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With JBuilder, Java’s in its Element
Creating platform independent Java applications has

never been quicker or easier. JBuilder combines the

productivity of Borland’s renowned RAD technology

with industry standard Pure Java

Only Pure Java code is truly platform-independent
That's why Borland collaborated with Sun

A S S E NN EI Rss aa

Microsystems, the creators of Java, to equip

JBuilder” with the latest Sun JDK 1.1.3 architecture

as its development platform, guaranteeing that

JBuilder will create 100% Pure Java source code

Now Java’s Really Making Waves
For true productivity, JBuilder Professional includes

over 80 JavaBeans, with full support for JDBC



database access. And, Borland’s BeansExpress™
technology makes it easy and fast to build your own

JavaBeans components.

For corporate developers JBuilder uniquely provides
the opportunity to create applications with a truly

platform-independent Client/Server architecture that
will span the enterprise today and in the future.

JB9710EX

BZ

JAVA

Borland

& ENQUIRY NO. 01Pure Java portability. Pure Borland technology.

JBuilder makes Java the best choice for developers.
Tofind out more about the most effective Java

development tool available, call Borland now quoting

JB9710EX.
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SoapFlakes7
The Object is dead, long live the

Component.

News 9
DESL power for the Web, free

ORBs and Eiffel gets embedded.
Plus Psion launches its EPOCWeb

site, and JBuilder ships at last...

Mayhem 12
Back from holiday, Jules gets a

new toy. It’s not very big, it’s
perfectly safe, and it annoys

nobody ‐ why would anybody want
such a useless item?

Letters 14
MSFT'sTLAs. Delphi rules, OK?

Tangy processor.

Tak ing advantage of
self modi fy ing code 16

Although generally thought of as
bad practice, self-modifying

code can be extremely useful.
Robert Ennals looks at how to

inline virtual function and
dynamically unroll loops.

Taking on Goliath 25
NT device drivers are small. NT

itself is huge. Yet, a badly-written
device driver can bring the OS

crashing to its knees.With an eye
to avoiding the BSoD, Chris

Cant shows us how to do it right
first time.

LaTeX: typesetting a s a
programming language 31
LaTeX is a typesetting system that
replaces the notion ofWYSIWYG

with ideas from conventional
programming languages. Mark

Harman demonstrates the power
of this inheritance.

From high-level to low-level 25

Programming with
case and types 31
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Java, Java....
west of Krakatoa 63

Guess which film we were not
allowed to use pictures from? 41

Replicants 41
You can find five replicants in
Blade Runner, six in DoAndroids
Dream of Electric Sheep and many
more in BeOS. Duncan Wilcox
explains how they are created.

(Really) enough Perl to
get by 49
Peter Collinson concludes his
exploration of Perl 5 by writing a
complete CGI script.

Mixing constituents 55
By mixing Basic Constituents, you
can create new ActiveX controls.
Dave Jewell puts on his chef's hat
and tries to invent a new recipe.

Java for Windows 63
The days of theWindows-only
Java application have arrived in
the form o fJ / D i r e c t .Tom Guinther
wonders what makes it tick.

Plus ga change 67
Francis Glassborow's first
impressions on the third editions
of Stroustrup’s C++ reference
book and Knuth's legendary The
Art of Computer Programming .

Books 71
Gavin Smyth gets into Professional
VisualC++ 5ActiveX COMControl
Programming.And Mary Hope is
looking for hard data on Framing
SoftwareReuse.
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Subscribers Club 72
Three books from Addison-Wesley.

