.00
NobleNet Web V2.0 (16&32Bit) £190.00
PowerTCP Internet Toolkit for C/C++'V3.0 (16832Bit DLL) £285.00
PowerT(P InternetToolkit for Delphi V3.0 (16832Bit) £285.00
PowerTCP Int. Toolkit for VB4/5 V3.02 (16832Bit ActiveX) £285.00
VBnet £95.00
X-Works (WebLink) for VB/VFP V2.0 £165.00
Pricesexclude VAT

Il p r o d u c t r a n g e . For information onall our products call usnow!
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Java Studio, from Sun
Microsystems, featuresa ‘live’
environment for simultaneous
development and testing of
applications which access or
publish information on the
Internet.Visually connecting
JavaBeans components enables
users to build dynamic, network‑
awareWeb pages.
www.sun.com

The HTML editing tool,
HomeSite 3.0, from Allaire adds
support for FTP remote file
access, and tag completion for
quick HTML editing. Improved
features include internal browser
previewing capabilities and pre‑
built template support.
www.allaire.com

The component-based application
development suite SuperNova/
Visual Concepts, based on
CORBA/IIOP and OLE/COM,
provides a single environment to
manage and integrate multi-vendor
systems. Components are created
using standard development tools
(C++, etc), logged in a repository.
A set of rules defines component
interaction.
www.supernova.com

Cayenne Software has
introduced GroundWorks.net to
view data models on intranets. It
makes it possible to share live
data modelswith anyone sharing
a standardWeb browser.
www.cayennesoft.com

SilverStream Software has
launched SilverStream in
Europe. It's aWeb Application
Platform enabling corporations to
build and deploy Java-based
applications. It integrates
business logic, database access,
content creation, publishing, and
communications.
www.silverstream.com

Sybase updates development tools range

Powersite <««««
The enterpr ise application devel‑
opment tool PowerBuilder Enter‑
prise 6.0 has been released by
Sybase. It includes capabilities for
creating Web applications, distrib‑
uted development, expanded Unix
platform support, and component
generation (PowerBuilder and C++
objects). Enterprise is seen by
Sybase as an important step in the
delivery of products to support its
Adapative Component Architec‑
ture. Corba andActiveX component
formats will be supported ‘soon’.

The d e b u g g e rfor this 46LRAD
environment includes just-in-time
capabil i t ies and a redesigned in‑
terface. A trace engine and appli‑
cationprofiler capture and present

Borland acquires
Visigenic
Borland has acquired Visigenic
Software, best known for i ts Corba
(Common Object Request Broker
Architecture) t e c h n o l o g y.The com‑
panies announced the agreement
at the Comdex show. The boards of
directors of both companies have
approved the acquisition, which is
subject to approval by the share‑
holders, as well as to customary
regulatory approvals.

Through i ts l icensing agree ‑
ments with such as Oracle, Net‑
scape, Novelland Sybase, Visigenic
has established itsVisiBroker as a
defacto standard ORBtechnology.

The acquisition of Visigenic is
apparently aimed at accelerating
Borland's growth as a technology
provider for the distributed enter‑
prise market.The additionof Visi‑
genic's distributed object
technologies should eventually al‑
low Borlandcustomers to mix lega‑
cy, client/server, Internet, and
object-based applications into a
single, distributed Information Net‑
work application. These allow or‑
ganisations to give their
employees, customers, and sup ‑
pliers access to real-time infor‑
mation from data sources across
an enterprise.
wwww.borland.com

application execution profiles. In
the 6.0 release HP-UX and IBMAIX
join Sun Solaris,Windows NT and
95and MacOS as platforms sup‑
ported by PowerBuilder.

The updated development tools
rangeof Powersoft isalso to include
anew Web development tool, Pow‑
erSite. It is anapplication develop‑
ment environment for building,
managing and deploying mission‑
critical E n t e r p r i s eWeb applications.
PowerSite features a centralized

integration. It is currently on beta‑
releaseand version 3can be down‑
loaded from the Web.

PowerSite works with ASP, Dy‑
namo,and LiveWire.OtherWeb serv‑
er support will be added in future.

The addition of Jaguar Com‑
ponent Transaction Server (CTS)
to the PowerSoft product l ine
means that a l l standard compo‑
nents, including Java Beans, Ac‑
tiveX, and Corba, can be used for
developmentand distribution on

component manager and Power- an enterprise basis.
Soft's DataWindow for database w www.powersoft.com

Your place ina
development environment
When programmerswork in teams ideally the tools they use should
reflect the multi-user, possibly distr ibuted, e n v i r o n m e n t .This is the
area addressed byContinuus/CM4.4from ContinuusSoftware.The
latest opt ion in i t ssuitefor distributed change managementenables
the management of a decentralised developmentenvironment as if
it were a single,centrally located team. It supports mixed NT and
Unix servers and a range of development site sharing requirements.

To accurately determine the stateof software at any given point
is the goal of RequisitePro 2.5 f rom Rational. Designed for multi‑
userenvironments, it a i m sto help teams manageand communicate
changing requirements. It integrates w i t h Rational’s SQA Manag‑
er to enable the automation of test ing by l ink ing requirements to
specific test suites and also w i t h configuration management sys‑
tems to ensure latest requirements are incorporated in to the devel‑
opment process.

TakeFive Software is offer ing the programming environment
SNiFF+ for C/C++ with a free extension for software development
w i t h Java until the end of the year. It contains an integrated graph‑
ical Java debugger and al l the tool support previously available for
C/C++. It is be ing marketed as an opportunity to help C++ users
make the transition to Java in their next project. TakeFive claims
tha t i t s environment is non-intrusive in tha t a single user can use
SNiFF wi thout impact on any project files.
wwww.continuus.com wwww.rational.com wwww.takefile.co.at

And the competition winners are...
From the SoftDev/WebDev show at Olympia, the lucky winner of the new
EXEsubscriber draw was a Mr KChapman. His prize,acopy ofVisual J++,
is in the post.

The skillfull winners of the EXEjuggling competition, by the subjective
judgement of our resident expert, were Matthew Allum (for Wednesday)
and Neill Robbins (forT h u r s d a y ) .They will receive a set o fjuggling balls.

Congratulations.

EXE december  1997



There’s nothinglike TRACK & TRACKWeb. Save time,
moneyanddramatically increasecustomer satisfaction.

Easy to submit,
modify and query.

Your entire team can start using TRACK without
any training. Not possible? Just download the
evaluation copy fromwww.soffront.com, install
it on the LAN and let everyone try it!
SQL database support. The fast
dBaselV engine supports 100+ users and
popular SQL databases such asMicrosoft SQL,
Oracle , Sybase.

Global project management
becomes reality. Get real-time
interaction to geographically dispersed
developers, QAand support personnel.

S o l t o n t Track [Detect _CWDaane\DEWOBTS)

Links to customer database.
TRACK integrates defect tracking and HelpDesk.

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

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

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

Customizing TRACK is a joy.
Using avisual form editor, customize
the database, tables, forms, fields,
notifications,formulas, etc

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

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

> ENQUIRY NO

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

NEC Technologies, Inc.

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

Analyist, Pepsi International

“After using TRACK for several
months, we have found that it
has streamlined our problem
reporting and tracking efforts
ona corporate basis.”
‐ Rory Roybal, Director of

Engineering,
Phoenix Technologies, Ltd.

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

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

SOFFRONT®

RACK
for Windows,
NT, 95and

ASeh popular Web
“sa browsers.
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software integrated circuits
t’s going too far to say that
object orientation is dead, but

it’s certainlya litt le green about
the gills. Itsupstart younger
brother,component
programming, has stolen a l l its
thunder, and is runningaway
with all the rewards.

Actually, component
programming is quite an old
idea. Iremember when the
software ICs were being touted
asthe solution to programmers
problems; prepackaged chunks
of code, encapsulated in opaque
wrappers which had well‑
defined interfaces,and which
would bereliableno matter what
you threw at them. Soundsa lot
like components to me.

And objectorientation is still
working just fine in itsown way.
Objects were invented to handle
simulations of real-world
entities,and when you're trying
to modelsomething that behaves
asif it were madeof matter (such
aswindows and buttons) objects
are still ajolly good solution. But
otherwise the modelstarts to get
alittle strained.

Objects are supposed to
promote reuse. Soare
components, but for some reason
objects don’t deliver. I think it’s
got something to do with
interfacing. An object has its
interface defined in a header file.
What isn’t defined in the header
file is start up code
requirements,memory
strategies, and behaviour.That
means that object programmers
can either spend ages developing
reusable objects in a vacuum, or
they can get on with the project
they’re beingpaid for. You don’t
get reuse for free, any morethan
you did when usingprocedures.

The mainproblemwith
objects is that they’re snobbish.A
C++ object wil l connect to aC++
object ‐ made by the same
compiler‐ i f you're lucky. All the

14

grand words about well-defined
interfaces in headerfiles are
nothingwhen you're faced with
proprietary namemangling
protocols,algebraic calling
conventions, and paginated vtable
strategies. In contrast, a
component will connect to
anything. It publishes its
interface at design time, and it
internalisesabsolutely
everything. A component,just
like a software IC, requires
nothing more than power and
input to work. It’s the
responsibilityof the glue code to
get output from one component
into the inputsof another. And so
longasthe glue code and the
components agree on the
interface specification protocol,
everything will work with
everythingelse. But, since the
specification makes no mention
of exactly how the interface
works behind the scenes, it means
the interface is strict.There’s no
chanceof cheatinga littleby
fiddling with globals or assuming
things happen in a certain order.

What occurs to me, though, is
that the reasonwhy components
are winning has nothing to do
with the mainproblem of
objects. It’sgot to do with the
mainproblemof programming.
When you're usingcomponents,
wr i t i ng a program is (generally)
as simple aswir ing up a hi-fi, or
connecting up the bits of the
computer. There may be several
inputs to acomponent, but they
are pretty much independent.
You don’t have to present twenty
different values simultaneously
asyou do withprocedure and
methodcalls, because
components expect things to
arriveasynchronously.

The bigdealabout
computers is the fact that
they’re grossly non-linear.The
reason people have trouble
taming them is also because of

Jules is becoming opt imist ic for the future

of programming w i t h components.

this non-linearity; t iny errors
(both in logic and in data)are
magnified out of a l l proportion.
Programming is difficult for
most people because they think
in terms of linear systems with
small, limited-scope exceptions,
and this is exactly the model
which components exhibit.
Components work because they
allow semi-skilled programmers
to express what they want to do
in almost natural language. In
doing so, they apply control to
the one thing which has
hitherto beenallowed to run
riot ‐ non-linearity.

It’s funny ‐ for years
computer scientists have been
trying to understandwhy
programming is sodifficult, first
blaming gotos, then types,
procedures,structures, libraries,
and linkage. No matter where
the blame was placed, these
clever and motivated people sti l l
couldn’t tell us why no solution,
no matter how promising,ever
really told us anything about
how to write programs in the
realworld. Now we've found the
solution almost by accident,and
most serious programmers still
think of it as toy like.They’re
conned by the very simplicity of
the approach into thinking it’s
low-calorievisual objects.

It’s not low-calorie. It only
seems so because in today’s
systems there’s a clear
distinction between the
components on one level,and the
w i r i n g on another. It doesn’t
have to be that way. Components
could themselves have internal
component-type structure.
Programmerscould build
collections of editors and
controls, and then package them

into higher-level components.
Inheritance, too, is aconcept
everybody understands and
default wi r ing on the periphery
of the component, or patch
panels inside components, could
provide that kindof thing (much
the way a hi-fi amplifier allows
you to plug in equalisers and
effects equipment).

It’salso notobject-oriented.
Encapsulationthere is a plenty,
but where is the inheritanceor
the polymorphism? Components
arejust as ripefor objectification
aswere Cand Pascal.

Finally, it’s not visual. In fact,
this is the oddest observation of
the lot, because components are
easier to make visual than
almost any programming
strategy we have. In electronics,
circuit diagrams are well
understood,and the conceptof
multiple asynchronous
terminals is one which has a
well-established engineering
pedigree behind it.Programs
made of components are
immediately translatable into
circuit diagrams, and the
immense body of knowledge
about static analysis becomes
available to us.

For the first time in a long
time, I ’mstarting to feel
optimistic about the future of
programming. Al l we have to
figure out is how to get the
programmers to steer this
technology to maturity and
eventual uti l i ty, insteadof b ig
business and standards
institutions. a

When not considering the
calorificcontent of programming
mattersJulescan beemailedas
jules@cix.co.uk.
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Tangy processor
Dear Sir,
You say Tangerine Computer
Systems Ltd did al l the design
for the Z80-based Tangerine
Tiger, but this machine was
never produced (Letters, EXE
Oct 1997). In fact Tangerine sold
the design to another
Cambridge company, HH
Electronics, who in 1982pu t the
machine into production under
the name ‘HHTiger ’.
ChrisJohn Jordan, Hybrid.
chrisjj@cix.compulink.co.uk

Correction noted. And before
Jules mentioned i t , I had
never heard of th is machine!
The book Oric - the s t o r y s o
f a r by Jonathan Hawor th has
changed URL since I
mentioned it and is now at
www.ensica.fr/oric/BOOK/
contents.html ‐ Ed.

Computing
history
Dear Si r,
Mentionof the Tangerine
Microtan65in September’s EXE
sent me to the loft to retrieve the
ZX81I built with my own hands
(anda soldering iron)just 17
years ago. Showing it proudly to
my 1984-vintageson, I taunted
himto program something ‑
anything ‐ which would fit inside
1KB. I wasn’t prepared for his
bewildered look. ‘How can you
runDelphion that?’ heasked.
“You can’t,’ Ismugly replied,
‘becausethere’s no CD-ROM.
Neither is there a floppy disk
drive.’ I described how weloaded
software from cassette tape,
though I couldn’t remember
what the capacity of a cassette
was in K B , largely becauseI
never neededto know it.

Henow thinks I ’m the
biggest l iar in Europe. Under
interrogation I admitted to
having bought the 16KB add-on
RAM,held in place with a wide
elastic band ( n o t supplied).
There are some supplementary
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questions I am unable to answer,
with which I 'dappreciate some
help from people with noth ing
better to do.

1.If Microsoft Office97were
only available on C15 cassette
tapes, how many tapes would be
neededand how longwould it
take to load,given sufficient disk
space to contain it?

2.While I was t inker ing with
my ZX81at home, I was using an
ICL mainframe at work which
communicated withanother
machine in Walsall via acoustic
coupler. I can’t rememberwhat
baud rates would have been
around in 1980-any ideas?

3. Now that disk space and
RAMare soplentiful,
programmers have mastered the
a r t of fi l l ing al l the available
space with program. What's the
most impressive program that
anyone has ever seen running in
1KB of RAM?

When the dust has settled I
plan to show him my Tatung
Einsteinand IBMPCJr, but I
don’t think he’s prepared
mentally for them yet.
Graham Brack
GrahamBrack@compuserve.com

Your let ter sent the whole
EXE team on a m e m o r y t r ip . . .
anda search f o r the l o n g
forgot ten t ru th ! The cassette
interface worked at the
as ton ish ing transfer r a t e o f
250 baud u s i n g a unique tape‑
recording format no t
compatible w i t h other
systems ( the connection to a
standard tape recorder was
done via a 3.5mmjack plug) .
Since it was hard to find the
star t o f a program, C15s were
most c o m m o n l y used.The
theoretical maximum s t o r a g e

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

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

E d i t o r,E X E Magazine,St .G i 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 1 V 4 A X , o r e m a i l

ed i t o r i a l@do texe .demon .co .uk

at 250 baud on a C15 is 27.5
KB. (On the Spectrum the
record ingspeed was
increased to 1500baud.) Back
to your l i s t of questions:

1.The MS Office 97
Professional Ed i t ion , s i t t i ng
on an easy to reach shelf,
contains 630 MB of data. So,
a t 250 baud i t wou ld requ i re
352,835 minutes of tape.
Wi th 15minute tapes, y o u
would jus t need 23,523 tapes,
tha t is if a l l the space is used
by data. Since there probably
is some extra information
stored (such as b i t s tar t and
stop),y o u should probably
adda few tapes to this count!

2 . Most l i ke l y a t that time
y o u were u s i n g a V.21
acoustic coupler t ransmi t t ing
at 300 bps.Another type of
modem widely available in
that period was V.23
t ransmi t t ing a t 75 bps and
receivingat 1200 bps.

3. No definite answer on
t h i s one. One p r o g r a m
wh ich one of us remembers
w i th fond memories is the 1
KB chess which was
released in 1982by Ar t i c
Compu t ing . I t had no
graph ics and could o n l y
p lay white. Quite a lo t of
t i g h t code is developed for
the 3Com PalmPi lo t b u t
most o f i t i s s t i l l b i g g e r t h a n
1 K B . - Ed.

No Web, please
Dear Sir,
Ihavebeenan EXE reader since
1987, a l l the way through the
‘Modula-2 years’, andI st i l l find
it an invaluable resource aswell
asthe sourceof the occasional
chuckle thanks to Ver i ty Stob.

But I must express my concern
that the magazine seems to be
dr i f t ing away from the real
world. There seems to berather
too muchJava and HTML and
other Web stuff for my l ik ing,
and not enough practical code
in languagesI actually use, l ike
C++ and Visual Basic. Java may
well become an everyday
language in the future, but right
now my need to use it is nil.

Pleasestick to the
mainstreamand avoid the
eccentric.
Phi l l ip Sanders
Ipswich, IP4

Thank you for the praises; as
fo r the criticisms, let me go
through them. We do cover
Web-related act iv i ty as far as
software developers are
concerned and this includes
Java and Web site creation. In
fact soon after the new EXE
OnLine goes live (see p.9),Neil
Hewit t w i l l start w r i t i n g
articles on how he developed
i t . Moreand morecompanies
and individualdevelopers are
gett ing onl ine, it is becoming a
necessity to think in terms of
connected applications. This
doesn’t stop us f rom featur ing
articles on pure language
issues or non-Internet related
issues. In addit ion to the m a n y
articles on C++ products or
us ingC++ as a language fo r
examples we publish a
m o n t h l y column b y Francis
Glassborow. As fo r Visual
Basic, although we have had
several VB-related articles, we
don’t yet have regular
coverage as we are l imi tedby
spaceand can’t dedicate pages
in each and every issue to a l l
computer languages. - Ed.
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IBM's VisualAge for Java extends existing server
apps to the Web without rewriting from scratch.

Life is too short to spend rewritingCode, VisualAge for Java’ is the first enterprise-aware,
incremental-compile development environment on the planet. It extends the ‘write once/run anywhere’ promise of

Java to include ‘Don't rewrite what's already there? Instead, you visually program extensions to existing server data,

transactions or apps ‐ and VisualAge for Java generates the connectivity code to your Java clients. Seeing is believing.
Iso the fastest way to the beach.Visit www.software.ibm.com/ad/vaj7j, and see why the fastest way to the Web is

Call Vanessa Johnson today on 01705 498151 for m o r e information on where you can purchase your copy.

Solutions for a small planet

atrademark of Sun Microsystems, Inc.The IBMhome page is located at www.ibm.com.

NQUIRY NO. D7



F E AT U R E S

You too can create simple autonomous software

techniques, Mark Harman covers the ground.
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believe that there is a pressing need fo r the creation of
autonomous softwareagents that are tailored to an individual’s

tastes and requirements. These agents can sif t the vast stores of
available information for relevant data,or simply keep a watchful
eyeupondevelopments. They canalsoshare theadministrative load
that the information society places upon humans. Perhaps agents
w i l l fina l l y help us to achieve the longsought after goal o f the paper‑
less office.

An autonomous software agent is simply a program that is con‑
t inually executing, or being periodically executed, and that gathers
information (from the Internet, or elsewhere) to report back to its
owner. Agents can be as simple or as sophisticated as the problem
requires. Many very effective agents can be implemented without a
great degree of programmingsophistication.Wejust need to createa
smooth interface between the Internet, other humans, and the pro‑
gram that implements the agent, thus allowing it to process informa‑
tion on behalf of its owner.

Let’s lookat how to buildsome simpleagentsusingvery basic pro‑
gramming skills based on facilities readi ly available from the Unix
and Linux operating systems. None of these agents are particularly
involved, norwil l they providefacilities that arenot alreadyavailable
‘off the shelf’. However, I hope to show that they are strikingly easy
to implement and that readerswi l l be encouraged to create their own
particular agents.

Waking up andexecuting
The first step to take in setting up an agent is to find an appropriate
machineonwhich to execute it.This wil l become the agent’s life sup‑
port system; switch it off and theagent wi l l die. ( I t is possible to write
agents that move from one computer to another, but we shall not be
doing that in this article. This sort of mobile agent is more difficult
to write and requiresco-operation ‐ wil l ingor otherwise - on the part
of themachine’s owner. )

Wethen needamechanismfor ensuring that the agent runs regu‑
larly. Of course, we could simply let the agent bea continually exe‑
cuting program, but this is a littlewasteful of resources. It would be
better to execute the agent periodically.There wi l l bedifferent mech‑
anisms for achieving this on different systems. On Unix it is particu‑
larly easy ‐ wecan use c r o n .

This Unix daemon is woken up and executed every minute. Each
user has a c r o n t a b ( c r o n table) that describes which programs are
to be executed by c r o n and when. The important issue here is that
c r o n allows us to execute a programat regular intervals. For exam‑
ple,given that wehaveaprogram,p, wecan specify thatp is to beexe‑
cuted every five minutes by typ ing c r o n t a b - e . This wi l l pu t us in
aneditor in whichweshould create the fi le* /5 * * * * p.The five
entries (separated by white space)denote a minute, hour, day of
month, month of year, and day of week. The asterisk denotes every.
Therefore, the entry */5 * * * * means ‘every five minutes’.

To removeour c r o n t a b entries w e type c r o n t a b - r . This wi l l b e
necessary if we want to ‘switchoff ’ our agent.

Ping
It’soften niceto knowwhen a machine becomesavailable. Forexam‑
ple, if one of the machines on your network goes down for some rea‑
son, it would benice to receive an automaticnotification when the
machine comes back online.

A simple way to find out if amachine is online is to use f p i n g (a
variant of p i ng ) . This is aUnix commandwhich takes as its parame‑
ter the nameof amachine(onewhichcouldbeanywhereon the Inter‑
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net). If themachine is upand runningthen f p i n g returns t r u e a s i ts
exit status and f a l s e otherwise. Wecan test the exit status of a com‑
mandexecution using the if t h e n e l s e fi shell construct. So,we
couldwrite anagent to test if themachineweare interested in ‘comes
online’. Theonly remainingproblem is how to get the agent to notify
uswhen themachinedoes reachthis state.

Wecouldarrange for the agent to display a message on our screen
or to r i n g the bell on our terminal or some such device, but these
approaches have the drawback that the agent w i l l need to keep track
of where we are. A better solution is to use email. Wewil l therefore
give the agent a usernameand let it send email. In doing this weare
makinga subtle shift from thinking of the agent asa program that
runson themachineto thinkingof it asafirst-class citizen of thenet‑
work ‐ a bona fide user,just l ikeourselves.

To implement the agent we simply write a shell script that tests
the machine in which we're interested (let’s suppose this is called
mach i ne . co . u k )andemails us when themachinecomesonline.This
small shell script is shown in List ing 1.The mail message is sent to
the user m a r k , and it is quoted in the text of the shell scr ipt itself,
us ingtheheredocument operator <<. Wecan now use c r o n to execute
the script at regular intervals,making it into a simpleagent.

Accessing the Internetvia an agent
To achieve its full potential asan information gatherer and filter, an
agentwil l haveto becapableof surfing theInternet.Thismight sound
quite hard to achieve. However, using Unix shell script and l y n x (a
very simple, text-based, browser) it can be quite easy.

Using l y n x wil l allow us to exploit the Unix concept of a pipe to
feed data from the web into files or programs on our local system
under thecontrol of our agent. The command l y n x - s o u r c e -dump
u r l copies the source of the web page located at u r l to the screen.
Usirfg redirection wecan copy this t o a file with l y n x - s o u r c e
-dump u r l > fi l e name . Our agent can use this command t o access
the source of any page it chooses.

Web pages continually change. Indeedmost good web pages wil l
necessarily changefrequently, as any good page wil l need to be kept
up-to-date. It wil l often be useful to know as soonasa change is made
toa particular page, sothat we can immediately check the new infor‑
mation. It would be a nuisance if we had to maintain a bookmarked
listof suchusefulpagesandcheck themourselves; it wouldbefar bet‑
ter to havean agent do the legwork for us.