Ctrl-Break 77
Ctrl-Break has twisted fingers ‑
poor thing. And Verity Stob gives
a lesson in computing history.
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Bar Code
Bar Code Pro
d - B a r c o d eOLE Developers Kit

C h a r t s&Graphs
Chart FXEnterprise 3.0(16832)
FirstI m p r e s s i o nOCX 2.1

CodeBase 6.2 (Uniimited-Ciient)
VBtrv Toolbox Controls 4.1

Graphics
FastgraphforWindows
GeoPoint
InterAct
TWAINWizard

Images
ImageGear StdActivex 6.0
ImageManActiveX Suite 5.0
LEADTOOLSActivex16/32 Pro
VectorFX
Victor ImageProc for Win32

Internet
Distinct Visual InternetToolkit 2.0
dsSocket OCX 1.6
Sax Webster OCX (32-bit)
SocketTools

COMM-DRV/LIB 16.1
Fax C++ SDK forWin16/95

Compression
Compress ionPlus
Crusher! Win32
Greenleaf ArchiveLib 2.1
PkWare Data Comp Lib Win2

Database
D I S A M 9 6for Win95
HyperView++
ProtoGen+ Client/Server Win
Raima E n g i n e+ EADS 4.0
R e p o r tWriter Visual Coder
V e l o c i s+EADS (Offer)
Visual SQL

I m a g e s- Bitmap
Ad Oculos 3.0 Win32 & Win16

ImageLib Win32&Win16
InfoPower3.0
InnoView MultiLanguageStd 2
List &Labels for Delphi 4.0
Mobius Draw Kit
Mobius FastSprites
Orpheus 2.1( 3 2&16-bit)

Maths & Stats
IMSL C NumericalLib w/Sub
Math.h++ (with support)

BoundsCheckerVisual C++ 5.0
C-Cover
CC-Rider 6.0 (Win32)
Exemplar Setup Toolkit Pro
Thales (MS Basic to C/C++)

3d Graphics Tools 5 VB4 (32bit)
ActiveThreed
Applet Designer Professional
ClassAction (VB4)
ClassAssist
CodeReview Pro
Communications Library 3.5
Crescent InternetToolPak 3.01
Designer Widgets 2.0
ERwin/Desktop for VB4
FailSafe Pro
Fax Plus2.0
HelpingHand3.0
IntoCode (VB4)
List Pro
PDQComm3.21
Developer's Suite NetWare 5.0
List &Labels for VB3/4 4.0

VISUAL BASIC 5
Visual Studio 97includes the equivalent

edition ofVisual Basic 5aswell as
Visual C++, J++, F o x P r o&InterDev

Visual Basic Enterprise 5.0 £918
Visual Basic Professional5.0 £378
Visual Basic Leaming 5.0 £70
Visual Studio 97 Enterprise £1125
Visual Studio 97Professional £765

BorlandC++ 5.0
C++Builder Standard
C++Builder Professional
C++Builder Client/Server
Lear to Programw/C++Builder
Power++ Developer2.0
Power++ Professional
Power++ Enterprise
Salford C/C++ Dev Bundle
SymantecC++ 7.5
Visual C++ 5.0 LearningEdition
Visual C++ 5.0 Professional
Visual C++ 5.0 Enterprise
VisualAge for C++ 3.5
Watcom C/C++ 11.0
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® Tab Menu System ties the menus to the
access controlm e c h a n i s mand allows
module to amenu location and it is
instantly accessible by users

G e n e r a t e sSQL for inserts,updates &
deletes asthe fieldsarecreated. You
don't even type in the field names!

Check our web site for full details onthis
exciting product - £623 + VAT

HYPERVIEW++
Add a GUI Builder to Your MFC Apps

H y p e r V i e w + +extends MFC withfullyc u s t o m i s a b l eGU! builder and form/dialog/
view editor classes that you can embed in

You get fullsource code, and payno run time
royalties.Unusually, HyperView++is licensed
at £999 + VAT per project, not per developer.

Codewright Prof 5.0
Kedit forWindows
Multi-Edit for Windows 7.1
Visual SlickEdit (Win)2.0



The Object is dead,
long live the Component

_ Anderson
. Consulting
~ confirmed it in

May this year
and The Butler

Group has now followed suit ‑
the future of software
development architecture lies
in components. Object
technology has become too
much ofa religion, too r ig idand
prescriptive, dictating how
every last bit of code should
be written.