Wecanuse l y n x to access the sourcecodeof theweb pageandcom‑
pare this with the code for the page last time we lookedat i t . List ing
2 showsa shell script that does just this.

In the script, the shell variable $HOME is used to ensure that files
are stored in the home directory of the script’s owner. If we've allo‑
cated theagent a username, then this wi l l be theagent’s homedirec‑
tory, otherwise it wi l l be our own home directory. In either case, a
subdirectory called r o b o t is assumed to exist. As it stands the shell

t h e n m a i l mark << ’end ’
machine.co.uk h a s come o n l i n e
end
fi

L is t ing 1-A simple script to report when a machine comes online.
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Other possibleagents
As with all programs, the aim is to take the drudgery out of process‑
ing large amounts of data quickly and correctly. In the new business
world, the Web will act as an interface to the organisational data‑
base, and al l employees will be able to communicate with one
another via email.This creates a new programming paradigm in
which programshave access to all data (potentially throughout the
world) using a common interface and have the ability to communi‑
cate with all users.

Locatingand reportingon deadlinks
The task of managing a Web s i t e in which data is continually
updated has becomea full-time job. This is recognised by all organ‑
isationsthat are serious about theW e b .The roleof managing aWeb
site is likely to rely increasingly upon agent technology. For exam‑
ple, a simple agent could roam the site, following only links that
remained inside the organisation's domain,and build a list of dead
links, ie links that point to pages, both internal and external, that
have become unobtainable.The agent could then email the (inter‑
nal) page owner and ask that the links be updated. If the page
remained uncorrected for a long period, then the agent would
inform the Web manager who would decide what action needed to
be taken. This agent is simplya variation on the URL monitor theme
we implemented in Listing 2.

Datacollection
The role of collecting data in an organisation typically falls upon an
individual who becomes responsible for chasing his co-workers for
i n f o r m a t i o n .This i sa particularly debilitating process a si t requires
repeated remindersand checkingand storingof data. In the pasta well
organised ‘datacollector’ would haveadatabase in which to enter the
data. This database would produce reports of what was still required,
thereby facilitating the ‘chase’. Using agent technology, such a per‑
son can set up an agent that checks the date, chases individuals for
information, stores the information received in a database, and sim‑
ply sends the human ‘chaser’ status reports.This is simply a (much
enhanced) version of the mail server agent.

Datamining
Many organisations have individual employees adding data to Web
pages in an uncontrolled and unstructured manner. However, these
Web pages provide a useful resourceto the organisation as they rep‑
resent readilyavailable data.Wecould design anagent that scanned
a particular web site looking for information that is likely to beuse‑
ful. In this case, the powerof the agent would depend critically upon
the sophistication of the pattern matchingalgorithms it relies upon.
This is where existing artificial intelligencework starts to play a role
in the development of agent technology (although a lot could be
achieved simply b yusing the Unix e g r e p u t i l i t y ) .Thebasic mecha‑
nism for this agent is simply that which we used to implement the
URL monitor.

| would bevery interested to hear from readersabout applications
to which they think agents could be applied and also of those already
working within reader's organisations (see my email address at the
end of the article).
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script is not robust, but it does the job and illustrates the ease with
which simple agents can beestablished.

The assignment to PATH is requiredto ensure that only system ver‑
sions of the standard commands are used, rather than any localalter‑
natives that may exist in the file system. The shell command A | | B,
for commandsA and B, executesA and if it fails, goes on to execute
B . S o t e s t - e fi l e fails i f fi l e does no t exist. The next l ine there‑
fore tests to see if the file d a t a . h t m 1exists and, if it does not,creates
it ( f rom the web page Attp://www.unl.ac.uk/~mark/welcome.html).

Hav ing established that the data file exists, we download the lat‑
est version of the web page and use an if construct to compare the
new and old versions of the page. If the two pages are different then

Perhaps agents will finally
help us to achieve the long

sought after goal of the
paperless office

we send an email message to the user m a r k . The text of the mail mes‑
sage is produced asa here document, using < < . An alternative would
have been to create a file containinga message to besent to the owner
of the agent and pipe the contents into the m a i l command. Having
sent the message the agent updates its local copy of the web page
using the cp command.

If we r u n the agent program regular ly using c r o n , i t w i l l send an
email message to the user m a r k every time the Web page
http://www.unl.ac.uk/~mark/welcome.html changes.

A s i m p l e mail server
An agent is an autonomous program, r u n n i n g continually on our
behalf. Like any good apprentice, we shall want the agent to be capa‑
ble of operating without command from us. However, we shall also
want to be able to send the agent the odd command, altering its behav‑
iour. Wetherefore need an interface mechanism that wil l allow us to
send commands to the agent. A simple way to achieve this is to use
email. After al l , we have already used email as the medium through
which the agentsends its findings to us.

This is n o t the only way to communicate wi th an agent. An alter‑
native would beto use an HTML form to enter the data, which would
then be sent to a c g i script us ing the p o s t mechanism. However, the
agent would then need to besent the command by the c g i script (per‑
haps by email). To keep th ings simple, we shall s imply send email
direct to the agent.

In order for the agent to read email there is a l i t t le more work to
do. The first step is to find out where new ma i l is stored. On my
Linux system, supposing that the agent’s username is m a r k , mail
sent t o the agent wil l b estored i n / v a r / s p o o l / m a i l / m a r k . This file
wi l l exist even if there is no new m a i l , in which case it is empty. To
read the new mai l for user m a r k , we therefore simply have to read
the contents of t h e fi l e . Having read the new mai l , we shall copy
a n empty file t o / v a r / s p o o l / m a i l / m a r k s o that the next time the
agent code is executed it w i l l only consider mai lmessages that it has
yet to process.
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# check i f URL has c h a n g e d
PATH=/bin: / u s r / b i n

h t t p : //www.unl.ac.uk/~mark/welcome.html
>  $ H O M E / r o b o t / d a t a . h t m l

- s o u r c e -dump
:/ /www.unl.ac.uk/~mark/welcome.html

>  $ H O M E / r o b o t / n e w d a t a . h t m l

4f£°! cmp - s $ H O M E / r o b o t / d a t a . h t m l
$HOME/robo t / n e w d a t a . h t m l
t h e n
m a i l mark <<’ ‘end ’
The p a g e I ’ m m o n i t o r i n g h a s c h a n g e d .

Yo u r s s i n c e r e l y ,
The R o b o t .
end
c p  $ H O M E / r o b o t / n e w d a t a . h t m l  $ H O M E / r o b o t / d a t a . h t m l
ai

List ing 2- A simple URL monitor.

m a i n ( )

(

F I L E * m a i l ;
c h a r a w o r d [ 1 0 0 ] ;
c h a r u s e r [ 1 0 0 ] ;

m a i l = f o p e n ( " / v a r / s p o o l / m a i l / m a r k ” , " r ” ) ;

w h i l e ( ! e o f ( m a i l ) ) {
do

f scan f ( m a i l , ” % s ” , a w o r d );
w h i l e ( ! e o f ( m a i l ) & & s t r n c m p ( a w o r d , ” F r o m : ” , 5 ) ) ;

i f ( ! s t r n c m p ( a w o r d , “ F r o m : ” , 5 ) )

u s e r = GetName (mail) ;

do
fscanf ( m a i l , ” % s ” , a w o r d );

w h i l e ( ! e o f ( m a i l ) & & s t r n c m p ( a w o r d , “ S u b j e c t ” , 7 ) ) ;

i f ( ! s t r n c m p ( a w o r d ,“sub”,3) )
s u b s c r i b e (user) ;

e l s e i f ( ! s t r n c m p ( a w o r d , “ u n s u b ” , 5 ) )
u n s u b s c r i b e (user) ;

e l s e i f ( ! s t r n c m p ( a w o r d ,“send”, 4 ))
s e n d m a i l( ) ;

e l s e Unknown (aword, user) ;

}
s y s t e m ( “ c p emptymai l / v a r / s p o o l / m a i l / m a r k ” );
}

List ing 3- Outline of a simple ma i l server.
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To use email to send messages (commands) to the agent, we shall
need to work out a simple way to code up a command. One way this
can be done is to put commands on the subject l ine of the email. This
w i l l be easy to locate, as the subject line is prefixed in the mai l file by
the word S u b j e c t : .

To see how this migh t work, we shall consider a simple agent
that consists entirely of reading and sending email ‐ a m a i l server.
This is amechanism for achieving asynchronous v i r tua l confer‑
encing. That is, any user may send a message to a l l users via the
mai l server. The users are therefore able to take par t in a ‘v i r tua l
conference’. The communication is asynchronous because the send‑
i n g and receiv ing of email is asynchronous. To use an emai l server,

In future, good agent
programmers may be as

highly sought after as good
network engineers are today

we send an email to the server and the server sends the message on
to a l l users registered with the vir tual conference. (No t i ce that this
approach to mai l ing a list of recipients is superior to that of main‑
ta in ing a simple distribution l is t , because it separates the process
of jo in ing and leaving the l ist from the process of sending messages
to each registeredrecipient. It also centralises the distribution l is t ,
faci l i tat ing sharing among a l l users, and allows usage statistics to
be collected at a central po in t . )

Wedon’t have to use shell script to implement an agent;we could
useany language. For simple agents, shell script is often the most suit‑
able notation. For more complex agents it is usually more appropri‑
ate to usea programming languagel ikeC.An outline of a simple mail
server program is implemented asa C program in List ing3.

In this program, several auxi l iary functions are used to process
the text o f incoming mai l messages and to send out ma i l messages
(these are not shown but are a l l simply str ing processing functions
and email commands). The p r o g r a m scans the incoming mai l for
the F r o m : l ine, which contains the sender’s email address. This is
stored in the st r ing u s e r , so that the agent can reply to the sender
and sto re the sender’s email address in the database of registered
users.Next the agent scans for the S u b j e c t : l i ne , that contains the
command. Three commands are understood: s u b , to register the
user as a subscriber to the conference, u n s u b to remove the user
f rom the conference, and s e n d to post a message to a l l users regis‑
tered wi th the conference. Each of these is implemented by an aux‑
i l i a r y function. Finally, if none of the three commands is found on
the subject l ine, then the agent replies to the sender, indicat ing that
the command was no t understood. (The C function s y s t e m allows
us to pass a st r ing to the operating system to be executed as a nor ‑
mal OS command.)

Oncewe have implementeda simple mai l server like th is , we could
easily add many features to it. Forexample, wecould add a command
who, to which the mai l server responds by email ing the sender witha
l ist of registered users. Wecould allow the agent to maintain lists of
registered users for several conferences and maintain a hierarchy of
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such groups. Wecould implement a voting mechanismamong the reg‑
istered users. We could implement a ‘moderator ’ system, whereby
each conference had an owner to whom all messages were passed for
acceptance before being forwarded to the wider group of registered
users. A l l these facilities can be implemented with the existing com‑
munication mechanism.

L i fe w i t h sof tware agents
We have only considered a few simple examples of agents, showing
what can beachieved witha l i t t le b i t of code, an internet connection,
and a machine that can be left runn ingcontinually. Perhaps this k ind
of agent barely deserves the ti t le because it does not display a h i g h
degree of intelligence; it is t rue that much of the research work con‑

More complex agents would
require more complex
programming, but not new
techniques

cerned wi th the development of agent technology is simply a branch
of art ificial intell igence. However, I fi rm ly believe that v e r y simple
agents such asthe ones we’ve considered here wi l l become usefuland
widespread as the Internet expands. Even with this simple approach,
we could construct agents that are very adept at supporting internal
and external commercial interaction. Moreover they can be con‑
structed, maintained, and developed quickly and cheaply usingexist‑
i n g technology and without additional staff t ra in ing . See the box
Otherpossible agents.

The a b i l i t y to r u n p r o g r a m s regular ly, combined w i t h com‑
mands that allow programs to send and receive email and to access
web pages, allows us to write simple software agen ts us ing straight‑
f o rwa rd p rog ramming techniques. As they reside on a single
machine and use emai l to communicate w i t h the o w n e r , such
agents a r e , in effect, p laying the role of an automated user of the
system. More complex agents would requi re m o r e complex pro‑
gramming, but not n e w techniques. The added complexity is sim‑
p ly that required to pa t te rn matchand perform more sophisticated
s t r i n g processing.

Again, agent technology is current ly in an embryonic state. How‑
ever, the rap id growth of the In ternet and o u r increasing reliance
upon it as a source of information w i l l demand that we adapt to l i fe
wi th software agents. In future, good agent programmers may be as
highly sought after as good network engineers are today. a

Mark Harman is director of research and act ing headat the School of
Informaticsand Multimedia Technology in the University of North
London (http://www.unl.ac.uk/~mark). Hecan becontacted via
e-mail at m.harman@unl.ac.uk or bypost to M a r k Harman , Project
Project, School of Informaticsa n d Multimedia Technology, Universi ty
of North London,Holloway Road, London N7 8DB.
Thanks are due to Sebastian Danicic andRoss Paterson who provided
the original insight that lead to this article.

2 4 E X E d e c e m b e r 1 9 9 7



! They say wisdom
comeswith age,

is wisdom ina box. It is powerful, intuitive to
use and completely customizable.
The Wise Installation System, aWindows‑
based installation editor, creates professional
setup programs in hours, not days. It creates a
single installation that runs in Windows 3.1x,

Windows NT, or Windows 95. It comes complete with both Win16 and
Win32 v e r s i o n s , creates shortcuts/shell links for use with Windows 95,
handles nested components and hasa full uninstaller with rollback.

The Wise Installation System Enterprise Edition
combines the award w i n n i n g Wise Installation System with multi‑
generational patching, web based installation support, and a
repackager for converting existing installations.

a fe420)s h  i p
Your ¢ y o u r s o f t w a r e distribution needs!

€> ENQUIRY NO. D40}

Ve rs ion
£389

Version
£315

The C++ Deal of the Year
Borland C++Builder Professional &

Borland C++ Development Suite Upgrade Bundle.
You can upgrade from virtually any Windows development
tool to this amazing low-price bundle comprising two of the
industry's leadingC++ development systems.

s s - And that’s not all! The first 30 purchasers
of the Upgrade Bundle get
Borland IntraBuilder Pro (RRP £349)
absolutely free!

Making Development Easier ENQUIRY NO. D42)

QBS Software Limited all n o w for further detai

PowerBuilder Professional 6.0 offers acomplete
development environment for teams building
departmental applications. It puts developers in
touch with multiple desktop and server databases
through optimized ODBC interfaces.
The PowerBuilder Foundation Class (PFC) library,
a new debugger, convenient check-in/check-out
capabilities, plus interfaces to leading v e r s i o n
control products are also provided. A standalone
Sybase® SQL Anywhere™ DBMS enables
immed ia te , local development.

G@Powersott

Sybase SQL Anywhere Professional g i ves you
the performance, reliability and integrity of an
enterprise-wide server - at a fraction of the cost.
Specifically designed for developers who need to
deploy desktop and workgroup applications on
client/server platforms or their corporate intranet

ENQUIRY NO. D41

Unlock important
corporate information
- wherever itis stored

Publish reports anywhere from anywhere

ARPEGGIO connects to any Distributed
Relational Database Architecture (DRDA)

or ODBC sourcein the enterprise.ARPEGGIO

Embed charts and graphs anywhere within a report
Point and click HTML export capabilities
Year 2000 support
Application Scheduler to time reports daily, weekly,
monthly, quarterly and annually

ARPEGGIO Viewer - user access to pre-defined q u e r i e s and reports

ARPEGGIO for the Desktop - Data Access , Report Designer and
Data Organiser modules enable users to easily create their own
quer ies , data transfers and reports ‑
ARPEGGIO for the Developer - enables professional developers to
seamlessly integrate query and report publishing capabilities into
custom applications ‑

WALL
s and FREE software cata@ingue

> ENQUIRY NO. D43}

Y o u c a n n o w p i c k u p d e t a i l e d i n f o r m a t i o n , demos a n d e v a l s
o n h u n d r e d s o f d e v e l o p e r s ' p r o d u c t s f r o m o u r fi l e a r c h i v e
o n t h e n e w g b s s o f t w a r e f t p s i t e : h t t p : / / f t p . q b s s . c o m . O r
h o t l i n k d i r e c t t o t h e r e f r o m t h e QBS h o m e p a g e a t :

h t t p : / / w w w . q b s s . c o m

11 Barley Mow Passage
ndon W4 4PH

Phone: 0181 956 8000
Fax: 0181 956 8010
BBS: 0181 956 8011

* pr ices, subject to change and exclusive of shipping plus VAT



WithActiveListBar it’s easy to
develop the right outlook

for today’s Active Office.
ActiveListBar is an ActiveX™component that
helps give your applications the “look and feel"
of Microsoft® Office '97. ActiveListBar helps build
programs that users findfriendly and familiar.
= Sliding Groups - Multiple sliding panels that
emulate the look and feel of Office '97's Outlook bar.
Groups slide vertically or horizontally.

= Asynchronous Graphics Download -When used
on aWeb page, graphics download asynchronously,
allowing the rest of the application to be active before
all of the graphics have been downloaded.

= PNGCompression - PNG compression files make
downloads from the Web noticeably faster.

= Framework Control -A lightweight 32-bit control
(that doesn’t require bulky MFC dll’s) m in im izes
run-time distribution size.

= Custom Property Pages - Point and click Custom
Property Pages allow users to configure groups, list
items, and images in a snap.

= Customizable Group Backgrounds- Each panel
can have its own picture or colored background.
Backgrounds can be tiled, centered or stretched.

= OLE DragDrop- Allows quick and easy placement
of objects via drag and drop. Users can easily drag
OLE objects into the ActiveListBar.

= ActiveBorder Icon Button - Automatically highlights
the border of the icon asthe mouse passes over the
button, as in the toolbar in Internet Explorer.

= Sound Effects - Adds sound to your applications.
Sound files are downloaded asynchronously when
on a web page.

“The PerfectMulti-Layer‘| 1.” = ActiveListBar is compatible with any fully-compliant
Navigational Tool. ActiveX host environment such asVisual Basic®,

Visual C++®°, and Internet Explorer™3.02 or greater.

Toorder call: 01344 873434
The Developer'sEdge

Order ActiveListBar™
NOW
£99

OOINTEMPORARY

Talk ing y o u r Language

Tel: 01344 873434 Fax: 01344 872228
E-Mail: sales@contemporary.co.uk
The Mews, Kings Ride Court, Kings Ride, Ascot, Berkshire SL5 7JR
©1997 Sheridan Software Systems, inc. All nghts reserved.ActvelistBar, Sherso‘t, ‘Shendan logo are trademarks of Shendan
Software Systems, Inc. Microsoft ft Corporation. ActiveXand Internet
E x p l o r e rare raceraris of Microsct Corporaton In fi change withoutn o t e
Pricesquoted exclude VAT and delivery.

&> ENQUIRY NO. D1

ht tp: / /www.contemporary.co.uk



Do you know the easy

way to locate the resources in

an executable? Dave Jewell divines some

more undiscovered features of theWin32 API.

ow and again, Microsoft adds a juicy new call to the WindowsAPI
without telling anyone else about i t . The problem is, with literally

thousands of different calls in the API: how do y o u see the wood for
the trees? Recently, I needed to wri te an application which could open
an existing Win32 ( PE fo rma t ) executable and examine the v a r i o u s

resources it contained. To do this under 16-bit Windows, you'd have
to physically open the EXE file as if it were pure data, and then step
through the file, manually locating the resource table informationand
enumerating the various resources it contained. I very muchexpected
to have to do the same thingwith 32-bit Windows but - quite by chance
I discovered a couple of useful new Win32 calls which make the job
r y easy. These calls a r eE n umRe s o u r

. As the names suggest , you use the first routine to enumerate
buatypes of a l l the resources in a particular executable and then ‐ for
each encountered resource type - you can enumerate all the names
by using the second rout ine.

My first thought was
Fearing that I m i g h t be the last developer on the planet to have dis‑
covered them, I casually mentioned the routines to other keen Delphi
developers and was very gratified to find that they hadn’t heard of
them either. Neither had Borland,apparently. If you’re usingoneof the
32-bit v e r s i o n s o f Delphi ( 2 . 0 o r 3 . 0 ) then take a look i n the DEMOS
directory and you' l l find a ut i l i t y called r , a program designed
for browsing through all the resources ina particular file. (See Figure
1.) If you carefully examine the supplied source code for this uti l i ty,
you'll find that even in its Delphi 3.0 incarnat ion, i t laboriously walks

R e s

wow, when did those calls get pu t in there?

d e c e m b e r 1 9 9 7

through the actual resource table structures in the file. It could have
been made very much simpler i f the two rou t i nes had been used...

Using these two rout ines , I w r o t ea little u t i l i t y, R e s v i e w , t h a t can
be seen runn ing i n F i g u r e2 , the Delphi source code for which i s
given in L i s t i ng 1 .Here’s how i t works; when you click the Open but‑
t on and select a file from the open file dialog, the 1
r o u t i n e is called to load the specified file i n t o the prog
space and r e t u r n a module handle. (Why use the Lo i
routine? See the box-out DLLs with a s t i n g in their t a i l . . . ) If a valid
module handle is re tu rned , then a try-final ly block is used to ensure
that the l ibrary gets released no ma t t e r what. Within this protected
code block, the E : Types r o u t i n e i s called to enume ra t e
al l the resource types e x i s t i n g w ithin the code module. The firs t

am’s address

Res

paramete r to this routine is the module hand le , the second parame‑
ter is a p o i n t e r to an application-supplied e n um e r a t i o n r o u t i n e ( j u s t
l ike i E , e t c ) , and the third-parameter is used
to supply some application-specific value to the e n u m e r a t i o n rou‑
tine ‐ in this case, the form object.

Because it’sacallback r o u t i n e , the Re r r o u t i n emust
bedefinedwith the st 11attribute. Bydefault, 32-bit implementations
o f Delphi use the E A X , EDXand ECX r e g i s t e r s ( A D C ‐ A Delphi Call, ge t
i t?) in that o r d e rto pass the first three parameters toa routine. Any addi‑
tional rou t i ne parameters are pushed on the stack. Obviously, register‑
based parameters aren’t compatible wi th the way in which Windows
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DLLswitha sting in their tail...
Incidentally,you might bewondering why it isthat I'veused the rela‑
tively new-fangledLoadL ib ra ryExroutineto openthe library, rather
than the tried and trusted LoadL i b r a r y call.Thereby hangs a
tail...err... |meantale. Believe it or not, there areactually some32-bit
DLLs around that can cause an application to crash simply by the
expedient o f issuing aLoadL i b r a r y call o n the DLL,followed bya
corresponding call to FreeL ib ra ry !

| recently discovered this while developing anapplication to scan
designated executables, displayinga list of all the DLLs referenced
by the application.To mysurprise, | discovered one commercial DLL
(part of aDelphi IDEadd-on package) that consistently caused my
application to crash. | reducedmyprogramto theabsolute baremin‑
imum- jus t aLoadL i b r a r ycall, followed byF r e eL i b r a r y - a ndwas
amazed to find that my program still keeled over as soonas it tried to
executeF r eeL i b r a r y,GPF'ingwithanaddressviolation.After acer‑
tainamountof investigation, | determinedthattheoffendingDLLwas
doing some rather dubious things in its initialisation, and of course
this initialisationcodewas beingcalledeachtimeLoadL i b r a r y ref‑
erenced the DLL. Everythingseemed fine until the call to F r e e L i ‑
brary,at which point Windows 95 got rather upset.
Thesolutionturned out t o bethe LoadL i b ra r ykxcall. Usingthis

routine,and specifying Load_L ib ra ry_As_Da taF i l e as a second
parameter, causes Windows to retrieveamodulehandlefor the library,
except that this time no initialisation code in the library ever gets
called, and everything goes smoothly when it's time to call F reeL i ‑
b r a r y . It's ratheraquirky littleprogrammingscenario, but if youwant
to write codewhich routinely loadsother people’s DLLsandexecuta‑
bles, it's avery good idea t o usethe LoadL i b r a r yE x routine so a s t o
protectyourself against ‘rogue’DLLs.

expects to invokeacallback routineand if you forget to includethe s t a ‑
call attribute, your programwillcompilewithout errorsbut you’ll then
find yourself facedwith achallengingdebuggingexercise!

The callback routine, R e s Ty p e E n um e r a t o r , takes three parame‑
ters; themodulehandle,a32-bit identifier specifying the resource type
being current ly enumerated, and the 32-bit application-specific data
which formed the lastparameter t o EnumResou r ceTypes . I n this case,
I've simply declared it asa variable of type TForm1 so that it can be
immediately usedwithout further type-casting.

If you’re at a l l familiar wi th resourcemanagementat theAPI level,
you' l l knowthat resourcescanbenamedwith an ASCII str ing, or else
given a numeric identifier. In the same way, the type of resource can
also bea str ing or a number. Al l we get given is a 32-bit identifier, so
howdowediscriminate betweenthe two different cases?Under 16-bit
Windows, a far addresswas comprisedof a 16-bit segmentand a 16-bit
offset. By convention, you specified a string (either for the resource’s
type or name)by providing a far pointer to the string; and anumber
by set t ing the segment pa r t of the address (the t o p 16-bits) to zero.
Under C/C++, this was most easily accomplished wi th the MAKE IN ‑

TRESOURCE macro.WithDelphi, it was easier (a lot less typing!) to just
cast a number to a PCha r .

But what about the situation in 32-bit land? In the enumerator call‑
back routine, you could check to see if the top 16-bits of the received
identifier were zero, but would this bean adequate way of distin‑
guishing betweena valid ‘flat’ s t r ing pointer and a simple numeric
identifier? Maybe ‐ but I ’mnot certain. A better approach is to let the
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Windows kerneldeterminewhat is andwhat isn’t
a valid 32-bit pointer. By call inga little-used rou‑
tine, I sBadReadP t r, we can reliably test whether
or not an identifier is a str ing pointer or number.
This seems to work well. ( In te rna l l y, Windows
makes extensive use o f the I sBadReadP t r func‑
t ion when validating API calls passed froma client application.

I f what we’ve been passed i s a type number, then the M a p Ty p e ‑
NumToName routine is called to convert this intoa readablestring. On
the other hand, if we’ve been passeda valid pointer, then this is used
as the resource type string. The MapTypeNumToName function simply
checks the passed number against the pre-defined standard types,
r e t u r n i n g the corresponding s t r ing . If no match is found , then it
defaults to re tu rn inga string in the form ‘#27’, o r whatever.

Havingestablished the type name, R e s T y p e E n u m e r a t o r then cre‑
ates a T S t r i n g L i s t object t o hold the names o f a l l the resources o f
this type. I t then calls EnumResourceNames to builda l ist of resource
names. This time, the routine takes an extra parameter - the type of
resource whose names we want to enumerate. Rather than passing
the form instance, the T S t r i n g L i s t object i s passed a s the applica‑
tion-specific data so that the ResNameEnumera to r code can directly
addeachencountered resourcename to the st r ing l ist, usingthe same
IsBadReadPtr trick to distinguish between name strings and num‑
bers. Last but not least, R e s Ty p e E n ume r a t o r calls A d dO b j e c t t o add
the type name(and its associatednamel is t )to theTy p e s L i s t listbox.

Finally, back in the button-click routine, the I t e m I n d e x property
of the Ty p e s L i s t list box is initialised to zero and the o n C l i c k rou‑
tine called, causing the T y p e s L i s t C l i c k rout ine t o b e invoked.This
clears out the NamesL i s t listbox and updates the contents with the
names list for the currently selected resource type.

Time for an update
Interestingly, that’s not the end of the story as far asresource-related
goodies are concerned. I suppose we all have ideas for programming
projects that we'd l ike to work on if only we hadmore time. For ages,
I'vewanted to buildmyself a decent resourceeditor ‐ something like
Borland’sResourceWorkshop.What's pu t meoff is the apparent com‑
plexity of wr i t ing changes back out to the executable file. It’s no big
deal to extract icons,bitmaps,andother resources fromanexecutable
andwrite themout as .ICO, .BMPfiles, or whatever. But it’ssomewhat
trickier to modify a resourcewithin an executable, which wi l l almost
cer ta in ly necessitate changes to the file’s header information and
involvemovingany data that comes after the resource information.

Here again, Microsoft has included the abil i ty to write resources
in the Win32 API - they just forgot to tell anyone. In this case, the

3.O\demos \ resxp lo r \ resxp lo r e x e: \ d e l p h i

TABOUTBOX
13 TMAINFORM
Icon

Figure1- Borland’sResourceExplorersample program could have
been simplified by using the resource enumeration AP I routines.

29



BuyingQuality Development
Tools Just Got AWhole Lot

Easier ‐ And Less Expensive Too!
It’s getting harder and harder to pick the right devel‑

opment tool these days. Too many choices. Too much
hype. Not enough information. We can help. We're
ZAC Catalogs. You've probably heard of us. We're the
company that was started by programmers, is run by
programmers, and was built from the ground up to help
you deliver your projects bug-free, o n - t i m e and within
budget

we'l l gladly help ou t .

Plus, whenever you buy a tool from ZAC , you get our
“So lu t ions , Not Shelfware” no strings, no g ame s , no
fine-print, and no hassles 30-day money bac! arantee.

Visit our Web site at www.InstantSoftware.com, E-mail
us at sales@ZacCatalog.com, or call us at 0800-965 154.
Do it today and discover why programmers worldwide
consider ZAC their “secret weapon” in their quest for
more t i m e , greater productivity, and increased profits.
Mention you saw this ad in EXE when you order and
we'll g i v e you a way cool ZAC t-shirt absolutely FREE

ZAC Catalogs
Solut ions, Not Shelfware.

Guaranteed!

> ENQUIRY NO. D14

_SOFTWARE DEVELOPERS |

COMPUTER
MANUALS PACKAGING

@Newmanualsor reprints Printedboxes&sleeves @

@Allsizes. Short or long run Ringbinders/slip cases @
@Offset print orphotocopy Postalcartons and labels @
@Wire-o orperfect binding ON E CDidisk cases @
@Printedcopyright envelopes STOP Disk pockets @

@Disk labels Disk ition @SHOP a i t@ Data conversion Shrinkwrapping @ |

@ArtworW/origination service Assembly service @

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

= RIDGEWAY PRESS fone]
Tel: 0118 984 5331 Fax: 0118 984 5186

E-Mail: info@ridgewaypress.co.uk

> ENQUIRY NO. D1

SOFTWARE LICENSING
1 4588706

his Licence saves you mone

Call the Sales Team on01865 793 077 to find out how you can
improve your company's efficiency and profit with Software Licensing.

Oxford Computer Consultants
Littlegate House

St Ebbes
Oxford, OX1 1PS
Tel: 01865 793 077 \
Fax: 01865 793 124 ‑

email: sales@oxfordcc.co.uk www.oxfordcc.co.uk

Oxford Computer Consultants
Barclays Venture Centre
Sir William Lyons Road
Coventry, CV4 7EZ

c m a Tel: 01203 690 931
= ss Fax: 01203 411 727

sales@oxfordcc.co.uk

ENQUIRY NO. D16



R E S O U R C E S L E U T H I N G M A D E E A S Y T E C H N I Q U E S

magic cal l i s U p d a t e R e s o u r c e . Here’s the C/C++ definition o f
Upda teResou rce , taken from theWin32 help file:
BOOL U p d a t R e s o u r c e (

HANDLE hUpda t eF i l e , / / u p d a t e - fi l e h a n d l e
LPCTSTR l p s zType , / / a dd r o f r e s t y p e t o upda t e
LPCTSTR lpszName, / / addr o f r e s name to update
WORD I D L a n g u a g e , / / l a n g u a g e i d e n t i fi e r o f r e s o u r c e
LPVOID l p v D a t a , / / address o f r e s o u r c e d a t a
DWORD cbData // l e n g t h of r e s . d a t a in b y t e s

3
In anutshell,a call to Upda teResource takes a typeandnamespec‑

ifier (asever, these can be strings or numbers) alongwith a language
specifier, a pointer to the resourcedata and an indication of the sizeof
the resourcedata, in bytes. Themost important thing here is thefirst
parameter ‐ an update handle.This is returned froma call to B e g i n ‑
UpdateResource ,and the update operation is terminated via a corre‑
sponding call to EndUpdateResource. Between these two calls, there
can be an arbitrary number o f calls to Upda teResource . This is done
for reasons of efficiency; all the resourcemodifications are cached in
memory untilthefinal call to EnaUpdateResource,at whichpoint the
various changesareapplied to the executable file in one go.

The function prototypefor Beg i nUpda t eResource looks likethis:
HANDLE Beg i nUpda t eResou r c e (LPCTSTR pFi leName,

BOOL b D e l e t e E x i s t i n g R e s o u r c e s ) ;
When youmakethe initialcall t o Beg i nUpda t eResou r ce , the sec‑

ond parameter specifies whether you want existing resources in the
executable file to bedeleted. If this boolean parameter is set to T r u e ,

then al l previous resources are deleted before the l ist of resource
changes in the update handle is processed. Ordinarily, youwouldn't
want to do this ‐ but see my later comments!

Unfortunately, the news isn’t all good. The three UpdateResource
routinesI'velistedhere are currently only implementedunderWindows
NT -evenWindows95OSR2doesn’thavethem.They’rejust stubbedout
in theusualway; a call to BeginUpdateResourceWill simply returnan
updatehandleof zero whenexecutedunderWindows95. Sigh....

Undaunted, I decided to havea goat wr i t i ng a litt le ‘str ing editor’
program.This programallowsyou to openan existingexecutable(be it
DLL,EXEor whatever), edit the string resources it contains, and then
write the updatedstrings backout to the file. This programworks fine
with the exceptionof onevery importantwrinkle you should beaware

Figure2- My first attemptat a resource browsinguti l i ty. Notas fancy
as Borland’sdemo, but the resource-handlingcode is much simpler.
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of.Despitewhat thedocumentation says, I couldn’t
persuadetheUpda t eRe s o u r c ecall t o replaceexist‑
ingst r ing resources unless I also specified ( i n the
initialcallto BeginUpdateResource)that Iwanted
to vape all existing resourcesnotmentioned in the
update list.The upshotof this is that my stringedi‑
tor will work fine ‐ but any non-string resources wi l l bedeleted from
thefile! Iwasn’t surewhether this behaviour resulted from someerror
onmypart,or whether it’sabug in theNTcode. If youwant to takemy
code and use it as the basis for a real-world str ing editor, or other
resourceeditor, I’dsuggest youcacheal lpre-existingresourcesandadd
themto the updatestream.Becauseof thecomplexity involved,I haven’t
attempted to dothis in my littledemoprogram.You havebeenwarned!

The user interface of the program is based around a T L i s t B o x
component. This listbox displays the IDs of all the strings found in
the selectedexecutable. To understandhow things work at the grass
roots level, you need to realise that resource strings are stored in
string resource blocks. A string resource block can contain up to 16
distinct strings, and there is a simple deterministic relationship
between the resource ID of a given string, and the corresponding ID
of the resource block. If you take a string ID,shift it r ight 4 bits and
add 1to the result, this wi l l give you the ID of the resourceblock.Sim‑
ilarly, if you takea resourceblock ID,subtract 1andshift it left by four
bits, this wil l give you the ID of thefirst string that the resourceblock
might contain. Thus, a resource block with ID $EE1 might contain
strings $EE00 through to $EEOF.

Resourcestring editing for profit and pleasure
Armedwith this information,wecanwrite thecodefor theOpen... but‑
ton handler,corresponding to the B u t t o n 1C l i c k method in List ing2.
A s with the previous demo program, i t uses L o a d L i b r a r y E x t o open
the executable, but doesn’t bother with E n umRe s o u r c e Ty p e s because
we’re only interested in str ing resources.The various strings areenu‑
meratedby theResNameEnumerator routinethat is calledonce for each
resourceblock, not for each individualstring resource. It simply calls
L o a d S t r i n g for each o f the sixteen possible strings i n the resource
block,copyinganything i t finds into the s t r i n g R e s L i s t listbox.

The B u tt o n 1 C l i c k routine needs t o call F r e e L i b r a r y after load‑
ing a l l the str ing resource information. The Upda t eResou r c e rou‑
tines assume that they haveexclusive write access to the executable
in question andwi l l fai l if they don’t get i t . Therefore you must be
sure t o call F r e e L i b r a r y beforethe Beg i nUpda t eResou r ce routines
gets invoked.Well, not quite.

What actually happens is that NT w i l l create a copy of the exe‑
cutable file, giving i t a n extension o f .TMP.When E n d U p d a t e R e ‑
s o u r c e is called, al l specified resource changes arecommitted to the
temporary file and the operating system then tries to delete the orig‑
inal executable and rename the temporary file. It’sat this point that
wr i te access is required. If the original executable is executing or
loadedthrougha LoadLibrary(Ex)call, then NT seems to silently give
up without deleting the temporary file.

Luseda TMemo control to cope with very longstrings, and the pro‑
g r am relies o n the M o d i fi e d field o f the TMemo control t o detect
whether or notastringhasbeenmodified.Eachtime youselect anew
st r ing in the listbox, the code looks to see if the current s t r ing has
been modified and, if so, updates the O b j e c t s a r ray wi th the new
stringdata. I f this happens,then the F i l e D i r t y variable i sset t o indi‑
cate that one or more strings havebeen changed.

When it comes time to actually update the file, the B u i l d u p ‑
d a t e L i s t routine i s called t od omost o f the realwork. Usinga l isto f
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BI Quick 16bit/32b i t
r y s t a l C o m m 3 2 ( + s o u r c e )

r y s t a l Reports v 6 Std/Pro NEW

DBest Barcodes for Windows
DataDirect Dev To o l k i t2
DataDirect ODBC Pack
DemoQuick Sim. Plus 16b i t
DemoQuick Sim. Plus 32b i t
DemoSHIELD 32 bit
Doc-To-Help 16or 32bi t
Documentation Stud io £495
E Df o r W i n d o w sv 3.7 £145
ForeHelpv 2 £275
Graphics S e r v e r Developers R i l £195
HelpSite Help to HTML £225
Installshield 5 F u l Upgrade 375
Installshield ExpressiPro £175
Interactive Brochure £225
Interactive(@atalog £375
M K S S o i r e e Integrity £499
MSSourceSafe 95i(platform) £379
Novl ib Network DLL £199
Mult iEdit Pro/Evolve £135/109
PC-Install W i n Pro 16/32 bits £295
PC-Install DOS&WIN super combo £375
PVCS Version Manager £420
R & R R e p o r t Writer v 8 xBASE £229
RoboHEL £350
RoboHTML £350
Wall Data Rumba £133
SoftICE f r o m £329
SoftSENTRY £499
SOS Help! f o r Win Info Aut £185
Telephony Toolbox TAPI £475
Telephony Toolbox TSAPI £975
Track Record/ + per seat £279/179
xBase++ for OS/2 £350
Wise Instal lat ion S y s t e m ver 5.0 £139
SmartPATCH for Wise £129

Please check our ftp si te
http://ftp.qbss.com

for in fo , demos and evals



R E S O U R C E S L E U T H I N G M A D E E A S Y T E C H N I Q U E S

resource block IDs, it constructs each str ing resource block in turn.
Each resource block is comprised of sixteen strings, arranged one
after another. Each string is in ‘classical Pascal’format, being pre‑
ceded by a lengthcount. Becauseof the way that str ing IDsare mapped
onto st r ing resource blocks, unused str ings must be present in the
block, appearingas a simple length count of zero. Once each resource
block has been constructed, i t ’s written to the update l is t u s i n g an
appropriate call t o U p d a t e R e s o u r c e . When al l resource blocks have
been written, E n d U p d a t e R e s o u r c e i s called t o commit the operation,
delete the existing executable, andrename the temporary file created
by the operating system.

Closer al ignment
I’ve tr ied to highlight some of the useful, but little-known, resource‑
related goodies that Microsoft has slipped into the Win32 API. It ’s a
tragedy that Windows 9 5 doesn’t support U p d a t e R e s o u r c e a t the
present time, but this functionali ty w i l l undoubtedly be included in
a later version of the product (Windows 98, maybe?) as Microsoft
strives to br ing the two operatingsystems into closer alignment. As
I ’ve indicated here, NT current ly contains al l the tools needed to

u n i t u r e s v i e w ;
i n t e r f a c e
u s e s

Windows, M e s s a g e s , S y s U t i l s , C l a s s e s , G r a p h i c s ,
C o n t r o l s , F o r m s , D i a l o g s , S t d C t r l s , E x t C t r l s ;

t y p e
T F o r m l = c l a s s (TForm)

T y p e s L i s t :  T L i s t B o x ;
L a b e l l : T L a b e l ;
B u t t o n l :  T B u t t o n ;
B e v e l l : T B e v e l ;
O p e n D i a l o g l : T O p e n D i a l o g ;
C u r r e n t F i l e : TLabe
NamesLis t : T L i s t B o x ;

, L a b e l 2 : T L a b e l ;
p r o c e d u r e B u t t o n i C l i c k ( S e n d e r : T O b j e c t );
p r o c e d u r e F o r m D e s t r o y ( S e n d e r : T O b j e c t ) ;
p r o c e d u r e Ty p e s L i s t C l i c k ( S e n d e r : T O b j e c t );

p r i v a t e
{ P r i v a t e d e c l a r a t i o n s }

p u b l i c
{ P u b l i c d e c l a r a t i o n s }
p r o c e d u r e C l e a r ;

e n d ;

v a r
F o r m l : T F o r m 1 ;

i m p l e m e n t a t i o n
{ $ R * . D F M }

f u n c t i o n MapTypeNumToName ( d w l y p e : I n t e g e r ) : S t r i n g ;
b e g i n

c a s e dwType of
1 : R e s u l t ‘Cursor’; / / x r t _ C u r s o r
2 : R e s u l t ‘Bitmap’; / / xv t_Bi tmap
3 : R e s u l t 7 / x r t _ I c o n
4: R e s u l t ‘Menu! ; / / x t_Menu
c o d e c u t , f u l l l i s t i n g o n EXE OnLine
e l s e R e s u l t : = ' # ' + I n t T o S t r ( d w Ty p e ) ;

e n d ;
e n d ;

U v a

f u n c t i o n R e s N a m e E n u m e r a t o r ( h L i b : h M o d u l e ;
p T y p e , pName: P C h a r ;
L i s t : T S t r i n g L i s t ) : B o o l e a n ; s t d c a l l ;

v a r
R e s N a m e : S t r i n g ;
d w Ty p e : I n t e g e r a b s o l u t e pName;

b e g i n
R e s u l t : = T r u e ;
i f I s B a d R e a d P t r (pName, 1 ) t h e n

ResName : = ' # ' + I n t T o S t r (dwType)
e l s e

ResName := p N a m e ;
L i s t . A d d ( R e s N a m e );

e n d ;

f u n c t i o n R e s T y p e E n u m e r a t o r ( h L i b : h M o d u l e ;
d w l y p e : I n t e g e r ;
F o r m : T F o r m l ) : B o o l e a n ; s t d c a l l ;

List ing 1- Building a resource browser.
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write a nice resource editingpackagewithout the
needto manually parse a PE file’s resource table,
and that can’t be a bad thing! With a litt le work,
you could use the techniques described here to
build yoursel f an automatic, script-driven ‘inter‑
nationaliser’ program, a spell-checker for work‑
i n g with st r ing and menu resources, or whatever. A nice feature of
the DelphiVCL l ib ra ry i sthe T R e s o u r c e S tream class whichenables
you to viewa par t i cu la r resource as a stream. At some point, I ’ m
planning to extend this class to implement the w r i t e method,
thereby encapsulating the u p d a t eResource functionality discussed
here. As ever, stay tuned... ry

DaveJewell is afreelanceconsultant,programmerandtechnicalauthor
specialising in low-levelsystemsprogramming, development systems,
andcompilerdesign. He is theauthorof InstantDelphipublished by
Wrox Press. Youcan contact himat Dave@HexManiac.com
Thefullsource codefor the resourceapplications is available on
EXEOnLineanddirectly viaf t p at
Stp://ftp.exe.co.uk/pub/exestuff/9712_Enumres.

v a r
TypeName: S t r i n g ;
L i s t : T S t r i n g L i s t ;
p T y p e : PChar a b s o l u t e dwType ;

b e g i n
R e s u l t  : =  T r u e ;
i f IsBadReadPtr ( p T y p e , 1) t h e n

TypeName := MapTypeNumToName (dwType )
e l s e

TypeName := p T y p e ;

{ C r e a t e a T S t r i n g L i s t t o h o l d a l l names f o r t h i s t y p e }
L i s t : = T S t r i n g L i s t c r e a t e ;
{ N o w e n u m e r a t e a l l t h e names f o r t h i s t y p e }
EnumResourceNames ( h L i b , p T y p e ,

@ResNameEnumerator, I n t e g e r ( L i s t ) ) ;
{ F i n a l l y , a d d t h e t y p e t o t h e l i s t }
Form.Ty p e s L i s t . I t e m s . A d d O b j e c t ( Ty p e N a m e , L i s t ) ;

e n d ;

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

i :  I n t e g e r ;
b e g i n

f o r i : = 0 t o T y p e s L i s t . I t e m s . C o u n t - 1 d o
Ty p e s L i s t . I t e m s . O b j e c t s [ i ] . F r e e ;TypesList . C l e a r ;

NamesList . C l e a r ;
e n d ;

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

h L i b : h M o d u l e ;
b e g i n

i f O p e n D i a l o g l . E x e c u t e t h e n b e g i n
C l e a r ;
C u r r e n t F i l e . C a p t i o n : = ‘ C u r r e n t F i l e =

+ OpenDialog1.FileName;
= L o a d L i b r a r y E x ( P C h a r ( O p e n D i a l o g l . F i l e N a m e ) , 0 ,

L o a d _ L i b r a r y _ A s _ D a t a F i l e )  ;
A L i b

i f h L i b < > 0 t h e n t r y
{ E n u m e r a t e t h e a v a i l a b l e r e s o u r c e t y p e s }
E n u m R e s o u r c e T y p e s ( h L i b , @ResTypeEnumera to r,

I n t e g e r  ( S e l f ) ) ;
fi n a l l y

F r e e L i b r a r y ( h L i b ) ;
e n d ;

{ F i n a l l y , make s u r e fi r s t t y p e a n d name a r e s e l e c t e d }
Ty p e s L i s t . I t e m I n d e x  : =  0 ;
Ty p e s L i s t . O n C l i c k ( S e l f ) ;

e n d ;
e n d ;

b e g i n C l e a r ; e n d ;

p r o c e d u r e T F o r m l . Ty p e s L i s t C l i c k ( S e n d e r : T O b j e c t );
{ R e s o u r c e t y p e s s e l e c t i o n h a s c h a n g e d - r e d i s p l a y names l i s t

. . . c o d e c u t , f u l l l i s t i n g o n EXE OnLine

end .
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u n i t u S t r i n g M u n g e ; .
i n t e r f a c e
uses

Windows, M e s s a g e s , S y s U t i l s , C l a s s e s , G r a p h i c s , C o n t r o l s ,
F o r m s , D i a l o g s , s t d C t r l s , E x t C t r l s ;

t y p e
TForm l = c l a s s ( T F o r m )

S t r i n g R e s L i s t : T L i s t B o x ;
L a b e l l :  T L a b e l ;
B u t t o n l : T B u t t o n ;
B e v e l l : T B e v e l ;
O p e n D i a l o g l :  TO p e n D i a l o g ;
C u r r e n t F i l T L a b e l ;
Memol : TMemo
L a b e l 2 : T L a b e l ;
p r o c e d u r e B u t t o n l C l i c k ( S e n d e r : T O b j e c t ) ;
Procedure S t r i n g R e s L i s t C l i c k ( S e n d e r : T O b j e c t );
Procedure M e m o l C h a n g e ( S e n d e r : T O b j e c t );
p r o c e d u r e FormCloseQuery ( S e n d e r : T O b j e c t ;

v a r C a n C l o s e : B o o l e a n ) ;
p r i v a t e

{ P r i v a t e d e c l a r a t i o n s }
C u r S t r i n g I d x : I n t e g e r ;
F i l e D i r t y : B o o l e a n ;
U p d a t e H a n d l e :  T H a n d l e ;
p r o c e d u r e C l e a r ;
p r o c e d u r e U p d a t e F i l e ;
p r o c e d u r e S a v e M o d i fi e d s t r i n g ;
p r o c e d u r e B u i l d U p d a t e L i s t ( S t r i n g I D L i s t : T S t r i n g L i s t );

p u b l i c
{  P u b l i c  d e c l a r a t i o n s  }

e n d ;