Today’s object based
software development could be
compared to bui lding piece by
piece wi th individual bricks,
while the component approach
combines much larger chunks
of software asthe bui lding
blocks - l ike constructing a
bui lding from pre-fabricated
blocks. The benefits of this
approach can be seen from a
software development angle
that also makes pragmatic
business sense.

Components can be viewed
as groups or bundles of objects
defined largely by the end
application for which they are
designed. In practice,
components can be employed to
provide a standard GUI screen
interface to secure the user’s
password and grant entry toa
defined l ist of other
applications ‐ a fair ly routine
application. Alternatively,
components can be employed
with in a database to undertake
a series of SQL queries and
distribute the analysis across a
range of platforms throughout
the organisation. In essence,
organisations can select from a
combination of ready made ‘off‑
the-shelf’ components, for
routine tasks such asGUI user
entry and verification, and
bespoke components for the

E X E o c t o b e r 1 9 9 7

more complex,distributed tasks
such asSQL data min ing or
Web deployment.

Object-based programming
has not enjoyed widespread.
success because it is too fine‑
grained and because, in many
respects the tools are too
technical. The evolution of
second-generation client/server
tools and development of 3 and
4GLs brought the complex
nature of the object-oriented
approach into focus.

combination of off-the-shelf and
bespoke components generated
from a variety of tools
determined only by the
application and the
programming skil ls at their
disposal. Visual Basic for
Windows-based applications
and Java for Web deployment,
for example. Rather than being
driven entirely by the nature of
the legacy system or toolset,
programmers could select ‘best
of breed’ tools to build

Organisation-wide software
development becomes an issue of
component integration.

Client/server tools suchas
NatStar, SuperNova’s
Application Developer, Forte
and Dynasty, complete wi th
application part i t ioning m a y
have addressed some of the
software integration issues
brought up by their
predecessors. But what they
gained in power and flexibi l i ty
they certainly sacrificed in
terms of ease of use. In reality,
to a generation of programmers
brought up on Cobol and C,
second-generation client/server
tools were a bridge too far.

Facedwi th the prospect of
having to retrain teams of
programmers in an
increasingly diverse set of tools
and languages ranging from
legacy Cobol to the latest Java,
component-based architecture
provides a solution to placate
both the ISand financial
departments.

In an idealworld,
programmers would select a

components for deployment.
Organisation-wide software
development becomes an issue
of component integration. The
shift awayfrom the rather
granularconcept of individual
objects towards components
certainly represents one step
towards addressingthe issue of
global integration, that is, the
universalabi l i ty to combine
components generated by any
and al l tools.

Talk of development tool
‘standards’, however, is l ike ly to
remainjust that. The
ActiveX/JavaBeans debate
highl ights the ambigui ty
regardingunified standards.
The ActiveX marketplace for
components has been valued at
over £180 mil l ion, somarket
forces combined wi th
Microsoft’s well-documented
muscle should ensure its
proliferation ‐-but where does
this leave JavaBeans, also
supported by Microsoft?

S O A P F L A K E S

In common with Anderson
Consulting, The Butler Group
supportsa th i rd solution
besides purchasing off-the-shelf
applications or developing
systems f rom scratch ‐ the use
of re-useable, modifiable
software components. Future
software applications w i l l be
assembled from existing
components held in a
repository, providing access for
developers to as wide a range of
components as possible. The
future lies in component glue
software. According to the
Butler Group, such glue would
have essential properties: the
abi l i ty to create applications
without wr i t ing code; the
abi l i ty to combine components
developed wi th various tools
into one application; strong
support for industry standards;
technology independence; and
integrationof legacy systems.

Faced with the necessity for
an increasingvariety of
applications to bedistributed
across a growing array of
platforms, the concept of object‑
based development is no longer
valid. In today’s environment,
the OOapproach is too fine‑
grained and, in many cases, the
tools are too technical. Today’s
programmers are lookingto
select best of breedclient/server
tools for the job in hand.
Provided that components can
be easily integrated,
programmers can then
effectively select tools simply on
the basis of the application itself
and the programming skills at
their disposal.