/ / c u r r e n t s t r i n g i n d e x
/ / fi l e i s d i r t y

v a r
F o r m l : T F o r m l ;

imp lemen ta t i on
( $ R * . D F M )

f u n c t i o n ResNameEnumerator ( h L i b : hModu le ; dwType,
dwName: I n t e g e r ; F o r m : T F o r m l ) : B o o l e a n ; s t d c a l l ;

v a r
I d x , I d x B a s e : I n t e g e r ;
s z B u f f : a r r a y [ 0 . . 2 5 5 ] o f C h a r ;

b e g i n
R e s u l t T r u e ;
{ N o n e e d t o c h e c k f o r b a d p o i n t e r because }
{ s t r i n g r e s o u r c e s a r e a l w a y s numbered, n o t named }
IdxBase (dwName - 1) s h l 4;
f o r I d x I d x B a s e t o I d x B a s e + 1 5 d o

i f L o a d S t r i n g ( h L i b , I d x , s z B u f f , s i z e o f ( s z B u f f ) - 1 ) > 0
t h e n

F o r m . S t r i n g R e s L i s t . I t e m s . A d d O b j e c t ( I n t T o S t r ( I d x ) ,
T O b j e c t ( S t r N e w ( s z B u f f ) ) ) ;

e n d ;

p r o c e d u r e T F o r m l . B u t t o n l C l i c k ( S e n d e r : T O b j e c t ) ;
/ / . . . c o d e c u t , f u l l l i s t i n g o n EXE O n L i n e

p r o c e d u r e TForml . S a v e M o d i fi e d s t r i n g ;
b e g i n

w i t h S t r i n g R e s L i s t d o
i f ( I t e m s . C o u n t > 0 ) a n d M e m o l . M o d i fi e d t h e n b e g i n

{ S t r i n g h a s c h a n g e d - u p d a t e s t r i n g l i s t }
S t r D i s p o s e ( P C h a r ( I t e m s . O b j e c t s ( C u r S t r i n g I d x ] ) ) ;
I t e m s . O b j e c t s  ( C u r S t r i n g I d x ]

T O b j e c t ( S t r N e w ( P C h a r ( M e m o l . Te x t ) ) ) ;
F i l e D i r t y : = T r u e ;

e n d ;
e n d ;

p r o c e d u r e T F o r m l . S t r i n g R e s L i s t C l i c k ( S e n d e r : T O b j e c t ) ;
/ / . . . c o d e c u t , f u l l l i s t i n g o n EXE O n L i n e

Listing 2- Resource string edi t ing

I d x , R e s I D , W h i c h , S t r I D : I n t e g e r ;
a r r a y [ 0 . . ( 1 6 * 2 5 6 ) - 1 ] o f WideChar ;

{ F o r each r e s o u r c e i n t h e u p d a t e l i s t . . . . }
=  0  t o  S t r i n g I D L i s t . C o u n t  -  1  d o  b e g i n

{ N e w r e s o u r c e , s o r e - i n i t i a l i s e v a r s }
p  : =  B u f f ;
R e s I D S t r T o I n t ( S t r i n g I D L i s t [ R e s ] ) ;
S t r I D ( R e s I D - 1 ) s h l 4 ;
f o r I d x : = S t r I D t o S t r I D + 1 5 d o b e g i n

Which S t r i n g R e s L i s t . I t e m s . I n d e x O f ( I n t T o S t r ( I d x ) ) ;
{ I f s t r i n g d o e s n ' t e x i s t , d e f a u l t t o e m p t y s t r i n g }
i f Wh ich = -1 t h e n S := ' ' e l s e S :=

PChar ( S t r i n g R e s L i s t . I t e m s . O b j e c t s [ W h i c h ] ) ;
{ F i r s t , w r i t e t h e s t r i n g l e n g t h }
p* := WideChar ( L e n g t h ( S ) ) ; I n c ( p ) ;
{ Then t h e s t r i n g i t s e l f }
i f L e n g t h ( S ) > 0 t h e n b e g i n

S t r i n g To W i d e C h a r ( S , p , s i z e o f ( B u f f ) ) ;
I n c ( p , L e n g t h ( S ) ) ;

e n d ;
e n d ;

U p d a t e R e s o u r c e ( U p d a t e H a n d l e , r t _ S t r i n g , PChar ( R e s I D ) ,
G e t S y s t e m D e f a u l t L a n g I D , @ B u f f , P C h a r ( p ) - P C h a r ( @ B u f f ) )

e n d ;
e n d ;

p r o c e d u r e TForml .UpdateFile;
v a r

Idx: I n t e g e r ;
S t r i n g I D L i s t :  T S t r i n g L i s t ;

b e g i n
SaveModi fi e d s t r i n g ;
i f F i l e D i r t y a n d ( M e s s a g e D l g

( " D o y o u w a n t t o s a v e t h e r e s o u r c e c h a n g e s ? ' ,
m t C o n fi r m a t i o n , [ m b Ye s , m b N o ] , 0 ) = m r Y e s )

t h e n  b e g i n
{ O p e n a n u p d a t e handle f o r t h e fi l e )
U p d a t e H a n d l e  : =

Beg inUpda teResou rce ( P C h a r ( O p e n D i a l o g l . F i l e N a m e ) ,
T r u e ) ;

{ B u i l d a l i s t o f a c t i v e s t r i n g r e s o u r c e I D s }
S t r i n g I D L i s t : = T S t r i n g L i s t . C r e a t e ;
t r y

S t r i n g I D L i s t . S o r t e d  : =  T r u e ;
f o r I d x : = 0 t o S t r i n g R e s L i s t . I t e m s . C o u n t - 1 d o

S t r i n g I D L i s t . A d d ( I n t T o S t r ( ( S t r T o I n t
( S t r i n g R e s L i s t . I t e m s [ I d x ] ) s h r 4 ) + 1 ) ) ;

B u i l d U p d a t e L i s t ( S t r i n g I D L i s t ) ;
EndUpdateResource ( U p d a t e H a n d l e , F a l s e ) ;
F i l e D i r t y : = F a l s e ;

fi n a l l yStringIDList . F r e e ;
e n d ;

e n d ;
e n d ;

p r o c e d u r e T F o r m 1 . C l e a r ;
/ / . . . c o d e c u t , f u l l l i s t i n g o n EXE O n L i n e

p r o c e d u r e T F o r m l . M e m o l C h a n g e ( S e n d e r : T O b j e c t ) ;
/ / . . . c o d e c u t , f u l l l i s t i n g o n EXE OnLine

p r o c e d u r e T F o r m l . F o r m C l o s e Q u e r y ( S e n d e r : T O b j e c t ;
v a r C a n C l o s e : B o o l e a n ) ;

/ / . . . c o d e c u t , f u l l l i s t i n g o n EXE OnLine

€> ENQUIRY NO. D



Controllingdistributed

development across theWeb

is arealitywith StarTeam

StarTeam is the first Windows® 95
and Windows NT™ SCM
IntegratedTeam
Environment™for
collaborative development.

Seamless functionality
provides departmental and
geographical integration
throughout the
development process.

StarTeam VirtualTeam Server
2.1 includes:
@ Internet, dial-up, WAN or

LAN access to projects.

Web browser access to
projects via dynamically
generated HTML pages

StarTeamWorkstation
Professional 2.1 & StarTeam
Workstation 2.1 includes:

Client/Server
architecture to reduce
network traffic

@ Version control

Defect tracking with process x
management wae @Enhanced security
Threaded Conversations

Build management

Audit logs, reports &charts C0NTEMPORARY
Central project repository

New lower price
T a l k i n g Y o u r L a n g u a g e

O R D E R a oO A TY
Call: 01344 873434 Email: sales@contemporary.co.uk
Fax: 01344 872228 website: www.contemporary.co.uk

Starleam DE Wyo c t
The Integrated Team Environment™ CTRER 708

(©1996 StarBiase Corp. StarTeam, The integrated Team Environment and StarBase are trademarks of StarBase Corp.Windows isa registered trademark and Windows NTisis atrademark of Microsoft Corp.



nterpre te rs and compilers do logically the same thing. They per‑
f o rm the sametask with the same level of complexity. As a resul t , it

is possible, u s i n g dynamic optimisation techniques such asspl i t t ing,
to optimise an interpreter i n t o a compiler. I wi l l explain how to do this
using a dynamic optimiser that works by applying a s e r i e s of simple
t r a n s f o r m a t i o n s , unaware o f the fact that i t i s c o n v e r t i n g a n inter‑
preter into a compiler.

Both interpreters and compilers take as their input a description
of a program (together with i n p u t s for that program) and r e t u r n the
outputs of the program. Whether the p r o g r a m descr ip t ion ~ the
source code - is compiled and r u n , or interpreted, should have no
effect on the results. This is illustrated by L i s t i n g 1

The only difference between a compiler and an in terpre ter is the
physical implementation. Al though they do the same th ing , they do
i t in different ways. From outside the compiler or in terpreter, i t
should be impossible to know whether the source code has been com‑
piled or interpreted. This assumption is essential to the process I am
about to describe.

As an interpreter is logically the same as a compiler, i t should be
possible to convert an interpreter into a compiler without affect ing
the correctness of any programs that depend on the interpreter. ( N o t e
that although such a program would physically bea compiler, it would
logically be an interpreter and sothere would be no w a y to access the
compiled code other than by r u n n i n g i t . )
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Robert Ennals concludes his series on

dynamic optimisation by showing h o w a

sui tably cunning dynamic optimiser c a n

convert an interpreter into a compiler.

Before we convert an interpreter into a compiler, we need to have an
interpreter to convert. And beforewehavean in te rp re te r we need to have
a language. Although the principlesdescribed herecan beapplied to any
interpreter, for the sake of c lar i ty we wil l invent a simple language.

It has four variables called A, B, C and D,and they are al l integers.
A program both takes its inputs and re tu rns its results in these vari‑
ables. We have simple arithmetic operations: addition ( ), subtrac‑
t i on ( s u B ) , mult ipl icat ion ( m u LT ) , rounded integer division ( D I v ) ,

s e t t i n g o n e variable to the value of another ( c o p y ) , and se t t i ng one
variable to a constant value ( S E T ) . Wealso have simple flow control
statements: always going to a label ( G o To ) , and g o i n gto a label when
a specified variable holds the value zero (I 0).

These are documented in L is t ing 2. List ing 9shows the source of a
very simple interpreter for our language. I t works by i tera t ing through

d e c e m b e r  1 9 9 7



c o m p i l e A n d R u n ( s o u r c e , A , B ) - > C

i n t e r p r e t ( s o u r c e , A , B ) - > C =

L i s t i n g 1- Compiler = interpreter

Instructions are as follows. X andY represent any of the variables, A,

~C o p ythe contents of Yto X
Add the contents of ¥ to X

_ Subtract the contents of YfromX

nteger division
SET X, constant _Setthe value ofXtobethe

__Specified constant
Goto the line marked with the label

__famed “label”
Goto the label specified‘ i sXis zero
nd ‘ogram i f

"= @eT0 label
IFZEROGOTO X, l a b e l

Any line may be preceeded bya label of the form ‘labelname: ‘ that
can be a target for aGOTO or IFZEROGOTO.

L is t ing 2- A simple language.

This program simply sums the inputs A, B, C and D and leaves the
result in A.
A D D  A ,  B

L is t ing 3-A simple program for our interpreter to interpret.

al ist of lines in the source code, parsingthem, andthenperformingthe
relevant instruction.The current line number is held in the variable i.
After each line has beenexecuted, it sets i to the next line to execute.

For the arithmetic instructions, the current linenumberi is incre‑
mentedby one after each l ineto cause all linesto be executed in order.
Forflow control instruction, i is set to the point at which to continue
execution. This point is found by searching the source code for the
l ine w i t h the correct label. Note that the optimisations we wi l l
describe st i l l work if the source is not accessed ona l ine by l ine basis
through an index variable.

This interpreter runs the source p rog ram in a far f rom optimal
way; it has to parseevery l ine every time it is executed.The overhead
of parsing each l ine and deciding what to do is l ike ly to be signifi‑
cantly greater than the overhead of actually doing what needs to be
done. A l l of this calculation is redundant. Provided the source code
stays the same, every time an instruction is parsed, the interpreter
wil l do the same thing. By optimisingaway this overhead we canmake
this p rog ram much faster.

List ing3 shows a very simple program in our language. Whenthis is
interpreted, the interpreter wi l l go through the steps described in List‑
ing4.1. Staticallyoptimising this to make it faster is very hard.However,
dynamically optimising it is very easy, usingthe very powerfuldynamic
optimisation trick of dynamic code splittingwi th respect to a variable.
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1:*The first line is an ADD command
2: *The first argument of the first line is A
3: *The second line of the first line is B
4: Add the two numbers
5:Set the value of the first arg to the result
6: *The next line is line 2.

Note that the vast majority of the time here is not spent adding the two
numbers together, but performing redundant calculations

Lis t ing4.1-What our interpreter does every t ime it executes the first
line of the program in l is t ing 4.

Li ig4.2 - What our interpreter would doif it could assume that
the line number was always 1 and make suitable optimisations.

D o S o m e t h i n g (  1  )
{

A += B;
yi

D o S o m e t h i n g (  2  )

A += D;
he

D o S o m e t h i n g (  4  )
{

s t o p ;
yi

L i s t i ng 5-Va r i a n t s of the DoSomething() method, generated for
d i f ferent lines.

Spl i t personalit ies
As long asa l l l ines of code are parsed from the same point, optimisa‑
t ion w i l l bedifficult, sothe first step in optimising this code is to split
it up. Letus start by m a k i n gthe assumption that the source code can‑
not change. To ensure that the p r o g r a m functions correctly if the
source does change, we can attach notification code to any code that
can change the source, hence causing us to undo any optimisations
that re ly on the source not changing.

Wecanalso gainbenefits by assuming that the current l ine number
never changes. Al though this is clearly not an assumption we canmain‑
tain, it is usefulto think about the consequences if it was maintainable.

The currently parsed line of code 1i n e depends on the line number
i. If we assume that i never changes,we canassumethat l ine and cma
never change, together wi th everything that depends on them. When‑
ever D o S o m e t h i n g i s called for the same lineo f code twice, mucho f the
computation done wi l l be the same.As we can prove that cmd w i l l have
the same value we can prove that the same branch in the if/else tree
wi l l b e taken. W e can also prove that fi n d L i n e W i t h L a b e l w i l l always
return the same line. By continuing ou r optimising into the G e t and
S e t methods of the v a r s object, we can prove that for any line of code,
the same branchwil l always betakenwhen selectingwhich variable to
set. In general, any piece of code that depends only on things that we
are assuming to have a constantvalue can beoptimised away.
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I N T E R P R E T E R  =

v o i d i n t e r p r e t( )
{

i n t i = 0 ; / / s t a r t a t fi r s t l i n e

w h i l e (TRUE)
{

{
C a l l S e p e c i a l i s e d C o d e (  i  ) ;

y e l s e {
i  =  D o S o m e t h i n g (  i  ) ;

L ist ing6 - Check for specialised versions.

LoopWhen1:
A  + =  B ;
g o t o LoopWhen2;

LoopWhen2:
A += C;
g o t o LoopWhen3;

LoopWhen3:
A  + =  D ;
g o t o LoopWhen4;

LoopWhen4:
s t o p ;

Listing 7.1-We can prove what version of LoopWhen needs to be
called next and embeda direct cal l to the specialised code rather
than having to find out where it is every time the code is called.

List ing7.2-We can now optimise away those calls by arranging the
code so i t is in order and a l lowing control to fa l l through, or by
inlining some parts into others.

S E T  B ,  1
S E T  C ,  1

l o o p : IFZEROGOTO A, end
M U L T  B ,  A
SUB A, C / / dec rease A by 1
GOTO l o o p

end: STOP

L is t i ng 8- A more compl icated program in o u r simple language
which calculates the factorial of A and returns it in B.The factorial
is defined as (A)(A-1)(A-2)...(1).

Listings4.1and 4.2 show that if wecouldassume that the linebeing
parsed was always the same and optimise accordingly we would be
able to removea lotof overhead. Unfortunately, the line being parsed
is not always the same, so we cannot generate code that assumes that
it is always the same. However, we can generate several copies of the
same funct ion, each representingan optimised routine for executing
a specific line. Wewi l l refer to this assplitting code with respect toa
variable. By optimisingaway code with provably predictable results,
each of these generated functions becomes the same as the code that
one would get if one were to compile that line of code.
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Here we are generating several physical versions
of the same logical code, based on the line being
parsed.Notethat this is not the only variable wecould
havesplit our code with respect to. Wecouldhavesplit
wi th respect to any of the variables that the code
depends on. For example, we might have generated
different copies of the code for each possible value of
one of the variables, but nothingwould begained from
doing this. The hardest part of code splitting is work‑
i ng out what to spli t code with respect to. In general, we get best
results when wesplit wi th respect to a variable which is used to find
other variables, such as a reference to an object or an index in an
array.However splitting with respect to other things can be useful,
particularly if it is knownat call time which specialisation is needed.

Listing6 shows the code w e might get from splittingD o S o m e t h i n g
with respect to i. Note that we can optimise away everything except
the actual action.

Optimisation transformations
Although we have generated code for each line, we do not yet have a
way to actually find this code and call it.

By default, the optimiser will not generate split code for every line
of source, but just for a selected number (perhaps those which have
been executed s o far) . W e wi l l have one version o f D o S o m e t h i n g ( )
that can interpret any line of code, and several versions of D o S o m e ‑

t h i n g that can only interpret their own line. In order for the spe‑
cialised versions t o b e called, calls t o D o S o m e t h i n g ( ) would b e
wrapped in a header that checked if a specialised version was avail‑
able and then called it if it was. If a specialised version was not avail‑
able, then the header would call the general version of
D o S o m e t h i n g ( ) . This i s demonstrated i n listing 7 .

This overhead is not required if one can provewhat the next linewill
be. Insteadof optimising DoSometh ing,we canoptimisethe body of the
while loop.This iseffectivelya function that takes i asanargument and
calls itself with a different value of i. Instead of splitting at DoSome ‑

t h i n g , we can split at the loop level. This gives us the advantage that
when we are executing specialised code, we can often prove what the
next code to be called wil l be. If we now make the assumption that spe‑
cialised codewill always be in the same place(likeallassumptions this
can be broken, causing code recompilation) then we can embed direct
calls to the other specialised versions of the code. (See List ing 7.1).

Wecanapply some simple optimisation transformations to get our
final compiledcode. The only overhead we sti l l have is that of calling
the next block of code. This can beremoved in several ways. Wecan
arrangecode blocks in order and let calls fall through insteadof jump‑
ing.Or wecan inline calls into eachother. Note that the optimiser can
chose to arrange code in memory however it likes in order to reduce
jump overhead. Laying code out in order of increasing value of i is
the most obvious way, but morecomplex layouts may be chosen if the
optimiser thinks they wi l l be advantageous. The result is shown list‑
ing 7.2. Wehave now produced compiled code.

It 's a result
Wehave just compiled a program using only an interpreter, and a
dynamic optimiser that works by applyinga series of simple trans‑
formations. Not only is this code compiled, but because it is running
under a dynamically compiling and dynamically opt imis ing envi‑
ronment, it is dynamically compiled and optimised code. Wecould
even write an interpreter in an interpreted languageandend up with
highly optimised compiled code.
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I N T E R P R E T E R  =

c l a s s C I n t e r p r e t e r
{

/ / ‐ - The v a r i a b l e s ‐ ‑

C v a r s v a r s ;

C S o u r c e s o u r c e ;

v o i d i n t e r p r e t( )
{

i n t i = 0 ; / / s t a r t a t fi r s t l i n e

w h i l e ( T R U E )
{

i  =  D o S o m e t h i n g (  i  ) ;
hi

ve

/ / Ta k e s t h e l i n e t o e x e c u t e .
/ / E x e c u t e s t h e l i n e
/ / xve turns t h e i n d e x of t h e n e x t l i n e

i n t D o S o m e t h i n g ( i n t i )
{

C L i n e l i n e s o u r c e . l i n e ( i ) ;
ccmd cmd = l i n e . c m d ;

i f (  c m
£

s c a t .8 49 Alla)

i = s o u r c e . fi n d L i n e W i t h L a b e l ( l i n e . a r g ( 1 ) ) ;,
e l s e i f ( cmd == “ IFZEROGOTO” )
{

i n t  v
i f ( v
{

vars . G e t ( l i n e . a r g ( 1 ) ) ;

= s o u r c e . fi n d L i n e W i t h L a b e l ( l i n e . a r g ( 2 ) ) ;
i

}
e l s e
{

i f { .omd = = “ c o p y ’ )
£

i n t v = v a r s . G e t ( l i n e . a r g ( 2 ) ) ;
v a r s . S e t ( l i n e . a r g ( 1 ) , v ) ;

}
e l s e i f ( cmd == “ADD” )
{

i n t fi r s t = v a r s . G e t ( l i n e . a r g ( 1 ) ) ;
i n t s e c o n d = v e r s . G e t ( l i n e . a r g ( 2 ) ) ;
i n t r e s = fi r s t + s e c o n d ;
v a r s . S e t ( l i n e . a r g ( 1 ) , r e s ) ;

i n t fi r s t = v a r s . G e t ( l i n e . a r g ( 1 ) ) ;
i n t s e c o n d = v e r s . G e t ( l i n e . a r g ( 2 ) ) ;
i n t r e s = fi r s t - s e c o n d ;
v a r s . S e t ( l i n e . a r g ( 1 ) , r e s ) ;

}
e l s e i f ( cmd = = “ M U LT ” )
{

i n t fi r s t = v a r s . G e t ( l i n e . a r g ( 1 ) ) ;
i n t s e c o n d = v e r s . G e t ( l i n e . a r g ( 2 ) ) ;
i n t r e s = fi r s t * s e c o n d ;
v a r s . S e t ( l i n e . a r g ( 1 ) , r e s ) ;

+
e l s e i f ( cmd
{

i n t fi r s t = v a r s . G e t ( l i n e . a r g ( 1 ) ) ;
i n t s e c o n d = v e r s . G e t ( l i n e . a r g ( 2 ) ) ;
i n t r e s = fi r s t / s e c o n d ;
v a r s . S e t ( l i n e . a r g ( 1 ) , r e s ) ;

}
e l s e i f ( c m d
{

i n t v = I n t e g e r . p a r s e I n t ( l i n e . a r g ( 2 )
v a r s . S e t ( l i n e . a r g ( 1 ) , v ) ;

by
e l s e i f ( cmd = = STOP )
if

b r e a k ;
}
e l s e
{

t h r o w CUnknownCommandException;
Ye

L is t ing 9- A simple in terpre ter for our language, wr i t t en in Java.

It should be stressed that this optimiser did not know it was con‑
verting an optimiser into a compiler. A l l the optimiser did was apply
simple rules one after the other to build up a complex optimisation.

This optimisation has very significant implications. If aruntime
is availablewitha suitably cunningdynamic optimiser there are great

E X E d e c e m b e r 1 9 9 7

C O M P I L E R  T E C H N I Q U E S

/ / g o t o n e x t l i n e

c l a s s C Va r s
(

p r i v a t e i n t A ;
p r i v a t e i n t B ;
p r i v a t e i n t C ;
p r i v a t e i n t D ;

p u b l i c i n t G e t ( S t r i n g name )

f i f ( name == “ A " )

: return A;
eg i f ( name == “ B " )

: return B;
abe i f ( n a m e = = "Cc" )

; return C;
e e i f ( n a m e = = “ D *
{

r e t u r n  D ;

de

p u b l i c v o i d S e t ( S t r i n g name, i n t v a l )

name s a r )

=  v a l ;

i f ( n a m e = = “ B ’

=  v a l ;

i f ( name == ° C ”

=  v a l ;

i f ( name ==

=  v a l ;

dy
Ye

c l a s s C S o u r c e
i

y*

t h i s i s j u s t a n a r r a y o f CL ine o b j e c t s
f o r b r e v i t y , i m p l e m e n t a t i o n i s o m m i t t e d
s/

CL ine l i n e ( i n t i ) ;
/ / x e t u r n s l i n e number [ i ]

i n t fi n d C h i l d w i t h N a m e ( S t r i n g l a b e l ) ;
/ / x e t u r n s t h e l i n e number o f t h e
/ / l i n e l a b e l l e d w i t h [ l a b e l ]

yi

c l a s s C L i n e
{

y*
f o r b r e v i t y t h e i m p l e m e n t a t i o n o f t h i s c l a s s h a s
b e e n o m m i t t e d , b u t t h e me thods d o t h e f o l l o w i n g
a

S t r i n g a r g ( i n t i ) ;
/ / r e t u r n s a r g u m e n t number [ i ] .

advantages to wr i t ing an interpreter instead of a compiler. One gets
platform independence. One also benefits from the fact that optimis‑
ers are significantly easier to write than compilers. Unless you area
very good compiler writer, it is also l ikely that an interpreter would
befaster than a compiler asdynamic optimisers would find it hard to
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optimise compiled programs. On top of al l this i t is
l ikely that future runtimes wi l l simply not allow com‑
pilers, so wr i t ing an interpreter wi l l be the only way
to make y o u r programs run.

Self-modifying code
The sample program we compiled earlier was very
simple. Most importantly, it only executed its lines in
order. L is t ing8 shows a more complexprogram. This

program calculates the factorial of Aand returns it in B.Note that we
use the instructions G o To and IFZEROGOTO for out of order execution
of code. These instructions do n o t makecompilation muchharder, we
just cannot optimise away all of the goto statements.

L is t ing 10.1shows specialised loop code for each of the linesof this
program. Listing 10.2 shows the final optimised code to be r u n when
I n t e r p r e t ( ) i s called.

One of the hardest language features to optimise interpreters for
is self-modifying code. If code is modified, this requires us to recom‑
pile specialised code that depends on the changed source.Things get
even harder if the language p u t s the source in the same address
space as the data ( e g assembler). In this case, we need to check every
access via a pointer to check whether i t i s modi fy ing code. The most
efficient w a y to do this is to put the code in a protected memory page
and update the dependent code when we get a page fault. However,
most operating systems do not let you do this, so less efficient meth‑
ods need to be used.

These same optimisations can beapplied to many other programs
and gain simi lar ly impressive results. Many common time consum‑

C O M P I L E R

LoopWhen1:
1;

g o t o LoopWhen2;
LoopWhen2:

c = 1 ;
g o t o LoopWhen3;

LoopWhen3:
L E ( - A ; = 0 - ) = f

g o t o LoopWhen7;
y e l s e {

B 1;
c = 1 ;

LoopWhen3:
i f ( A = 0 )
{

Yi
B *= A;
A  - = C ;
g o t o LoopWhen3;

LoopWhen7
g o t o LoopWhen4 ;

hi
LoopWhen4 :

B *= A;
g o t o LoopWhen5;

LoopWhen5 :
A - = C ;
g o t o LoopWhen6;

LoopWhen6:
g o t o LoopWhen3;

LoopWhen7
s t o p ;

s t o p ;

L is t ing 10.1- Spec ia l i sed loop
code blocks for listing 9.

L is t ing 10.2-Excess gotos have
been removed.

ing operations involve interpret ing something and can be massively
sped up through a similar optimisation. a

Robert Ennals is researchingdynamic optimisation. Hecan be
reached by emailat ennals@iname.com. He can also be reached by
post at 19Belgrade Road, Hampton, M iddx , TW12 2AZ.
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Christmas Quiz
Following our two year old tradition, EXE is

proud to present i t s 1997 Xmas quiz. Wi th

Y2K stories appearing every day, we give a

strong emphasis to date related questions.

QUESTIONS
QI Why do programmers

celebrate Xmas at
Halloween?

Q2 A prediction of Y2K trouble
for Big Blue from a 1992
classic: ‘We can predict the
date by which the old I B M ‑
IBMthe mainframe
computing g i a n t‐ will be
dead... On December 315t,
1999, right at midnight, when
the ball drops and people are
kissing in New York's Times
Square, the era of mainframe
computing will be over.’
Name the author and book.

Q3 Which of the following are
not C programs?
1 m a i n ( )  { 1 ; 2 ; 3 ; }
2 m a i n ( )  { 1 , 2 , 3 ; }
3 m a i n ( ) { 1 ! = 2 ; 2 ! = 2 ; }

4 m a i n ( ) ( ! 4 2 ; }

Q4 W h a tis the computing
significance of 18th January,
2038?

Q5 Which lines in the following
program could be removed
without affecting the final
value of the variable x (your
answer must be correct
regardlessoft h e initial value
of i, cand x) ?
1 w h i l e ( i < 2 0 ) {
2 i f ( c = = 4 ) {

3 x = 4 2 ;
4 c = 1 2 ;

5 }
6 i = i + 1 ;
7}

Q6 ‘It was the last day of the
4999th year of our era. The
pattering of the rain had long
ago announced nightfall; and
| was sit t ing in the company
of my wife... |was rapt in
thought, pondering in my
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mind some words that had
casually issued from the
mouth of my youngest
Grandson, a most promising
young Hexagon of unusual
brilliancy (sic) and perfect
a n g u l a r i t y . ’What i sthe
book? Who is the narrator?

Q7 It's the evening of December
31st 1999 (yet again). We are
in San Francisco, there's a
couple snogging in the
Golden Gate park and ina
darkened yard there stands a
battered old blue police
box... Name your Doctor, and
who were the lovers?

Q8 Write a program the only
variable declaration of which
is for a single integer
v a r i a b l e .The program reads
in a sequence of positive
numbers terminated by a -1
and then prints out the
sequence in reverse order.

Q9 Which product shipped over
three months late on ‘March
32nd" 1992? How did this save
Microsoft's Steve Ballmer
from an unpalatable meal?

Q10 What is next in this
sequence? STX, ETX, EOT,
ENQ, ACK...

Q11 When will the HTTP cache
scheme fail?

Q12 How do you find the number
of rows in a SQL Server
table using SQL without
querying the table directly?

Q13 Which calendar uses a week
number ranging from 01to 53?

Q14 What is wrong with the
following declaration ofa
nested template?
v e c t o r < p a i r < i n t ,  i n t > >

C o o r d i n a t e s ;

Q15 Who admitted that Java will

C H R I S T M A S  S P E C I A L

these? t r y , c a t c h ,s i z e o f ,
i f , c l a s s

Q17 And an easy one for the end.
When is the start of the new
millenium?
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www.SILICONRIVERco.
GREENLEAF SOFTWARE

Delivering Programming Solutions For Over 10 years

Greenleaf CommLib v5.2 £259
The industry standard asynchronous c o m m s library f o r C, C++,
Delphi and Visual Basic. This feature-rich product supports file

X M o d e m ,  Y M o d e m ,  Z M o d e m ,
Compuserve B+ and ASCII. Also includes numerous other features
including handshaking, port s t a t u s and monitoring. Supports all PC

transfers under K e r m i t ,

platforms and comes with full source.

Greenleaf Comm++ v3.0 £229
Written in C++ and assembly language, provides extensive function‑
ality similar to CommLib, but designed from the ground up as an
object oriented alternative. Also supports all PC platforms and
comes with full source.

Greenleaf ViewComm v1.1 for W I N 95/NT £289
ViewComm for Windows offers the ability to s e e what's on the line
when y o u need to work on protocols, c o m m software development
or debug an asynchronous communications link. ViewComm c o m e s

complete with additional cables. ( D O S v e r s i o n also available.)

These and other Greenleaf products
are available from stock.

Video Training for Cand C++

Over 5,000 Silicon River video t r a i n i n g courses have been sold t o
companies, universities and individuals wishing to learn or improve
their C/C++ skills. Why n o t join them in g e t t i n g the m o s t c o s t

effective, high quality C/C++ training available?

C Video Course Personal Edition £199.95
( 6 videos with o v e r 1 3 hours o f t r a i n i n g , 365 page workbook and s o u r c e d i s k )

C++ Foundation Course Personal Edition £199.95
( 6 videos with o v e r 1 2 hours o f t r a i n i n g , workbook and s o u r c e d i s k )

C++ Advanced Module - S T L £49.95

C++ Advanced Module - £49.95Exception Handling

Call for details of Company and Educational Packs.

SYMANTEC INTERNET TOOLS

ye next ALL NEW v2.0
ad RELEASED SEPT 15, 1997

WITH

Visual Café for Java v2.0
Web Development Edition £ 79
The Solution with Everything You Need to Create and
Electrify y o u r Web-Site with Java. Includes:
@ Visual Café for Java I D E
@ Visual Page wysiwyg H T M L authoring tool
@ Full J D K 1.1 support
@ Netscape Communicator
@ Over 100+ JavaBeans
@ Introduction to Java Book

Visual Café for Java v2.0 ]
Professional Development Edition £ 99
The Most Powerful Java and JavaBean Development
Environment. Includes:
@ All features of Web Development Edition plus:
@ Incremental Debugging ‑
@Java source to x86 native compilation yr
© Drag and Drop JavaBeans and Java applets
@ Work with visual objects or in file view mode Development
@ F,a s t compilers bad bytecode or native executables ‑
@ Wizards, class libraries and JavaBean components

£349
Applications with Instant Database

Visual Café for Java v2.0
Database Development Edition
Build Robust Java
Connectivity. Includes:
@ All features
@ dbANYWHERE Server - which handles up to 25

of Professional Development Edition plus

connections. Scaleable to virtually any size with simple
upgrade. Native drivers for Oracle, Informix, Sybase
and MS SQL Server plus O D B C support to 30+ other
databases. _‑

@ Netscape FastTrack Web Server Te
@ Sybase SQL Anywhere Relational Database Database
©@Object Database and Version Control software aoe pe

CALL FOR UPGRADE PRICING FROM ANY SYMANTEC
CAFE/C++ PRODUCT OR MSJ++

CALL FOR SPECIAL EDUCATIONAL PRICING

Silicon River
(0181) 317 7777

Silicon River Video Training Courses, Greenleaf Software Products and Symantec Internet Tools are available direct from Silicon River or from most leading development tools specialists.
Silicon River Ltd, 106-108 Powis Street, London, SE18 6LU. TEL: (0181) 317 7777, FAX: (0181) 316 7778, email: sales@siliconriver.co.uk www.siliconriver.co.uk
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Webster,Web control & WebViewer
If you want your application to display some HTMLfiles but at the same time don’t want to

write a fully-fledged Web browser you could do worse than an ActiveX control. Phi l ip

Harris goes on a blind date wi th three ActiveX Web browser controls.

TML is rapidly becoming the standard format for stor ing docu‑
ments. Apart f rom its use on the Internet , the accessibility and

portability of the format make it an idealchoice for helpfiles and doc‑
umentation. Most people can produce reasonable results with one of
the Web authoring packages that are available, which means that you
don’t need to buy andlearna separate helpauthoringtool. You can use
the same documents on and offline, and in some cases you may beable
to put frequently changingdocumentationon the Web itself and link to
it from the mainfiles.Of course, that assumes your usersal lhave aWeb
browser installed. If your products are Internet based there’s a good
chance they wil l but if not you either have to force users to install a
browser they may not want or provide a browser of your own.

Assuming you don’t want to spend the next few months wr i t ing a
Web browser (and the rest of your life t ry ing to keepup with Microsoft
and Netscape) and that you’re on Windows, your best bet is to go for
an ActiveX control.

Contestant number one- Neil from Oregon
First up is Webster from Sax Software (Attp://www.saxsoft.com). Web‑
ster is available in 16- and 32-bit versions at £90 each, or you can buy
both for £145. The 32-bit version of the control needs 2 MB of disk
space including the MFC DLLs(which your users may already have).
The 16-bit version is smaller at 1.4MB although you'l l need to supply
the OLE DLLs if needed.

The first th ing you noticeabout Webster is that it’sa little bit rough
around the edges. The installation program installs five icons, one
linked to a text file containing the licence agreement, one telling you
where to get technical support and three to various areas of the Sax
Web site. Clicking on these loads your current browser; this is odd
considering that the manual lists l inking to acompany Web site for
updated documentation as the first use for Webster.

More importantly, there’s no helpandno sample files. In fact, there’s
nosign that the controlevenexists.Hunt ingaround in the installation
directory, I found a promising looking Samples directory. Inside was a
simple Visual Basic Web browser created using the control and a few
linesof code. However,for some reason the program wouldn't allow me
to loadWeb pages from disk, althoughI could goonline okay.

A shaky start for our first candidate. Things did improve though;
a quick t r ip to the Sax Web site got mea later version of the software
which installed a few more icons and a working version of the sam‑
ple program. Stil l no helpfile butWebster does come with a well writ‑
ten manual (although some examples of how to use the control in
Visual C++ would have been nice).

Webster is actually ludicrously simple to use.The hardest par t was
finding where Microsoft had hidden the componentgallery in Visual
C++5.0.Once you've done that you can addthe control to your project
and VisualC++ wil l generate an appropriateMFC class for you. You'll
then find a Webster icon in the resource editor just like a standard
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control. Adding the browser to a dialog isjust a matter of clickingand
dragging. If you're using Visual Basic things are even easier, just add
the control to your palette and away you go.

Webster includes its own toolbar and status line and al l the code
needed to surf the Web. So, once you've added the control to your win‑
dow or dialog,you've built a browser(see Figure 1).All the standardfunc‑
tions are there, includingprinting,a history list,anda‘GoHome’button.
In most cases though, you'l l want to customise the control to fit your
needs.As well asprovidingpropertiesfor thestandard HTMLattributes
(thecolourof links,headingfonts etc), Webster letsyou t u r n the toolbar
andstatus lineoff,andprovidesmethodsandeventsto provide the same
functionality. Webster also implementsWeb proxy supportandcaching,
with controls for the number of pages to cache and the size of the cache
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usedfor images. There are hooks for simple filtering of content, soyou
canblock pages containingnaughty words, for example.

HowdoesWebster surviveout on theWeb?Webster supportsHTML
3.0 inc lud ing tables, but you won’t find any of the newer features.
There’s noneof the browser specific tags, no frames, andof course no
Java.Graphic support is reasonablealthoughGIFsupport is patchy in
placeswith theodd image notdisplayed at all.A l l in al l ,Webster is fine
for standardHTMLthat youcontrol, but if youwant to buildyour own
browser to compete wi th Microsoft then Webster isn’t the way.

Contestant number two- Bobf rom Redmond
If Microsoft’s Web browser componentappeared on Bl ind Date it
would be the sort of contestant that stands up, sings, dances,and bal‑
ancesCil la on their head. It would also need a bigger stool.

The Microsoft Web browser component is 32-bit only and is pro‑
vided with Visual C++ and Visual Basic, there’s even a b i t of docu‑
mentation if you can find it in among the rest. Using the control is
simply a case of adding the component to your project and then click‑
i ng and dragging on to your dialog. However, the Microsoft compo‑
nentdoesn’t provide any toolbars, you’ll needto create those yourself.
Nor is there any direct control over fonts, colours, or caching in the
way that there is wi th Webster. The methods available are primari ly
limited to basic navigation and setting the size of the control.

Youcanprovide your userswi th the option to change these values
though, byopeningthe Internet settingsdialog. Fromthere users can
adjust the font, colour and cache settings just as they would if they
wereusing Internet Explorer. And they are, becauseMicrosoft’sWeb
browser control is jus t the browser component from Internet
Explorer. Asa result Internet support is near perfect, anything Inter‑
net Explorer can do, you cando. (See Figure2. )

This power comes at aprice though. Microsoft has decided that the
only wayyoucandistribute thebrowsercontrol is bydistributing Inter‑
net Explorer with your own application. The problem is that Internet
Explorer is huge, addinga massive overhead to your distribution. Of
course, some people would rather Internet Explorer didn’t come any‑
wherenear their system sounlessyou knowyour customers haveInter‑
net Explorer installedyou risk alienating part of your market.

Contestant number three - Kevinf rom Kansas
Last up is WebViewer from Visual Components (http://www.visual‑
comp.com). LikeWebster, the control is available in both 16-and32-bit
versions (£195each).Onesampleprogram is provided, in VisualBasic
again, and you'l l need to use Visual Basic itself to r un it because
there’s no compiled version. There is a very good help file though,
with step-by-step instructionsfor bui ldinga simple browser in Visual
Basic,Visual C++ (dialog, form view, and SDI/MDIapplications),and
PowerBuilder. (See Figure 3.)

If y ou don’t have Visual Basic then a Visual C++ test program is
easy to pu t together.WebViewer provides a toolbar andstatus linejust
like Webster. And the similarities don’t end there. Take a look at the
wrapper class VisualC++ generates for the control and you' l l find al l
themethodsandeventsthat Webster supports. Lookat theWebViewer
OCX control itself and it’s vir tual ly the same size asWebster. Is this
a corporate conspiracy? A case of industrial espionage?

Asearch of theWeb providedtheanswer in the formof HomePage
Software (http://www.homepagesw.com). Home Pagehas developed
WebTrek, a 16-and32-bit Webbrowsercontrol.At $495 it’smoreexpen‑
sive than bothWebViewer and Sax’s Webster but that includes one
year’s worth of updates. You can also license the source to Home
Page’s control and it would appear that this is what both Sax and
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Visual Components have done, although I was unable to get confir‑
mation from either company in time for this article.

WebViewer ismoreexpensive though, sowhat doyouget for theextra
money? The answer appears to be nothing. The presentation of Web‑
Viewer isslightly betterandthe inclusionof VisualC++ specific instruc‑
tions wi l l beuseful if you've not usedActiveX controls before. Neither
company appears to havemodified the source for the control though.

The choice is yours
Which control should you choose? Contestant number one, slightly
scruffy andunderpoweredbut smallandflexible? Or contestant num‑
ber two, the powerful but considerably overweightMicrosoftbrowser
control?Or contestant number three, themoreexpensive twinbrother
of Contestant number one?

If you want fullHTMLsupport there’sonly onechoice, theMicrosoft
browsercontrol.You'lljust havetoputupwithhavingInternetExplorer
tagalongwith your application. If youwant to reach 16-bit users or you
don’t want to force to peopleto installExplorerthenWebster is your best
bet. You'll need to stick to fair ly simple HTML though. a

Phi l ipHarris is Directorof MicrotropeLtd, a softwarecompany
developingWindowsproducts. He can becontactedon 01295252002or
by emailat piharris@microtrope.com.
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NuTCRACKER
Porting software from Unix to NT wi l l not beeasy. Peter

Collinson reviewsNuTcracker, a new product that may help

you pull i t off .

see more and more people wi th two screens on their desks: one for
Unix andone for Windows. I am sure that you should only needone.
Asmall numberof productsallow you to access an NT system from

your Unix X Window basedworkstation, for example, NTRIGUE from
InsigniaSolutions. An answer to the opposite problem, that of getting
access to Unix from an NT machine, is solved by OpenNT which I
lookedat in July (Can NTpassasPosix).OpenNT replaces, or perhaps
it would be fairer to say, significantly upgrades, the standard Posix
subsystemfor NT that is supplied by Microsoft. In its latest releases,
OpenNT supports sockets and that has opened the door for it to sup‑
porta localX server runn ingon the NT machine.At present,OpenNT
is a good end-user solution, giving you viable access to Unix from a
Windows NT machine. TheX server allows you to r u n terminal and
graphical applications remotely on Unix while getting access to NT
applications on your local machine.

Another problem that’s fast emerging is the desire to po r t Unix
applications to Windows NT. I am sure that there are many people
across the world beavering away at this task. Managers wake up one
br ight morn ing, come into work and pronounce that the products
shouldmove to NT.Well, there are undoubtedly good business reasons
for the move, or for at least supporting NT as an additional applica‑
tion platform. However, the decision wil l open a very largecan of very
slippery worms.

If your programming room is full of Unix staff, then management
hasaconversionproblem that maynot beinitially apparent. A program
is a program, right? Well no, a program runs in an environment and
the nativeWindowsWin32 environment isanalienworld toaUnix pro‑
grammer. Trainingsomeone to enter that world is not easy.OK, you can
send people on those highly priced tra in ing courses that are run by
many organisations. Undoubtedly the staff w i l l learn something in
those five days, but it won't turn them intoWindows programmers.

I f I went on such a course, I guess I ' dwant to walk out wi th a gen‑
eral view of the philosophy behind programming for Windows. Most
importantly, I ' d want some sort of handle into the private language
that Microsoft uses to document its world. Understanding the lan‑
guage is crucial because much Microsoft documentation resides on
CD based help systems.To investigate a problem you need to know
what keyword to use to find the information you are seeking. In my
experience, Microsoft keywords don’t spring readily into the Unix
trained brain. I have spent a considerable amount of time searching
for the r igh t keyword to unlock the small piece of information that I
needed to progress some task or other.
All this assumes that the staff is w i l l i ng to learn about the one

Microsoft way. There are many who hateWindows and will berather
happy if they never have to seeor useanythinggeneratedby Gateset al.
And therearemanywho hateUnix too!When| getflameemail from both
camps, I know I’vemanaged to pursue the right line in these articles.
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Then, I suppose, you could
employ some Windows experi‑
enced staff to port your product.
There are the usual new-employee
risks in this. Wil l the new people be
any good? How long w i l l it take to
train them to understand the exist ing
Unix based code? Will they be Unix
haters who wi l l never be able to
understand the reasons for doing
things in the way that they have
evolved? Also, it w i l l probably sp l i t
your p r og r amme r s i n t o two dist inct
camps with different backgrounds. Ideally, you need some way of
moving your product and you r programmers from one world to the
other without too much pain.

NuTcracker
Wel l , one product which tries to position itself in the centre of this
whole mess is NuTcracker. The main aim of the NuTcracker suite is
that you should beable to take an existing Unix application, copy the
files to Windows NT, compile the program, and run it. Your Unix pro‑
gram is linkedwitha DLLwhich providesconversion support between
the Unix programmingworld and the Win32 environment.

Graphical applications are a problem - there is no clean map‑
p ingbetween the X Window systemandWin32- soNuTcracker pro‑
vides X libraries that wil l talk to an X server running on the local
Windows NT machine.

At the end of the day, you w i l l h a v ea binary that wi l l run onWin‑
dows NT underWin32. You wi l l need to ship the NUTCDLL,and if the
product uses a GUI, your end user wi l l need to haveaccess to a local
X server runn ingon the NT machine.Of cou r s e , you pay for eachDLL
andX server that you ship, but you must offset this cost against the
price you would have to pay to port your entire product range from
the Unix environment to Win32 (anddon’t forget to add in the cost of
lost revenue for the time involved).

An early designdecision for NuTcracker was to r u n the applica‑
tions on the Win32 subsystem inside the NT machine, and not write
a new Posix subsystem. The rationale was simple. Applications run‑
n ing on Windows NT talk to a main subsystem which in tu rn passes
messages in and out of the NT micro-kernel. There are goodcommu‑
nication routes along this path, but subsystem to subsystem commu‑
nication is less good. Applications runningunder the Posix subsystem
are essentially locked in a box, constrained by this lack of communi‑
cation. It’salways going to behard to get access to what might becon‑
sidered standard Windows features, like OLE or DCOM, from the
Posix subsystem.
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Wheretofindthings
The NuTcracker package is from DataFocusandyou'll find itsWeb
site at http://www.datafocus.com. Scientific Computers distribute
NuTcracker inthe UK,and itsweb site isAttp://www.scl.com.The X

Given this, let’s th ink about the program that is being ported.
Undoubtedly, it w i l l s tar t l i fe as a straight Unix por t , but there wi l l
soon be calls to incorporate standard Windows functionality. Can I
embedyour application in my spreadsheet?Also,Windows does many
things differently. For example, it has access control lists (ACLs) on
files. Standard Unix ( o r Pos ix) doesn’t support ACLs. Mapp ingUnix
file access control onto that which Windows NT supports is possible,
but you can do better. Programs wi l l inevitably migrate to use these
native features of the operat ing system, and you want to allow and
promote this migrat ion. I am sure that people in the Unix software
business who write applications that r u n on several different Unix
platforms have already had to tackle this kind of issuewhen deal ing
wi th the various flavours of Unix that exist.

By r unn i n g on top of the Win32 subsystem, NuTcracker permits
you to add in Win32 specific routine calls, tai lor ing your application
to the nativemachineenvironment.

Installation
NuTcracker comes in two flavours, ‘with’ and ‘without’ X support.
I’ve been looking at the version wi th X support, release number 3.1.
Thepackage is bundledwith a complete set of MKSToolkit Posix pro‑
grams and the SCO XVision Eclipse X server. The package comes in
a large box containing a CD, and six large books. Three books are
from DataFocus: the Installation Guide and Por t ing Guide, the Pro‑
grammer’s Referencefor the L ib rary and Curses, and the Program ‑
mer’s Reference manua l for System Calls. There are two books
documenting the MKS Toolkit and one for the X server. It’s good to
havereal printed documentation.

Youplugthe CD into your drive and it autostarts, loadingthe NuT‑
cracker package and the MKSToolkit. I spent some time wondering
where the X server was before discovering that there are some extra
loading options from the CD. You have the choice of loading one of
three X servers.