Component glue, therefore,
remains the key technology
enabling applications to be bui l t
bym i x i n g and matching
software built wi th different
tools. Only then wil l developers
be able to concentrate on the
business requirements without
being constrained by the
technology.
DavidBarkaway
TechnicalManager
SuperNova
(Www.supernova.com)



3DModelling Tools
Visual 3Space ControlV2.4 (32Bit ActiveX)
ActiveX Control Creation
Basic Constituents V1.0 (32Bit) £89.00
Artificial Intelligence
Amzi! Prolog+ Server Personal V4.0 (328it)
Barcode Tools
C39 Tools V3.0 Single User Licence 70.00
Barcode OLE DevelopersKit V3.5 (168328it DLL/OCX) £105.00
Barcode -20 Developers Ed. V1.0 (32Bit OCX/DLL) £225.00
dFont Barcode Fonts for Windows - from £50.00
UPC Tools V3.0 Single User Licence £70.00
Button & Cursor D
ForPoint ButtonMaker M(a (16832Bit ActiveX/DLL/VBX) £45.00
Calendar Controls

Golendor Widgets V1.00c (16832Bit ActiveX/0(X) £79.00
iGolendor V1.0 (32Bit ActiveX) £39.00
Code Tools
Code.Print Pro. for Delphi V3.01 (16832Bit Delphi 1/2) £60.00
Code.Print Pro, for VBV3.02 (16832Bit VB3/4/5) £60.00
NuMego CodeReriew Pro. V5.0 (16832Bit) £199.00
NulegoVBDev. Suite (CodeReview Pro./FoilSafePro.) £299.00
Pretty Printer V5.0 (16&32Bi t VB3/4/5) £49.00

App-Link V2.0 RADX Control Set (16832Bit ActiveX/VBX) £80.00
Grescent PDQCommV3.21 (16832Bit ActiveX VBS Ready) £95.00
SuperComN3.5 (32Bit W95/WNT) £205.00

£189.00

£140.00

Acie Gateway SDKV3 (328i AveX/DL) £175.00

DebSeite for Networe|V5 0 (168328it) £235.00

Crusher Datane Toolkit V3.12 (32Bit DLL) £165.00

FP nt Pr 20 (1643201Ace /DLL/VBX) £69.00
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OpentxchongeDev KitVIOx(168328OCK/VBX)

LogicWorks ERwin/ERX V3.0 (168328i)

Tol Acess Agent VI.03 (Access2/Aecess95) £95.00
e s oSDMAV1.3Ae £115.00

£270.00

£2,430.00

Menhedkfo Windows V5(Win95
MuMego Boundsthcker V5.0 V+ (W95/1T) £330.00
Nutlego BoundsChecker V5.0 Delphi (W9S5 MT) £735.00
Vermont High Test P u s V3.0 (168328itWin 3.1.1/95/MT) £140.00

LesrynskiMarinConventions (UNCK16832 £25.00

AdlowAciveXControl V1.0.1 (328i ActiveX) £69.00
MeloDraw V1.0 (168328i 00K) £145.00
ProtoView iterkct VIS (16832BiAcneX/OX) £715.00

£125.00

iDewvl 0(328i ActiveX) £99.00
Sound V.0 (328ActiveX) £99.00
VideoSoh VSDIRET V1.0 (328i ActiveX) £110.00

£199.00

£105.00

srefee fr hs bande 97/95/2.0(16832Bit) £70.00

oF N for BV ss Ss ia £95.00

ae nae‘5 (1 643288ActiveX/DLL/VBX)
Olectra Chart V5.0 (16832Bit ActiveX/DLL)
Pro. EssentialsV2.0 (16832Bit ActiveX/DLL/VBX)