I found the installationpar t of the InstallationandPortingGuidea
little too intense for a beginner. There is a need for aRoadmap docu‑
ment that gives you a brief description of the options you have when
you install this quite complexset of programs. Also, the installation
is more thana littlenaughty; you can remove the SCOXVision server
and theMKSToolkit cleanly from your disk,but there is nouninstall
for the NuTcrackerpackage. Moaningabout not beingable to remove
things is not just a problem for reviewers. I always want to be able to
get things off my system, if only to ensure that I can do a clean rein‑
stall of a vanilla package.After hacking the obvious files from the sys‑
tem by hand,I now find that one par t the installation sequence dies
when unpackingsomethingor other (very probably on top of some file
in theWindows system directory that I failed to delete). Iam told that
DataFocus is well aware of this problem and plans to ship an unin‑
staller in the next major release.

E XE d e c emb e r 1 9 9 7

N u T C R A C K E R REVIEWS |

Once you have it installed, you can take a look
around. The MKS toolkit provides a very solid set of
Un ix ( o r rather Posix) command l ine uti l i t ies,
includinga version of KornShell that seems to do
al l that it should.There’s a ful l set of what we like
to call the standard Unix utilities, including vi
andmy old friend ed.

The toolkit does the right th ingwithfilenames
too. The NTFS file system actually has ful l Posix
semantics, includingcase independentnamingof
files. People are rarely aware that it’s the Win32 layer
which ignores the case in filenames. Files are created
with their case taken from the string presentedby the
calling program, but are presented to the user as ini‑
t ia l ly capitalised strings by the GUI desktop. If you
create a file called MAKEFILE, you wi l l always see M a k e fi l e when you
lookat it fromExplorer,and canaccess it by typingm a k e fi l e or MAKE‑
F I L E . However,the underlyingNTFSfile systemmakes it possibleto cre‑
ate two files in the same di rec tory wi th names that differ only in
capitalisation, sayM a k e fi l e andm a k e fi l e even thoughWin32applica‑
tions don’t make use of this ability. Strictly, case independence is not a
Posix standard feature, but the MKS toolkit for NuTcracker operates in
acase independentmanner,meaning that you can navigate the file sys‑
tem in lowercase, irrespective of the actualcaseof directories andfiles.

The shell also makes some non-Posix compromises when look ing
for executable files. If you type acommand name into the shell, l ike
1 s , then the shell w i l l also look f o r 1 s . e x e as well as 1 s . You don’t
need to havea file called 1s on the system especially to support the
shell. This means that you can access the standard NT commands, so
you can use ATTR I B rather than chmod. This is deeply helpful when
you are using TCP/IP on the network; programs l i ke P I N G and FTP

that are standard in the normalcommandshellalsooperate l ikeUnix
commands in the MKS environment.

As I said, I installed the SCO XVision Eclipse server. It installed
simply and I soon hadX sessions r unn i n g into my Unix machines.A
wizard, called the Unix Wizard, is used to create l i t t le profi le files.
These files seem to bestored centrally by default and not in any par‑
ticular user profile, soit’s no t clearwhether the system works cleanly
onanNT machineusedby several people. I find it a little curious that
a shortcut to the Unix wizard is not placed in the standard menu for
XVision; you need to gosearching for it in the directory where the pro‑
g ram suite was installed.

YoucanruntheXVisionEclipseserver in two visualmodes.Thefirst
places X applications on the regular Windows desktop, so there’s an
impliedwindow manager. The secondmode runsX insidea single win‑
dow, soyou are expected to runa window manager. I prefer the former.

Whilemessingwith the server,I tried itsXDMsupport. This seemed
to function, although thehostswere not too happyunless I r anthe server
ina singlewindow. I suspect that they were trying to loadawindowman‑
ager, andwere not coping too well when they found one running.Sun’s
Solaris2.6 setupwas spectacularly unhappy,andtheXDMserver on the
Sparc died. The problem is l ike ly to bea configuration issue.

Get t ing the packages installed is not hard. I suppose that I have
some complaints, but they are no t too major. You rea l ly can have a
Unix-likework ing environment up and runn i ng on you NT machine
in about 10to 20minutes.

Port ing programs
The p r ima r y purpose of this package is to po r t Un ix programs. To
compile them, you are expected to havea version of Microsoft Visual
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C++ installed. You can run the compilation system
in visual mode or reach for the familiar command
linedriven utilitiesthat you knowandlove( o r alter‑

natively have come to hate). There’s a cc com‑
mand to compile programs anda version of make
that can use the m a k e fi l e that you wi l l find
when you copy in the source. Actually, there is
considerable flex ib i l i ty in y o u r environment
when you star t work ing on programs. This is
good because it allows you to get on with the job.

When you start t h i n k i n g about p o r t i n g pro ‑
grams , the Installation and Por t ing Guide becomes
very useful. This gives a step by step guide of the
changes that you are l ikely to need to make to the

source in order to p o r t i t . There’s considerable
information in th is section of the documentation and you are
advised to read it .

I tried my very very old y a c c and 1exexercise that creates a small
calculator. Of course, the first problem is that there is no y a c c and
l e x . This program compiled out of the box with the ini t ia l version of
NuTcracker that I had tried some time last year, so 1was somewhat
nonplussed. It turns out that DataFocuscontinues to supply versions
of various usefulprograms that emanated from Berkeley or GNU in
source form but no longer treats them as supported programs. Your
first task is to compile them.

Havingdone that, I typed make for my calculator and had a work‑
ing program in a very short time. Well, i t was not quite working as
expected. It’s the type of program that you type things into, making
it perform some calculation and pr int the result. It was generating
the correct results, but was not pr int ing anything until I typed Con‑
trol-D to close the input file. It felt l ike a bufferingproblem initially.

On closer inspection, it seems that the 1ex scanner uses the r e a d
system call to read a block of data, and this was no t behaving as
expected for terminal input. Unix applications know that a terminal
input stream wi l l return from the r e a d system call when return is
pressed. Replacingthe call to r e a dby a call to the f g e t s stdio l ibrary
routine madeall the difference.

Incidentally,todiscover this problemI usedthe debugger built into
VisualC++; there are clear instructions in the documentation tell ing
you how to set things up for the NuTcracker libraries. I don’t think
that this problem is a show-stopper. It’sa porting issue, and I ' l lguess
that there are not many command lineprogramsbeingported to Win‑
dows NT that might expect this type of input to work. What’s more
interesting is whether the X support works.

I looked around my source tree and came across my X based cal‑
endar program, x c a l . I wrote this many years ago, but still use it on
a daily basis to organise my life.It’sactually a complex programfrom
the X standpoint, but not too huge; it ’s around 6000 lines of C. (The
program uses the Athena widget set, the original set of demo widgets
supplied with the X11 release.) Actually, I had no great expectations
of port ing x c a l because the NuTcracker documentation only claims
to support Motif.

However,I noticed that the xaw librarywas loadedwhenI installed
the NuTcracker package, so it seemed wortha try. I copied the files,
and typed xmkmf. This is a standard wrapper to the imake program
that takes your Imakef i l edescribingthe source files for the program
and creates a M a k e fi l e tailored for the local compilation environ‑
ment. This seemed to go well, so I typed make . The make p rog ram
failed, saying that it didn’t knowhowto makemy program. It took me
ashort while to realise that I neededto be making x c a l . e x e and not
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just xca1. After that, things went swimmingly. Initially, there were a
few compilation warnings from the programand it also failed to l ink
because, at present, the mnap system call is not supported ( i t w i l l be
in the next release I am told). Butafter changingan i f d e f , Isoon had
a ful ly working version of x c a l runn ing on Windows NT.

Well, having had such a resounding success, I looked around for
some programs that use the M o t i f widget set. I pulled some from
JStp://ftp.x.organd hadsimilar success with porting them. I did spend
too muchtime trying to find where the Xapplicationdefault files were
stored; they are in the NuTcracker install tree.

When you install NuTcracker you can load t w o flavours of the
Mot i f widget set:w i n t if is fromIX IVisionwareandprovidesa Mot i f
compatible l ibrary with a Windows lookand feel. Well, that’s what the
manual says. Fromthe description, I expected to compile a Motif pro‑
g r a m and have it merge seamlessly into the mess of Windows appli‑
cations on my screen, this was not to be. The look is not too close to
my NT 4.0, but probably could be with a small amount of tai loring
choosing the correct fonts and settingcolours. I haven’texaminedthis
too closely, I wil l admit.

However,al l in al l , the package is impressive. I really hadexpected
to fight hard to port the various programs andI just didn’t have to.
It’s important to say that these programs are no t necessarily Posix
programs, they are Unix programs that compile and run happily on
a great number of platforms. There is no need to double por t your
code,once into Posixandthen onto the NT platform.All the programs
that I tried compiled easily, sometimes with a few minorchanges, but
none that were insurmountable.

The programs al l ranasexpected. I do suspect that the area of end‑
of-line handling from your application needs to belookedat carefully.
As you know, Windows ends its lines with CarriageReturn/Line Feed
pairs; and Unix just uses a single Line Feed. However, most C pro‑
grams use \n to meanend of line,which is Unix style really.The prob‑
lem is normally avoided on Windows by ensuring that a text output
stream is opened as such, giving special flags to the f o p e n routine
call. I don’t think that it’s actually possible for a package like NuT‑
cracker to detect and anticipate these difficulties.

Instantly productive
It’s almost impossible to test a l l the features that are provided by a
package l ike NuTcracker,al l you can do is dip in , t r y a few things and
make an assessment. I haven’t managed to look at por t ing a server
onto Windows NT and I am sure that this is a great area of interest
for many people.The packagedocumentationdoes talk in great detail
about servers,andprovides the glue necessary to makea server inter‑
act properly with the system. There’s a demo copy of i n e t d that you
can investigate and install. Incidentally, there are some case studies
on the DataFocus Web site (fol low the Success Stories l ink from its
front page). Some of the studies talk about serious servers compris‑
ing large numbers of lines of code.

There are many things about the package that I haven’t managed
to mention here. However, I found the packageeasy and appealing to
use. As a Unix programmer, you are instantly at home and can be
doing productive work rather that spending time on the learning
curve try ing to get the basicsof your environment together. Of course,
there area few roughedges, and it’s necessary to talk about them, but
I don't feel that the rough edges in this package are v e r y major.

Peter Collinson is afreelanceconsultant specialising in Unix. Hecan
bereachedelectronically as pc@hillside.co.uk, by phoneon 01227
761824 or on the Web at http://www.hillside.co.uk.
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Sun’s newSwing set
Tom Guinther takes a look at the Swing components architecture
within Java Foundation Classes (JFC), a collection of classes

designed to enhance visual applications wri t ten in Java.

ea newest offering for Java developers comes in the form of a
“Swing Set’, or more officially, the Java FoundationClasses (JFC).

The three main components are Swing, AWT, andJava2D.
Swing, version .50/.51, is available at the Developers Connection

on the JavaSoft Web site ( i t is the final preview release pr io r to the
official beta of the product)andJavaSoft expects to releaseSwingand
JFC by the endof the year. This version works with the JDK 1.1.2and
up, but the final release is intended to bean integral par t of JDK 1.2.
One important note: this .50/.51versionof Swingdoes not includethe
sourcecode for the components. This is atemporary problem that will
be addressed with the first beta release.

Swing design goals
Beforeyou commit to any technology you have to ask yourself: why?
What are the design goals?What problemsarebeing solved?What are
the advantages of this approach versus another? In the case of Swing
my ini t ia l concern was that Sun avoided producing another AWT.
Frommy perspective,AWTDesign’ is an oxymoron. That is, like ‘Mil‑
i tary Intelligence’, two contradictory words you would never expect
to see together. Although the JDK 1.1event model helped radically
improve the overall design of Java and AWT, I have always felt that
certain aspectsof AWT were i l lconceived andthat everyonewouldbe
better off if they were quickly discarded.

It seems apparent that the Swing architecture has been thought
out to a degree that AWT never was. One organisation which proba‑
bly deserves initial credit is Netscape, the creator of the Internet
Foundation Classes (IFC). IFC is the original basis for Swing, and
Netscape has been a co-developer. In its cu r ren t form Swing is very
different from IFCbut the roots, althoughburied, st i l l show through
from time to time.

According to the Swing overview provided with the documenta‑
tion, the pr imary design goals are to provide a unified, comprehen‑
sive, set of components with a ‘pluggable’ look and feel, that is 100%
pure Java, and lightweight.
Unifiedis intended to mean that Swingand AWT work seamlessly

together. Since Swing is built on top of AWT (among other things) a
seamless implementation would seem to be required. Also, Swing is
intended to provide 100%pureJava versions of al lAWT controls.That
is, the standard controls such as Button and List wi l l have Swing
equivalents and wi l l no t require ‘peer’ widgets to be provided by the
operating system. Convert ing your AWT code to use Swing compo‑
nents is expected to bea trivial process involvingnamechanges (and
the JDK 1.1event model).

Comprehensivemeansthat every common user-interfacewidget or
component has a 100% pure Java implementation that supports the
new pluggable look and feel model. As well as being ‘feature rich’,
Swing components are designed to beeasy to use, andextensible.

Components refer to how Swing is basedon the Java Bean design
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model. The Java Beanmodel pro‑
vides component properties, event-based
communication, andobject serialization. Java
Beansalso serve asa general model for lightweight components.All
Swing components are Java Beans compliant.

100%pureJava and lightweight refer to the fact that the full imple‑
mentat ion of al l Swing components is written in pure Java anddoes
not requirenative, ‘peer’ widgets to beprovidedby the host operating
system. This helps to insure that all components look and behave the
same, regardless of the host platform.

PluggableLook & Feel refers to the abi l i ty to dynamically specify
the look and feel of an application or even individual controls. I refer
to this asthe ‘Dr.Jekyll andMr.Hyde’ feature. Yourapplication,at the
touch of a button,can transform itself intosomethingcompletely dif‑
ferent. Whether the result of that transformation creates a monster,
or no t , primarily rests on your shoulders. You cangocrazy with cus‑
tom look andfeels, or you can stick to the standard look andfeels pro‑
vided with Swing. Those look and feels are, ‘Basic’ (Windows 95), or
‘Rose’, a JavaSoft specific one similar to Solaris.

Distinct identity
Are you horrified by the following quote also extracted from the
Swingoverview documentation: ‘...weexpect that application houses
and corporations wi l l start creating their own L&F modules to give
their productsadistinct identity’?Don’tget mewrong, I think it’s cool
to allow the end-user to choose a preferred interface, but do we really
needto return to this type of chaos? Flexibilityand individualexpres‑
sionare things I holddear, but I clearly remember wheneachproduct
lookedandworked differently, and they are not pleasantmemories. It
was confusing to say the least.

This is obviously a feature Sunthinkswill bea bigpublic-relations
win because they talk about it incessantly. They are so over-focused
on it as to obscure the more fundamental aspects of the architecture
andcompletely overshadow the importanceof the other design goals.

impleE xample |. |} x}

@Basic © Rose

Figure 1 -TheBasic look and feel.
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p u b l i c c l a s s S i m p l e E x a m p l e e x t e n d s J P a n e l
{
s t a t i c S t r i n g b a s i c
s t a t i c S t r i n g r o s e

new S t r i n g ( " B a s i c " ) ;
n e w S t r i n g ( " R o s e " ) ;

J B u t t o n b u t t o n = new J B u t t o n ( " H e l l o , w o r l d " ) ;
JRad ioBut ton b a s i c B u t t o n = n e w J R a d i o B u t t o n (basic) ;
JRad ioBut ton r o s e B u t t o n = new JRadioButton (rose) ;

/ / G r o u p t h e r a d i o b u t t o n s .
B u t t o n G r o u p g r o u p = n e w B u t t o n G r o u p ( ) ;
g r o u p . a d d ( b a s i c B u t t o n )  ;
g r o u p . a d d ( r o s e B u t t o n )  ;

/ / R e g i s t e r a l i s t e n e r f o r t h e r a d i o b u t t o n s .
R a d i o L i s t e n e r m y L i s t e n e r = n e w R a d i o L i s t e n e r ( ) ;roseButton.addActionListener (myListener) ;
bas icBut ton.addAct ionL is tener ( m y L i s t e n e r ) ;

/ * * B n A c t i o n L i s t e n e r t h a t l i s t e n s t o r a d i o b u t t o n s . * /
c l a s s R a d i o L i s t e n e r i m p l e m e n t s A c t i o n L i s t e n e r
{

/ / w h i c h r a d i o b u t t o n was c l i c k e d o n ?
i f ( e . g e t A c t i o n C o m m a n d ( ) = = r o s e ) {

l n f N a m e = " c o m . s u n . j a v a . s w i n g . r o s e . R o s e L o o k A n d F e e l " ;
}

e l s e  {
i n f N a m e = " c o m . s u n . j a v a . s w i n g . b a s i c . B a s i c L o o k A n d F e e l " ;
i

t r y
/ / c h a n g e t h e l o o k a n d f e e l
U I M a n a g e r . setLookAndFeel ( 1 n f N a m e ) ;
/ /  f o r c e  a  r e d r a w
S w i n g U t i l i t i e s . u p d a t e C o m p o n e n t T r e e U I ( f r a m e ) ;
f r a m e . p a c k ( ) ;
}

c a t c h ( E x c e p t i o n e x c ) {
S y s t e m . e r r . p r i n t l n ( " c o u l d n o t l o a d L o o k A n d F e e l : "

+  I n f N a m e ) ;  }
}

L is t ing 1-Dynamic look and feel.

In defence of the Swing design, it should be added that not having
this flex ib i l i t y would result in needing to make platform specific
trade-offs that would surely upset the Windows, Solaris,or other GUI
contingents that exist.There real ly is no other solution for cross plat‑
form development; ‘pluggable look and feel’ is a must!

Underlying swing
The S w i n g component architecture is based u p o n the Model-View‑
Controller (MVC) architecture or ig ina l ly championed by Smalltalk.
As every GUI l ibrary is basedon MVC,or some closely relatedcousin,
this should come as no surprise. The S w i n g MVC design includes
what the documentation refers to as ‘...a small modification in the
classic MVC design’. The View and Controller are combined into one
component, known asa delegate. This is acommon improvement on
classicalMVC because it solves many of the complex designproblems
required by a complete separation of the View and Controller. When
you combine two of three major components in toone pieceyou should
not refer to it asa ‘. . . asmall modification’. Regardless, understand‑
i ng the MVC model is n o t a pre-requisite for Sw ing programming.

While delegate is used to describe the merging of the View/Con‑
troller (V/C), its look-and-feel specific implementation is referred to
as a C o m p o n e n tur.Swing components delegate V/C specific func‑
t ionali ty, such a s rendering and sizing, t o the C o m p o n e n t U T. I n case
you missed i t , aC o m p o n e n t U T is look-and-feel specific soevery com‑
ponent provides an implementation of C o m p o n e n t U I for each look‑
and-feel it supports.
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Every S w i n g component extends the class J C o m p o n e n t , which
i s a sub-class o f j a v a . a w t . C o n t a i n e r . Each component has a U I
p roper t y that can be read and wri t ten from g e t U I ( ) and s e t U I ( )

respectively. The value of the UI p r o p e r t y is aC o m p o n e n t U I . Typ ‑
i ca l l y, when a S w i n g component is created, i t w i l l ob ta in a
LookAndFeel from the U I M a n a g e r , and then , using the L o o k A n d ‑
F e e l , create a look and feel specific C o m p o n e n t U T, setting i t via the
s e t U I ( ) method.

Of course, every Swing component has a modelpa r t too (the ‘M’ in
M-VC). This describes the non-view specific aspectsof the component.
The model is associated with the component using the s e t M o d e l ()
method, and can b e queried using g e t M o d e l ( ) .

Us ing Swing components
The Sw ing preview includes a var iety of sample code that illustrates
the generalarchitecture and use of Swing componentsin Java appli‑
cations. The Simple example (SimpleExample. j a v a ) is a good illus‑
tration of how to dynamically change the pluggable look and feel.

SimpleExample creates a window with three buttons. One is a
standard push-button (‘Hello, world’), and two radio buttons (‘Basic’
and ‘Rose’). Dependingon which radio button is selected, the window
redraws itself andthe buttons,usingthe specified look-and-feel. Basic
refers t o Basic L o o k A n d F e e 1 ,and Rose t o R o s e L o o k A n d F e e l . See Fig‑
ures 1and 2.

The code in L i s t i ng 1 has been abbreviated to illustrate the plug‑
gable look and feel code. The most interest ing p a r t is in the R a d i o ‑
L i s t e n e r inner class that listens for a n A c t i o n E v e n t t o b e sent from
one o f the radio buttons.When a n A c t i o n E v e n t i s received the appro‑
pr ia te look and feel name i s provided t o the U I M a n a g e r . s e t ‑

LookAndFee l ( ) method, which wi l l change the installed look andfeel
for the entire application.

The Swing set demo
One th ing I haven’t yet covered is the number of UI components the
Swing set includes. Not only is every UI component you ever wanted
included in Swing, the underlying richness of each components fea‑
ture set far exceeds my expectations. Here is an abbreviated l is t of
components: B o r d e r F a c t o r y , J B u t t o n , JCheckBox , J R a i d o B u t t o n ,
JComboBox , I c o n , I m a g e I c o n , J L a b e l , J L a y e r e d P a n e , J I n t e r n a l ‑
F r a m e , J L i s t , M e n u , J M e n u B a r , J M e n u l I t e m , J P o p u p M e n u , J P r o ‑

g r e s s B a r , J V i e w P o r t , J S c r o l l P a n e , J S c r o l l B a r , JSp1l itPane,
J Ta b b e d P a n e , S p r i n g s , S t r u t s , J Ta b l e , J Te x t A r e a , J T e x t C o m p o ‑

n e n t , J T e x t F i e l d , J To o l B a r , and J T r e e . Also o f note: common
dialogs, JDBC support, a drag and drop API, and S H T M L P a n e , which
is a basic component for displaying simple HTML documents. To get
a feel for a l l these controls and more, al lyouhave to do is r u n the pro‑
vided S w i n g S e t sample application.

WhenI firs t ran the demo| was interna l ly cr inging, expectingper‑
formance to be an extremely l i m i t i n g factor, and I expected the ‘pre‑
release’ to showa lot of cracks. I was pleasantly surprised (although
it took a few seconds to get everything loaded).The performance is
more than acceptable, wi th most tasks and components showing li t‑
tle or no delay to input . There were a few minor redraw problems but
I didn’t encounter any major problems dur ing the exercise.

In i t ’s cur rent fo rm it is difficult to gauge exactly how well the
architecture w i l l stand up against other offer ings but , f rom what I
have seen, I think it wi l l clearly stand on its own two feet. i |

Tom Guinther worksfor Vireo, acompany developingdevice drivers
kits, He can be reached via email at tomg@vireo.com.
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Template for memory management
Dynamic allocation? It's all part of the service with C++ templates. Francis Glassborow

looks at higher level alternatives to mal loc and free.

few weeks ago I hadan email advocating the useof m a l l o c ( ) inC++
because the programmer wanted t ouse r e a l l o c ( ) . I wil l not argue

that if you are going to use the latter y o u wi l l need to use the former.
The problem is in assuming that r e a l l o c ( ) is necessarily the r ight
C++ solution toa problem.Of course, there are specialist low-levelprob‑
lems where C’s low-level technology may be exactly what is needed.

The problem most programmers w a n t to tackle is
dynamically changingthe size of an array during its exis‑
tence. I f you need t o d o this i n C , r e a l l o c ( ) allows the
possibility of some ‘magic’ to get better performance than
by ro l l ing your own version. If you star t doing this k ind
of thing in C you better know what you are doingbecause
the compiler is going to t rust you to avoid possible dan‑
gling pointers, etc.

C++ is a different languagewith a new set of tools.
Forget about n e w and delete for the moment - they are
low-level tools for the component builder and have little
place at application level except for creat ing single
objects. Let us look at the alternatives that C++ provides.

The power of genericity
Firstly, there is the non-obvious facility provided by the
template class b a s i c _ s t r i n g < > . Most programmers
think of strings asbeing something to do with characters
but the template actual ly supports a greater degree of
genericity. There is no th ing to stop you from having
strings of i n t or d o u b l e or... Well, what is the limit? It
took some time before the penny dropped even in the minds of those
who were working on the template; you can havea str ingof a n y simple
fixed size value type. In other wordsa plain old C data type (called a
POD by the experts).

Once you realise this, you also realise you may not need r e a l l o c ( )

because a st r ing instance provides much of what you wil l probably
need. You do not need to track your dynamic memory because string
types do that for you. When your str ingobject goes out of scope, either
because of the normal flow of execution or because an exception has
been thrown through i t , the dynamic memory wil l be released.

Looking a t the various template parameters o f b a s i c _ s t r i n g < >

might bea litt le too scary for y o u but not to w o r r y ; C++ provides a
couple of other templates that havesimilar advantages but which may
be less daunting, if only because they look more like what you expect.
Secondly, we have v e c t o r < > . This template behaves much like an
ar ray and is a sensible choice when you are n o t going to be doing
m a n y size changes. Like r e a l l o c (), it wi l l copy the exis t ing data if
growth requires relocation. It works just about asefficiently asa raw
C-style dynamic array with the added bonus that the m e m o r y man‑
agement is done for you.

The problem which C never tackles is that of providing adynamic
array-like type that guarantees not to change i ts address. With care
and understanding you can provide sucha type for yourself in C by

E X E d e c e m b e r 1 9 9 7

adding some extra layersof indirectionbut I have neverseen a C pro‑
g r a m m e r d o so. You never need t o d o s o i n C++ because the deque<>
(pronounced deck) template does it for you. These objects can g row at
both ends by adding extra blocks of (non-cont iguous) memory. The
index operator ({ ] ), dereference opera to r ( * ) , etc. have al l been over‑

loaded so that a deque<> behaves like an a r r a y as far
as the user is concerned. But you get two things for the
cost of the extra hiddencomplexity: objects stay where
you put them and you can add extras before the start
(using negative indices) as well as after the end.

C++ has replaced the sledge-hammer of r e a l l o c ( )

and dynamic arrays wi th a selection of more h igh ly
tuned alternatives from which you can choose the one
that best meets y o u r needs. Of course if you delve deep
inside the low-level implementations you wil l find uses
o f newandd e l e t e . You may even find uses o f m a l l o c ( )
and free().Asanapplication programmer, this should
not be your concern. C has an exhortation: ‘ t r u s t the
programmer ’. C++ should havea similar one: ‘ t r u s t the
other programmer ’. Experience, however, may lead us
to question the meri t of both. If we are to become true
engineers, we must become worthy of being trusted by
our colleagues as well as t rus t ing them.

There i s certa in ly n oj u s t i fi c a t i o n fo r a program
leaking memory becauseof poor memory management
of collections of objects.

Dynamic single objects
That leaves us the problem of dynamic single objects. C has very lit‑
tle use for these. If you think about i t , you can see why. They are use‑
ful for creating nodes for lists and one or two other specialist data uses
but that is about i t . C++ needs d y n a m i c creation on a much la rger
scale. There would be little benefit from polymorphism if we could
not create the exact type we wanted when we wanted it. This means
that C++ relies extensively on dynamically created single objects.

Good class hierarchy designers hide this away behind surrogates,
proxies, or whatever you choose to call the objects that handle poly‑
morphic types. Poorer designers leave much of the guts hanging out
for the application programmer to tinker with. Eventhen, you should
no t have t o w o r r y about memory m a n a g e m e n t . A suitable s m a r t
pointer template should do the work for you.

I write ‘should’ because the history of the provision of sucha tem‑
plate in the StandardC++ l ibrary isa sorry tale. Originally a u t o _ p t r < >

was intended to meet the UK’s requirement that there should be such
a template but successive rounds of people with bright ideas tinkering
have resulted in a type that too easily breaks y o u r code ( a t r u n t ime) .
Str ict ly speaking, the current form does what was intended. Unfortu‑
nately, it can easily be abused and seem to do the things that you want
only to blow up somewhere dur ing the execution of your program. If
you only use it for what was intended, it works, but...
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l a mgoing to stop there because next week - too late for this issue
‐ t h e UK is havingone final attempt to fix the problems. It has taken
several weeks of email exchanges for everyone to understand exactly
what others are t ry ing to achieve and exactly how dangerous the cur‑
rent solution is.Weeven had one genuine C++ expert declare that he
always used a u t o _ p t r < > ina particular way and i t would work OK.
B u t he was blown o u t of the water by another expert simply point ing
out that a good and legitimateoptimisation of a standard algorithm
would result in h i s code break ing a t r u n t ime. Exper t number one
agreed and now has to fix h is production code. It is easy to get fixated
on a view. Next timeI wil l let you know how we got on.

Hot topic
Calendars, dates, and associated calculations are among this year’s
hot topics. You might be interested in looking at Calendrical Calcu‑
lations (0 521 56474 3, £16-95). The authors take a detailed look at cal‑
endars that are in current use (p lus an excursion into the M a y a n
ones). There are some real surprises and some problems that most of
us probably never think about. How do you handle anniversaries in
calendars that have complete extra months periodically (usually i n a
complicated 19year cycle)?

I should warn you that the authors use Lisp for expressing algo‑
r i thms but, if youcan cope with that or can skip suchdetail, the actual
text puts the Y2K problem in a new l igh t .

Last month's problem
Can the fol lowing program terminate early as a result of an assert
failure?
v o i d f n ( T ) ;
v o i d g n ( T c o n s t & ) ;

i n t m a i n ( ) {
T t ;

T  t c l o n e ( t ) ;

a s s e r t ( t  = =  t c l o n e ) ; / /  A

fi n ( t ) ;
a s s e r t ( t  = =  t c l o n e ) ; / /  B

g n ( t ) ;
a s s e r t( t = = t c l o n e ) ; / / C

r e t u r n  0 ;

Assume that type T has a copy constructor that produces an exact
copy and that i thasan o p e r a t o r = = that returns t r u e i f ,and only i f ,
the left-handsideand right-handside are identical. In other words the
expression (t == t c l o n e ) i n l i ne A returns t r u e . If y o u a r e a C pro‑
grammer, ask yourself if you expect any differences between passing
by value and passing by pointer to c o n s t type.

The secondassert ( l ine B) is concerned with determining if passing
byvalue could result in a change to the originalevenwhen the copy con‑
structor produces an exact copy. Note that I wrote ‘could’, not ‘should’.

Suppose that y o u r copy constructor tracks how m a n y times an
instancehasbeencopied in such away that the immediate copy inher‑
i ts the updatedcopy-count. Under these circumstances the copyingof
t to pass its value to fn () changes the original. Pret ty weird stuff , but
becarefulbecause some programmers doprovide some weird seman‑
tics and copying sometimes does change the original.

Before the C specialists imagine they are safe, consider a s t r u c t
that has a pointer member, something like:
s t r u c t  T r a p  {

i n t v a l u e ;
T r a p * l i n k ;
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yi
v o i d f n ( s t r u c t T r a p t ) {

( t . l i n k - > v a l u e )++;
}

i n t m a i n ( ) {

s t r u c t T r a p m a l i g n a n t ;
m a l i g n a n t . v a l u e  =  0 ;
m a l i g n a n t . l i n k = & m a l i g n a n t ;

f n ( m a l i g n a n t )  ;
r e t u r n  0 ;

Of course,such code is pathological and we have to trust pro ‑
grammers not to write it.But Ihave seen more than one example of a
s t r u c t instance containinga pointer to itself. Because of aliasing,
there are many cases where the compiler cannot know that a pointer
member of a s t r u c t does not point to itself. Indeed,isn’t that exactly
what you need for an empty circular list?

The third case is clearer cut. Passinga parameter by c o n s t « only
limitsthe calledfunction to usingc o n s t memberfunctions onthat para‑
meter. There is no reason to suppose that the object has not been
changed. It may havea m u t a b l e memberor the calledfunctionmay have
cast away the c o n s t . More to the point, the c o n s t protectiononly pro‑
tects the shallow data. For example, if class Tobjects have a pointer toa
dynamicallyprovidedbuffer the c o n s t qualification inhibitsrelocating
the buffer but it says nothingabout changes to the contents of the buffer.

Do these cases matter? Yes, because the firs t one highlights how
important i t is to stick to expected semantics and the second one
makes it clear that the compiler can not re ly on cached data remain‑
i n g valid after a return froma function cal l , even if the function has
only c o n s t &parameters. You may know that nothingcan bechanged
but the compiler does not and mus t act accordingly. Anyth ing else
would be a dangerousoptimisation.

This month's problem
Look careful ly at the fol lowing code and consider why it should not
work ( m a n y current compilers wi l l bequite happy with it eventhough
they should not be).
s t r u c t  X  {

i n t  i ;
X & o p e r a t o r = ( X & ) ;

X ( X & ) ;

Vi

x X f n ( X x ) {

r e t u r n  x ;

i n t m a i n ( ) {

X xX, Z;

x . i = 5 ;

X  y ( f n ( x ) ) ;
z  =  f n ( x ) ;

r e t u r n  0 ;

Association of C/C++ Users subscriptions: individual£15, student
£7.50, corporate £80, Overload & C++ SIG£30 (includingACCU
membership). Forfurther informationand applicationforms write to
Francis Glassborow, 64SouthfieldRoad, Oxford, OX4 1PA, call 01865
246490or emailfrancis@robinton.demon.co.uk
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Software Reuse:Architecture, Processand Organisation for BusinessSuccess
Reviewed byGavin Smyth

‘his book proposes
a software devel‑

opment practice con‑
centrat ing on reuse,
not j us t a t code or
l ibrary level but over
the whole process of
software production,
from analysis

onwards. It ’ssaid that mostof softwaredevel‑
opment is the application of common sense,
butbookssuchasthis arevaluable in empha‑
sis ing the fact and fi l l i ng i n the missing
parts. The major sections cover: an
object-oriented architecture style, empha‑
sising reuse; the processesand roles involved
in producing software to this architecture;
and advice on (re)organisinga business into
a form which facilitates these processes.
Al though the authors state that object-ori‑
ented development, particularly related to
software reuse, is the way of the future, they
donot maintain that it iseasy. They describe
a framework which their experiencesuggests
wi l l ease the transition to a reuse oriented
company. Thebook claims to beof use to just

about anyone involved in software produc‑
tion but it wi l l beof most benefit to managers
or leaders of large projects. There are inter‑
esting chapters on managing reuse teams
and estimating costs, the latter including a
modification of Boehm’s work Software
EngineeringEconomicsaswell asmore prac‑
t ical rules of thumb.

The feel of the book is very academic; the
language is very precise and deliberate and
the treatment of the subject very detailed.
This means that al l jargon is clearly defined
but it makes for very dry readinganda lot of
repet i t ion. For example, the authors spl i t
largescale application development into the
three areas of component system engineer‑
ing, appl icat ion system engineering, and
application family engineering. They then
devote an ent i re chapter to processes
involved in eacharea while the three are fun‑
damentally the same (ie to develop software)
with only a change in emphasis. However, in
common with academic books this one does
havea very comprehensive set of references,
making it relatively easy to find out more
about any particular aspect of the subject.

SoftwareReuse is a thoroughly up to date
book,mentioningJava andActiveX (though I
was surprisedthat Ada barelygetsamention).
Perhaps this is because it is also very PCand
Windows biased, but that probably reflects
modern development in the business world
anyway. The real world examples, unfortu‑
nately,are rather vague and discussion of pit‑
falls is rather sparse. This book, l ike many
software development process descriptions,
tries too hardto sell theconcepts of the process
without highlighting the traps to avoid.
& Verdict: Recommendedonly to people

overseeingdevelopment.

SoftwareReuse:Architecture,
ProcessandOrganisationfor
BusinessSuccess
IvarJacobson,MartinGriss & ‑
PatrikJonsson

TheWindows NT Device Driver Book ‘A Guide for Programmers’
Reviewed byChris Cant

here was only one
book in the com‑

puter section of my
local bookshop that
seemed to deal wi th
NT device drivers.
Tak ing the plunge, I
was happy to find
that The WindowsNT

DeviceDriver Book was aimed at program‑
mers and, being recent, coveredNT 4.0.

If you needto write an NT driver, you wil l
need Microsoft's NT Device Driver K i t that
comes wi th MSDN level 2 ( o r bet ter ) .
Although the k i t has lots of source code and
fu l l documentation, i t s presentation leaves
something to bedesired.

WritingNTdevicedriversdoes takea bitof
homework,sothere’s nothinglikea goodbook
to helpyou through it . TheWindowsNTDevice
DriverBook takes things in the r ight order. It
advisesyou to learnabout your hardwareelec‑
tronics andarchitecture first before plunging
into the necessary gruesome NT detail.

Ta k i ng a b i g gulp, you learn about the
basicsof kernel-mode I /Oprocessingandal l
the data structures you wi l l have to contend
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with. Slowly a parallel por t driver takes
shape. First it just loads and unloads itself.
Then it picks up informationabout hardware
that NT hasalready detected, andallocates it
as necessary. Driver I / O dispatch routines
are wr i t t en , and then fina l l y y o u do some
interrupt-based data transfers. Time-outs
and timer-based drivers are covered, and the
useof DMA.Deviceerror loggingandsystem
threads are then explained. Higher-leveldri‑
vers are described briefly.

Misplaced at the end, the book has very
useful chapters on building, install ing, and
testing drivers. If you want to understand
that NT Blue Screen of Death then look no
further asa useful appendix gives bugcheck
codes and their likely interpretations. Expla‑
nations of the development processareclear
and include details of tools and techniques
that are no t necessarily obvious to the new
driver writer.

The author seems to be fami l iar w i th
many different types of hardwareanddriver
but most of the examples are based on using
the parallelport . Several techniques for these
transfers are given. Therearealsosomecode
examples for the serial por t .

On thedown side, the first workingexam‑
plewas supposed to senda lineof text outmy
parallel po r t to a printer. This interrupt-dri‑
ven driver did not seem towork; I did not get
round to finding ou t why.

Also, the book shouldhavedescribedhow
to fit into the NT driver structure. Forexam‑
ple, if wr i t i ng a driver to access the parallel
port, you should really fit into the NT driver
hierarchy, ie your driver shoulduse the exist‑
i n g NT p a r p o r t arbitrator driver to ga in
access to a parallel por t while you need i t .
Theexampledrivers of the book simply grab
the parallel po r t for the entire NT session.

That said, the book more than lived up to
i ts early promise and workedwell as a tutor‑
ialanda reference.
& Verdict: Recommended

TheWindowsNTDeviceDriver ‑
Book ‘AGuide forProgrammers’
Art Baker

Title:

Author:

ISBN: 0-13-184474-1
Price: £29.99
Pages: 522 (disk ofsourceeoaey
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Cut your development time ‑
Get the best known collection of over 50
powerful and diverse controls plus more than 20
data-aware controls.
OLETools contains both 16 & 32-bit ActiveXs™
that work with Visual Basic® 4.0 and 5.0.
Also still available: VBTools 5.0 if you need
VBX versions of these controls.

Mh3dCalendar:
* Single or Multiple

dayselection
* User definable date range
* Starts the week on any day
* Normal or centerfold calendar

style
* Intuitive arrow spinners for

Month/Year incrementing
* Background picture displays or inserts on the top fold when using

centerfold style
* Multiple formats and properties for dates

Mh3dList:
Data bindable
Multi-column with
column level controls
over width, aligns and
resizes at runtime
Optional buttons for
column titles
Optional user-draw area
for each list item - directly into the control
Searches for a string or substring within list i tems
Supports t w o pictures for each item in the list - when selected or not

MhAVI:
* Adds complete multimedia capabilities

AVI controls lets you play Windows®
audio visual interleave files

* Supports 3-D look, optional play bar
and complete programmatic control

MhImage:
* Displays many popular file formats including

TIFF TARGA and PCX
* Zooms and pans

MhWave:
* Plays Windows WAV file(even backwards)
* Stores up to 255 files internal to the control

Toorder call: 01344 873434

ON TEMPORARY
&> ENQUIRY NO. D44}

OLETools
Label Controls: Mh3d,
Mh3dLabel, Mh3dMultiLabel

Ps Input Text Controls:

x

MbTip, Mh3dText, MhDateInput,
MhInput, MhTimelnput, MhIntinput,
MhMaskInput, MhReallnput

Button Controls:
% Mh3dButn, Mh3dCommand,

Mh3dGroup, Mh3dKey,
MhCommand, MhMultiple

Picture Controls:
MhAnimate, MhCard, MhDice,
MhlInvisible, MhMarque, MhOddPic,
MhOutBox

eq Gauge Controls:
# 2 ) Mh3dGauge, MhDial , MhHistograph,

MnhSlide

List/File Controls:
Mh3dCombo, Mh3dDir, Mh3dDrive,
Mh3dFile, Mh3dList, MhFileList,
MhRollUp, MhTree

Timer Controls:
MhAlarm, MhClock, MhTimer

Standard Controls:
Ld Mh3dCheck, Mh3dFrame,

Mh3dOption

Special Controls:
Mh3dCalendar, MhSubClass,
MhCommonDialog, MhSplitter,
MbhStretch, MhTab, MhNetwork,
MhIn i , MhFileDisplay

MultiMedia Controls:
MhAVI , MhImage, MhWave

OLETools: £149
VBTools 5: £99

Prices exclude VAT & delivery

BeCubed
Software, Inc.

Web: www.contemporary.co.uk
E-Mail: sales@contemporary.co.uk

Fax: 01344 872228



D i s c o u n t e d b o o k s - e x c l u s i v e l y t o y o u

UML Toolkit
by Hans-Erik Eriksson and Magnus Penker
Publisher's Price£39.95 Club Price £31.96

A hands-on book that shows programmers how to
use UML for designing object-oriented systems. A
hands-onbook that shows programmers how to use
U M L in real-world applications. The book shows
how to upgrade from Booch, OMT and Objectory
methodsand teaches how to mapJava to UML,com‑
plete with workable code on the CD-ROM. The CD‑

ROMalso contains a demo version of Rational Rose4.0.
Published by John Wi ley & Sons

SAVE 20PER CENT

CORBA: Distributed Object Using Orbix™
By Sean Baker
Publisher's Price £27.95 Club Price £22.36

CORBA: Distributed Objects is a practical guide to
the CORBA standard, the leadingstandard for writ‑
ing distributed systems and integrat ing software
components. OrbixTM is used throughout to
demonstrate the ease of use and power of CORBA.
Drawn from personal experience of implementing
and usingthe standard, this book demonstrates the

way in which CORBA can be used to write the components of a dis‑
tributed software system. Published by Addison-Wesley

CORBA
Distributed
Objects

SAVE 20PER CENT SAVE 20PER CENT

Teach Yourself Java 1.1 in 21Days
By Laura Lemay & Charles L. Perkins
Publisher's Price£37.49 Club Price £29.92

This book takes you through the fundamental con‑
cepts of the Java language, as well as the basics of
applet design and integration with Web presenta‑
tions.. It provides a solid foundation for creating
more sophisticated programs in the future.
* Learn the basics of programming with Java 1.1
* Discover how to create Java applets and apps

* Explorenew Java features like JDBC, RMI,and JavaBeans.
Published byPrentice Ha l l

SAVE 20PER CENT

Web-Enabled Applications Programmed
onthe Net ‐ By Robert Coen & Mark C. Hoogenboom
Publisher's Price £45.99 Club Price £34.49

Includes WEAPON (Web Enabled Application Pro‑
grammedon the Net)a framework- or a set of stan‑
dards - that any corporate IS shop can use to
transform the company into a Web-enabled enter‑
prise. With the Web the ISdepartment becomes plat‑
form independentso it can roll-outapplications and
information to where it is needed. This book helps

the company add the www to i ts corporate IS strategy.
Published by McGraw-Hil l

a
Web-Enabled
Applications
Programmed

Net c

Informationsuppliedbythepublishers.

RRP Club Price
£39.95 £31.96
£27.95 £22.36

Selection
UML Toolkit
CORBA: Distributed Object Using Orbix
TeachYourself Java 1.1 in 21Days Dec 97
Web-Enabled Applications Programmed on the Net 45.99 £34.49 Dec 97
Details of all books below can be found in EXE Magazine, Dec 96 - Nov 97
Microsoft Office 97: The complete Reference £28.99 £23.19 Nov 97
Oracle 8: The Complete ReferenceGuide £46.99 £37.59 Nov 97
Objects on the Web £28.99 £23.19 Nov 97
Windows NT & UNIX Integration Guide £39.99 £31.99 Nov 97

£23.95 £19.16 Oct 97
£27.95 £22.36 Oct 97
£27.95 £22.36 Oct 97

£22.00 Sep 97
£23.97 Sep 97
£19.97 Sep 97
£22.00 Sep 97

Dec 97
Dec 97

£29.95
£24.95
£27.50

Client/Server Programming with Java &CORBA
Java Programming with CORBA
STL for C++ Programmers

Tit le QTY PRICE1
!
1
1
!
1
1
1
1'
1
1
1
1
1'
1
1
1'
1'
!
1
1
1iu Shipping at £3.50 per order
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Borland C++:The Complete Reference
Developing Software Applications
The Visual InterDev Handbook
The Year 2000 Problem Solver
Concurrent Programming in Java
C++ Distilled
Delphi Component Design
Managing Technical People
C++ Interactive Course
TeachYourself C++ Programming
C++ - How to Program
Windows NT 4.0 Server Unleashed
Requirements Engineering
TCP/IP Unleashed
Netware Unleashed
ActiveX from the Ground Up
Visual J++ Handbook

July 97
duly 97
July 97
duly 97
dune 97
June 97
dune 97
dune 97
May 97
May 97
May 97
May 97
Apr 97
Mar 97
Mar 97
Feb 97
Feb97

My Subscribers Club Number:
Payment Options Cheques or purchase orders only

Ol enclose a cheque for
(payable to EXEMagazine and drawn on a UK bank)
111enclose a company purchase order. Please send an invo ice .
Simply fax to 0171437 1350(wi th purchase order) or post (wi th cheque) this form
with your order to: EXE Book Page,Centaur Communications Limited,
Freepost 39( W D 1414/29), St Giles House, 50Poland Street, London W1E 6JZ
Please allow 28days for delivery.

Name
Address ‐ =

_Postcode



C a l l B e n B o s w e l l o n 0171 287 5000 f o r d e t a i l s

TRAINING
Computer Training & Education
34-36 Rose Street
North Lane, Edinburgh EH2 2PL
Tel. 01345 697611
Database Programmers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick, Stroud, GL66QQ
Contact Christine Shakespeare
Tel. 01452 814 303
Fax. 01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPR is aTraining, Consulting and
Development Company offering
scheduled, customised, 1-2-1, on‑
site education. Al l our courses are
basedonpractical, hands-on
exe rc i ses and we a i m tote ach
programmers to develop database
applications in Delphi, Visual
Basic, Access, Clipper and VO.

Kingston University
Faculty ofTechnology
Penrhyn Road
Kingston Upon Thames
Surrey KT12EE
Contact Linda David
Tel. 0181547 7054
Fax.0181547 7971
Kingston University is a charity
dedicated to the development of
individuals andorganisations
through education.
LearningTree
International Ltd
Mole Business Park
Leatherhead
Surrey KT22 7AD
Contact Jan Mott
Tel. 01372 364600
Fax.01372 364611
uksales@learningtree.com
WWW learningtree.com
Peritas Ltd
Burfield Road
OldWindsor
Berks SL4 2UP
Contact: Mari Shepherd
Tel. 01753 604138
Fax. 01753 604160
http://www.peritas.com
Peritas is the largest UK IT
Training Company.A Microsoft
Authorised Technical Education
Centre supporting the MCP
Programme including Microsoft
CertifiedSolution Developer
Certification.
QA Training Ltd
Cecily Hill Castle
Cirencester
Gloucestershire GL7 2EF
Contact Customer ServiceTeam
Tel. 01285 655888
Fax. 01285 644828
www.qatraining.com
Leaders in IT technical training and
consultancy.
Richfords Computer Services
South Bank Technopark
90London Road

Please arrange.

QO) YES | want a one year entry at £240 (+VAT)

Name:.

Address:

Tel:

Directory Heading:

ContactTel: ..

Q lenclose a cheque for £ |

Q Please invoice my company

London SE16LN
Tel. 0171922 8819
Fax.0171922 8839

SECURITYPRODUCTS
Aladdin Knowledge
Systems UK Ltd
1William Street
Windsor
Berks SL41BB
Tel. 01753 622266
Fax. 01753 622262
sales@aldn.co.uk
http:/ /www.aks.com
Aladdin is a leadingsupplier of
advancedsoftware security
(HASP) andsmart card
development tools (ASE) for
software developers.
BL Computer Security L td
101 Hendon Lane
Finchley, London N33SH
Tel. 0181343 0734
Fax.0181346 2672
bi@bics.co.uk
www.bics.co.uk
Wespecialise in design and
manufacture of computer security
products. Anchol, Lure Booster,
Deadlock(Dongles) and C.L.A.M.P
Alarms
Data Encryption
Systems Ltd
Silver Street House, Silver Street
Taunton
Somerset
TA1 3DL
Contact Roy Davidson(Sales)
Tel. 01823 352357
Fax. 01823 352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DESmanufacturessoftware
security products developedasa
solution to software p i r a c y andtheft
Glyn Williams & Associates
Ladywood House
Ladywood
Near Droitwich Spa
W o r c e s t e r s h i r eWR9 0Ad
Tel. 01905 757700
Fax.01905 757800
gwa@gwassoc.demon.co.uk
Software|Hardware copy
protection systems - The
professional choice for security
andfeatures. Worldwide support.
Rainbow Technologies Ltd
4The Forum
Hanworth Lane
Chertsey
Surrey KT16 9JX
Tel. 01932 579200
Fax.01932 570743
sales@uk.rnbo.com
Only Rainbow delivers leading
edge technology and ISOcertified
quality for softwareprotection and
license management.
Softlok International L td
Softlok House
2 Bark Street East
Bolton, Lancashire BL1 2BQ

JobTit!

Tel. 01204 436000
Fax. 01204 436025
sales@softlok.com
Protectyour future, protect your
software. Es tab l i shedin 1987,
Softlok specialises in software
p i r a c y protection,

DEVELOPMENTTOOLS
Bi ts Per Second Ltd
14Regent Hill
Brighton BN13ED
Tel. 01273 727119
Fax. 01273 731925
rflowers@bitspersecond.co.uk
http://www.bitspersecond.co.uk
Graphing|GIS tools. Centura
support oftra in ing. Client/Server
design & consultancy. Network
storage consultancy. Multi‑
platform device driver
development.
Borland International Ltd
8 Pavilions
Ruscombe Business Park
Twyford
Berkshire RG10 9NN
Tel. 01734 320022
Citadel Software Ltd
Coombe
Trewen
Launceston
Cornwall PL15 8QF
Tel. 01566-86037
Fax.01566-86147
ComponentSource
27-37 Vachel Road
Reading, Berks RG1 1NY
Tel. +44 (0)118 958 1111
Fax. +44(0)118958 9999
Request FREE CD or product
sales 101320,2624@-compuserve.com
www.componentsource.co.uk
TRY freely available
demonstations of hundreds of
software components and BUY
andunlock full v e r s i o n s instantly,
from a FREE regular CD.
IBM United Kingdom
Freepost ACG 5022
Wintermill,Milton Keynes
Tel. 0800 969045
Intasoft L td
Tresco House
153 Sweetbrier Lane
Exeter EX13DG
Tel. 01392 217670
Fax. 01392 437877
sales@intasoft.co.uk
MKS UK Ltd
243-253 Lower Mortlake Road
Richmond, S u r r e y T W 92LL
Tel. 0181948 5166
Fax.0181 948 8948

Popkin Software & Systems
St Albans House
Portland St
Leamington
Warwickshire CV32 5EZ
Tel. 01926 450858
Fax.01926 422165
uk@mks.com

yr(s) entry into the EXE Directory for me/my company.

-Signature:...

.Fax No:.

.Extra words: .....

Powersoft Europe Ltd
Windsor Court
Kingsmead Business Park
High Wycombe
Bucks HP11 1JU
Tel. 01628 34500
Fax. 01628 38660
Programming Research Ltd
Glenbrook House
1/11Molesey Road
Hersham, Surrey KT124RH
Tel. 01932 888080
Fax.01932 888081
Contact Mr John Heathcote
Pure Atria
Wyvlos Court
Swallowfield Nr Reading
Berks RG7 1PY
Tel. 01344 462500
QBS Software Ltd
11Barley Mow Passage
Chiswick LondonW4 4PH
Tel. 0181 956 8000
Fax.0181956 8010
orders@qbss.co.uk
www.qbss.com
Vast range of development
products: Next Day delivery; 90
days free support; account
customers welcome.
Select SoftwareTools Ltd
West Moreland House
82-86 Bath Road
Cheltenham GL53 7JT
Tel. 01242 229700
Fax.01242 229701
http://www.selectst.com
Select Software Tools provide OO
modelling tools for large scale
Client/Server development.
Silicon River
58-60 Beresford Street
London SE18 6BG
Tel. 0181316 7777
Fax. 0181316 4138
System Science
1-6 Bradley's Close
White Lion Street
London N19PN
Tel. 0171833 1022
Fax. 0171837 6411
Zinc Software UK Ltd
106-108 Powis Street
London SE18 6LU
Tel. 0181855 9918
Fax.0181316 7778

AP Protessional
24/28 Oval Road
London NW17DX
Contact: Rachel Bridgman
Tel. 0171482 2893
Fax.0171267 0362
app@apuk.co.uk
www.europe.apnet.com/approfe
ssional
Book publisher on internet
development,programming, PDAs,
software agents andmore.
Specialists in Macintosh books.

O) YES | want a two year entry at £400 (+ VAT) + an extra 5 words free*
.Company Name....

...Postcode.

*For extra words on a one year booking the cost is £10 per word

Prentice Hall Europe
Campus 400
Marylands Avenue
Hemel Hempstead
H e r t s , HP2 7EZ
Contact: Customer Services
Tel: 01442 881891
Fax: 01442 882288
http://www.mcp.com
http://www.prenhall.com
Leadingpublishers and
distributors of computer books.
Imprints include Sams, Que, New
Riders Press, Ziff-Davies, Prentice
Hall, PTR, Hayden, Waite Group
andMacmillan Digital.
ORei l ly
Sheridan House
NorthWay
Andover
Tel: 01264 342832
Fax: 01264 342761
Contact: Customer Services
Department
e-mail: itpuk@itps.co.uk
Leading publisher of books for
Perl, C++, UNIX, Open Systems,
Windows NT and the Internet.

HELP SYSTEMS
Peterborough Technical
Communication
8 Whitewater
Peterborough PE2 6FB
Tel. 01733 237037
Lo-call 0345 419470
Fax. 01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creation of manuals andon ‑
screen help systems. Please call or
e-mail for ou r free information
pack.

PROGRAMMINGTOOLS
ZAC CATALOGS
www.!instantSoftware.com
Hugeselection of visual and
internet development tools!
Complete technical information,
downloadable demos, on-line
ordering and instant on-line
delivery. 30day money-back
guarantee.

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon
Surrey CR96BB
Tel: 0181 681 7701
Fax:0181 681 7702
Contact: Customer Service Dept
OpenLink Software is an industry‑
leading developer anddeployer of
secure, high performance database
connectivity technology,
independent operating system,
network protocol andunderlying
database engine.
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2 Z i I s c o v e r
one company t h a t ’ s m a k i n g an

n v e s t m e n t
in UNIX expe r t i se and i s

:  a n k i n g  _
on you to d o t

Whether you've worked in the City or not, you haven't really seen the full picture until you've seen it with
this integrated securities house. Committed to developing people with or without financial ITexperience,
they offer a unique opportunity to explore the whole business. Not just one department but everything
from e-mail to equities, derivatives to digital market data -and London to continental Europe.

World-renowned for a continuous stream of innovations in its application of IT, our client has made a
significant investment in leading-edge systems, based around UNIX - including the latest Enterprise range
-and has retained some of the best UNIX experts in the market. This is the setting for additional UNIX
Systems Administrators to keep it all moving forward.
For ambitious, quickthinking professionals, these roles will provide outstanding scope to develop your
technical skillsandyour career: supporting the entire UNIX infrastructure throughout the Firm's London and
European offices. High profile,diverse projects include migrating to Solaris 2.6, incorporating the latest
mass storage technology, multicasting in an ATM environment and the creation of a second Data Centre.
Of graduate calibre, your 4-8 years’ experience must include good understanding of the UNIX operating
system, plus networking and distributed computing. Preferred skills include: SunOS and Solaris, NIS and
NIS+, programming in anadministrative language (eg. Perl or Shell), TCP/IP and NFS ina large systems
environment. Experience of TIBCO distribution technology would also be an advantage.
Since you'll be liaising widely with customers and technical experts alike, good interpersonal and team
skills are vital. With a real flair for creative and thorough problem-solving, you can produce reasoned
arguments to back your technical recommendations. The Firm encourages individuality, and also provides
excellent on-going training and career prospects.
So if you’re looking for a new outlet for your expertise, send a full CV, quoting
ref: EX028, or call our advising consultants at, Fitzgerald McLaren, Cannon Centre,
78 Cannon Street, London EC4P 4LN. Tel: 0171 929 1104. Fax: 0171 623 5906.
E-mail: FitzMcL@netcomuk.co.uk

Fitzgerald . McLa ren
search . se lec t ion . s t r a t e g y

N . N E W Y O R K



In a n d Around
West Yorksh i re

We have clients currently seeking the following:

Developers required for consultancy roles working
on client sites in UK & Europe. Experience needed
in either Visual BASIC with SQL or in ‘C’ under UNIX £20,000+

PC Developer for financial systems, experienced
in ‘C’ and Visual BASIC £18,000

Visual Developer with Visual ‘C++’ or Visual BASIC or
DELPHI or Visual FOXPRO exper ience to re-develop £16,000 to
an existing DOS-based package into an NT environment .....£20,000

Visual FOXPRO or FOXPRO for DOS Developer £17,000

UNIFACE Developers for financial/easing
systems .... £very wide range
Web Page Developers with JAVA, JAVA Script,
Internet Server SQL/database or similar experience............£20,000+

Visual ‘C++’ Developer to work with MFC5 writing to £33,000
comms software for PCs running NT... + excellent benefits
Foryour next career move around West Yorkshire
telephone Vincent Atherton on
Leeds (0113)250 4560 or write to:

A i reda le R e c r u i
Rea l tex House, M ick lefie ld Lane ,

Rawdon , Leeds, LS19 6 AX

T H D E V E L O P E R S ’ M A G A Z I N EE  S O F T W A R E

EXE articles can
Promote you r company

Take advantage of our special Reprint Service to promote your
company.
We can print up favourable articles as they appear in the
m a g a z i n e as separate brochures or leaflets. We can also add
your company information or an advert, depending on layout.

Please ca l l Kate Adams on 0171 287 5000
for detai ls and costs. ‑

“| J/Direct?
= ae astopt

Alovely |, spam,spam |
bunch of |
identifiers

}
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C a l l B e n B o s w e l l on 0171 287 5000 e m a i l : benb@dotexe.demon.co.uk

m e n t

2 0 1 6 0 3 6 3 1 0 5 0 © 0 1 4 7 3 2 2 1 2 2 7
Facs im i l e © 0 1 6 0 3 6 1 7 2 7 2 E m a i l pos i t i ve@pas ton .co .uk

Position Location Skills
Programmers Suffolk C, C++, Unix, NT, Client Server
Developer Suffolk C,C+-+, Netware, NT, Unix
Software Engineer Norfolk C/C++, Unixor NTor Mac
Software Engineer ~ Cambs VC++, MFC, SDK

Programmer Herts C, Unix (Very Strong) :

Position Location Skills Duration
Developer Enfield C, Ingres 6 Months
Analyst/Programmer “London C, Unix, RPC, TCL 6 Months
Analyst/Programmer London C, Unix, Drivers 3 Months
Analyst/Programmer Cambs C++, Embedded ~~ 6 Months
Analyst/Programmer Norfolk C Ingres ABF 3 Months

N O RW I C H © 01603 6 3 1 0 5 0=
NEW F O R 1998

SALARIES $50,000 to $90,000
These two large American Software Houses seek 150 Programmers and
Analyst Programmers to work on Year 2000 projects on client sites across
the USA. They offer a minimum guarantee of 3 years work in locations
including Arizona, Nebraska, Florida and New Jersey among others.
You must be Degree Qualified ( o r 12yrs + exper ience (Work Permit
Requirements)) with 2 to 5 years experience gained in a commercial e n v i ‑
ronment u s i n g COBOL and at least one other oft h e skills below.
Our client is particularly interested in POWERBUILDER developers with
COBOL experience to work on m a j o r New projects at their client si tes
along the East Coast and Florida.
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This is an excellent opportunity for young single software engineers to g a i n
varied work experience in many application areas and in locations across
the USA.
Skills Including: COBOL OS/COBOL COBOL11 COBOL370 RPG
RPG400ASSEMBLER SAS HURON HURON/OBJECTSTAR IEF
NOMAD VISUAL BASIC FOCUS MICROFOCUS JCL DYL280 VISU‑
AL C++ DSS AGENDA POWERBUILDER PL/1C C++ ADA BASIC
SQL DELPHI MVSMVS/ESA DOS/VSE UNIX HP-UNIX AIX DB2 IMS
IDMS CICS ADABAS REXX ORACLE IBM 30XX IMB 43XX IBM90XX
IBM370RISC/6000 AMDAHL BULL DEC HEWLETT PACKARD
PYRAMID HONEYWELL STRATUS APPLE SUN

SH
ssociates

COMPUTER RECRUITMENT CONSULTANTS
F i r s t F l o o r , 3 9 t o 4 1 H i g h S t r e e t
R i n g w o o d , H a n t s , B H 2 4 1 A D
E m a i l : ashassoc@ g l o b a l n e t . c o . u k asha:
TEL:(01425) 475480 FAX: (01425) 480807

See o u r jobs on the Net. http://www.globalnet.co.uk/~ashassoc

Call James Hunt or
Ron Cook NOW!

Telephone
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XE reader Matt
Harvey sent us

this screenshot! He
received this ‘insanely

funny error message
while attempting to

sign up to Microsoft's
Developer Network
Online’. Enough on

Microsoft, Ctrl-Break
would appreciate

receiving funny error
messages generated by

other software
houses...

CTRL-BREAK |

Yet another Usenet meme
Ctrl-Break receivedthe following customer support story culled from Usenet.
Never trust hardware people!

An end user r i n g s customer support to report
that his computer is faulty.
Customer support: ‘What is the problem?’
End user: ‘There is smoke coming out of the
power supply.’
Customer support: ‘You will need a new
power supply.’
End user: ‘No, | don't! | just need to change
the startup files!’
Customer support: ‘The power supply is
faulty. You'll need to replace it.’
End user: ‘No way! Someone told me that |
just needed to change the startup and it will
fix the problem! All I need is for you to tell
me the command.’

10minutes later, the end user is st i l l adamant
that he is right. The customer support e n g i ‑

neer is frustrated...
Customer support: ‘Sorry, Sir.We don't
normally tell our customers this, but there is
an undocumented DOS command that will
fix the problem.’
End user : ‘ | knew it!’
Customer support: ‘Just add the line LOAD

NOSMOKE . COM at the end of the
CONFIG.SYS. Let me know how it goes.’

10minutes /ater.
End user: ‘It didn't work.The power supply
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is still smoking.’
Customer support: ‘Well, what version of
DOS are you using?’
End user: ‘MS-DOS 6.22.’
Customer support: ‘That's your problem
there. That version of DOS didn't come with
NOSMOKE. Contact Microsoft and ask them
for a patch that will g i v e you the file. Let me
know how it goes.’

1hour later.
End user: ‘| need a new power supply.’
Customer support: ‘How did you come to
that conclusion?’
End user: ‘Well, | rang Microsoft and told him
all about what you said, and he started asking
questions about the make of power supply.’
Customer support: ‘Then what did he say?’
End user: ‘He told me that my power supply
isn't compatible with NOSMOKE.’ a

il ‘ne 5
Build powerful, easy-to-use applications with these

award-winning Graphical User Interface components.

Why build when y o u can buy proven components
that dramatically reduce development time

and expense, with no run-time fees.

JCLass i

Developing commercial quality Java applications
is e a s y with JClass LiveTable, Chart and

BWT f o r JDK 1.0.2 and 1.1.

X/Motiffor UNIX andOpenVMS

Get aFREET-shirt just]
for trying XRT PDS«

The XRT family of Motif widgets
{, is used worldwide by developers

‘ 4q building charts, tables, data-entry
BF ficlds and Windows95° -like

controls i n t o their applications.
Integrates with all popular GUI builders.

Olectra Chart:
Olectra Chart sets the standard for
advanced 2D and 3D OLE/ActiveX.

charting and graphing.

PTS Direct 01928-579900
Grey Matter 01364-654100
Programmer’s Paradise 0500-284177

K E L G R O U P
The Leader in GUI Components

KL Group Europe B.V. Tel: +3
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[errL-BREAK ...The all new adventures of Verity Stob

A Christmas carol
Ms Stob is haunted by the ghost of Christmas past.

| wake up on r i n g t w o , as one does when woken from sleep by the
phone, and continue to l ie on my back, summoning the wi l l to open

my eyelids. At r i n g seven, I manage i t , and at r i ngeight-and-one-half,
I have pawed enough gunk out of my eye sockets to reada green ‘5:13”
from the alarm clock.

When they w a n t to show a hangover in As te r i x , they draw the
character with a bubble over his head with a log being sawn in half.
The bubble above my headcontains a fibreglass 1970s-yellow Japan‑
ese car being cut up by a chainsaw gang. Covered in sweat, a f r ight ‑
fu l pain in the cen t re of my skul l , photophobia, my saliva glands
apparently having p u t in about h a l f an hour ’s product ion of o i l
waste before packing it in completely. A l l seasoned with an ambi‑
ent h int of nausea.

Wade through own discarded clothes and over crunchy yet sharply
penetrat ing bits of plastic to the bathroom, ditch toothpaste and
toothbrush in basin, fi l l the toothpaste tumbler brimfulwith Lis‑
terine, gulp L is te r ine , remember halfway
through gulping Listerine that Listerine
is non-gulpable, attempt to ungulp Lis‑
terine but instead manage to inhale about
half a mouthful, fal l to the floor kicking
and struggling and coughing. After
th i r t y seconds regain use of airway.
With g rea t effor t , sit down on toi‑
let seat and pant, helpless.

Bathroom sprayed l iberal ly
al l over now l ike the inside of
the back of John Travolta’s
and that black chap’s car in
Pu lp F ic t i on , on ly w i t h Lis ‑
terine instead of e r r m , y o u
know. Nausea advances a notch.
S t i l l , i f I d o throw up, a t least I
won't die from Listerine poisoning. There’s a comfort Verity.

What the hell have I been dr ink ing? Must have been port . Recog‑
nise symptoms. Only p o r t does this to me: l iqu id paracetamol unfor‑
tunately f rom the anti-matter universe. Good grief, you'd th ink I
was old enough to...

Hello.
Phone sti l l r inging.
This must beabout r i ng37. It is either a really determined pervert ,

the looney who leaves orders for Pizza deliveries at al l h o u r s , double
glazing or dear relative in clog-popping peri l . Blunder into hall and
put out reluctant hand to pick up receiver. But phone sees mecoming
and stops ringing just in time.

Pro’l l y just the Pizza m a n , fancying an early brekka. Actually, I 'd
sort of l ike to havea li t t le word with the Pizza man. But of course I
am never there when he r i n g s - always find h is message on the
answer ing machine: one medium Hawaiian with stuffed c r u s t , as
quick asposs. I ' l l stuff his crust yet.

Hold on: h is message. Why amI bark ing at five in the m o r n i n g
when I am a dog owner? Where’s my t rus t y answering machine? Brief
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tactile exploration discovers corpse of answering machine and mul‑
tiple fragments on floor. Rather as though someone hadknocked over
l i t t le table and then blundered drunkenly across contents. Who could
have committed this dreadful crime? Must remember to call in Miss
Marple on this one, later in the day.

Am suffer ing strong sense of second boot dropping syndrome, soI
sweep an area of carpet clear of debris with my hand,and sit down on
the hall floor. Sure enough the phone r ings wi th in a few seconds, and
I pick it up at once.

‘Hello? Hello Verity?’
The voice is male and awake and famil iar and clipped-Germanic‑

fore ign and horribly, horr ib ly enthusiastic ‐ l ike a puppy. I t r y out
my voice.

‘Ooooozat?’
‘HelloVerity, it is me , Patrick. I a m sorry, am I waking you up?”

“S five inna morning, Whajerfink?’
‘No n o , here in Rotterdam it is

nearly hal f past six.’
Ah. Now I know who this is. This

i s Pa t r i ck , husband o f my old
fr iend Fiona.She married a

nat ive of The Netherlands
and, well, went Dutch.

‘Hey Verity, I am hav‑
i n g a problem w i t h my

compuder. He wi l l not play
the new car game that I
am buyingfor Christmas.’

‘Hey Verity, don’t say
that rude th ing. Please help
m e , for the kids’ sakes.”

There’s only one k id in
Fion’s household, and I ’ m talk‑

ing to him. Patrick knows I know this. Damn. You've got to helpsome‑
body with a sense of humour - it’s The Law.

‘The problem is he gives a message which says’ ‐ some Tr ip le
Dutch - ‘which means “the steerer is not correctly in place.”

‘Ah, so you haven’t got a dr iver loaded.’ (I admit i t , I ’ve given
Patrick tech support before.)

N ine ty minutes later, I have Patrick zooming around his vir tual
track w i t h CD-ROM access restored and IRQ and I / O por t ( incoming
and outside h a r b o u r ) conflicts resolved and stereo sound enabled,
and, as I put down the phone, I admit i t , I do feel much better - tri‑
umphant ly James Herriotish. Good morn ing Mr Farnon, yes we did
have an early call from Maastricht F a r m , n o , no need to bother Tris‑
t a n , I sorted it myself.

Outside the flat, London is beginning the day in sci-fi disaster
silence: there is no background hiss of cars and lorries on the wet
motorway,no comfort ing rumble clatter and whine of tube tra ins as
they cross the bridge into the station, and no snow fal l ing snow on
snow, snow on snow on snow.

It is Christmas morn ing. =
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HelpAuthoring Tools FromThe Experts
| * OCC HaveAll TheAnswers

ForeHelp 2.1/2.96
Award Winning WYSIWYG

HelpAuthoring Tool.
Grapher, Reporter and

Navigator tools help manage
andorganize projects.

i e )

Hyper tex t A u t h o r i n g S y s t e m
F o r Microsoft Windows

x

g e n tIng
i alone WYSIWYGtool. a

Test your Helpfi l eas
you'redeveloping.

Develop HelpandHTML =
files with one source. C2

cS_‑

USER'S GUIDE

Doc-to-Help 1.7& 2.5
Create commercial quality

printed documentation and
online Help from a single,
easily maintained source.|

RoboHelp 3.0/4.0
| Only RoboHelp features a
| unique visual design and

|
|

layout of your Help system
for you. Just click your

Intesactive Ruthering mouse, follow the on screen
{lccmeecisiiililememeiiiitiieas prompts and fill in the blanks
i” - - with text andgraphics.

EE90 DAYSSUPPORT.
WEWILL BEAT ANY
ADVERTISED PRICE.

SALES :01865793 077

ain 5 Oxford Computer Consultants
Barclays Venture Centre

a ae Sir William Lyons Road
OI I M I R Coventry, CV4 7EZ

vase e e e Tel: 01203 690 931
\ KS Fax: 01203 411 727

E-mail: sales @oxfordec.co.uk

Oxford Computer Consultants
Littlegate House

St Ebbes
Oxford , OX1 1PS

Tel: 01865 793 077
Fax: 01865 793 124
www.oxfordcc.co.uk Sealeet 01865 793077



HASP'PROTECTSMORE.
All over the world, more developers are choosing to protect their software against piracy.
They're protectingmoreproducts, onmoreplatforms,with better protection ‐ and selling
more asa result. And more of these developers are protectingwith HASP. Why? Because

HASP offers more security, more reliability and more features than any other product on
the market. HASP supports the most advancedplatforms, includingWin NT,Win95,Win32s,
Win 3.x, OS/2, DOS, Mac OS, NEC, UNIX and LANs. To learn more about how you can
protect better ‐ and sell more ‐ call now to order your HASP Developer’s Kit.

A icofareeah ae
N e e Umar” Mac‘OS

01753 622266
w w w . a k s . c o m

LADD
The Professional's Choice
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Aladdin Knowledge Systems UKLtd. Te
Aladdin Knowledge Systems Inc. Tel: (8
Aladdin Knowledge Systems Ltd. el: +
FAST Software Security A G ‘ :

00m Switzerland Opag 061 7169222 mTaiwan Te

HASP Packs
More Into Less.
Basedonafull-customASIC,

HASPpacks the most advanced
protection into thesmallest key in theworld.

A l a d d i nJapan Co., Ltd. ‘Tel: +81 426-60 7191, Fax: +81 426-60 7194,F s
Aladdin Software Security Benelux B.V. Tel: +31 24-648 8444, Fax: +3
Aladdin F r a n c eSA Tel: +331 41-37-70-30, Fax: +33 1 41-37
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