£170.00
£140.00
£190.00

Grid Controls
APEX True DBGrid Pro. V5.0 (16&32Bit ActiveX)
¥B4/5 upgrade
Data Widgets V2.0b (16832Bit ActiveX/0(X)
Objective Grid V5.0 for MFC (16832Bit)
ProtoView DataTableV3.1 (16&32Bit ActiveX/OCX)
VideoSoft VSFLEX V2.0 (16832Bit ActiveX)
Help Authoring
ForeHelp V2.96 (32BitWin95/NT)
ForeVB V2.0 (Add-In for VBS 32Bit)
HelpingHand V3.11 (328it)
05 Help! InfoAuthor V2.3 (Win3.1/95/NT3.51)
VideoSoft VSDOCX V1.0 (32Bit)
Imaging
ImogeFX PhotoPROV1.0 (32Bit ActiveX)
ImageManActiveX Suite V5.04 (16832Bit ActiveX/0(X)
TWAIN OOK V1.1 (32Bit OOK)
LEADTOOLS ActiveX32 Pro. V8.0 (32Bit ActiveX)
Victor ImageProcessing Librory V4.1 (32Bit DLL)

allotion

£109.00
£79.00
£199.00
£105.00
£90.00

£185.00
£45.00
£79.00
£160.00
£145.00

£165.00
£255.00
£99.00
£205.00
£235.00

Exemplar SetupToolkit Pro. Ed. for VC++ 5.0V1.3 (32Bit) £95.00
InstallShieldExpressV2.0 (32Bit)
PCInstall for Windows Pra. V5.0 (16&32Bit)
Setup Factory V4.0 (328it)
WISE V5.0 EnterpriseEdition (16832Bit)
WISE InstallationSystemV5.OF (16832Bit)
Instrumentat ion Con t ro

InstrumentationActiveX Lib. V3.01 (32Bit ActiveX)
RSAnimator V1.0 (32Bit ActiveX)
RSToolPak | V1.00.19 (32Bit ActiveX)
RSToolPok Il V1.00.19 (32Bit ActiveX)

VB/SAM4032 for VB(16832Bit DLL)

F a i nList Pro, V2.0 (168328AcveX/DLL/VBX)

VBLink for LotusNotes V4.2 (168328AciveX/00X)
e p p i n g & G

Geoliew11¥5.0 (3280 AdiveX) Royalty free
‘Mapinfo MapX SDK V2.0 (32Bit OCX) includes} Run-Time

Evol O-Matc SuiteV2.0 (228iAcveX/VCL)

ImageFX FXPi/VBX V4.0 [168328ActiveX/VBX)
imageFXF o kPro.V4. (168328 Acve/VBX)

Cage(168328)
CassV.0 (288)
Dyramiobe2 0(328iAciveX)

TheList(olectonV3,0 (16832Bit OCX/VBX)
Tlist Pro. hid(168328itActiveX/000)

PotodePlsveodexOU)

Videsww ‘V2.0 (168&32Bit ActiveX/OOX)

Kwery ControlPak 1V1.1 (32Bit ActiveX for Access 95)
MabryMega Pack 2(16&32BitOCX/VBX)
OLETools V5.1 (32Bit ActiveX)
Grescent QuickPok VB/J++ V1.0 (16832Bit ActiveX/DLL)
Vantage ControlSet V2.0 (16832Bit ActiveX/VBX)
rw V5.01 angvex)

Vidsv5.0(328jives 0)
Crsl Report Po Upgrode V5.0 (168328)
VideoSof VSREPORT V1.0 (32Bt ActiveX)
Soft
ProtectionPs Po 404 Enterprise (168378 DLL)
sofSENTRY VI.11 Full Version (168:32Bit)

£165.00
£230.00
£99.00
£279.00
£99.00

£135.00
£99.00
£95.00
£119.00

£99.00

£115.00

£545.00

£139.00
£895.00

£115.00

£175.00
£199.00

£65.00
£155.00

£235.00

£115.00
£99.00

£450.00

£90.00

975.00
£95.00
£109.00
£120.00
£75.00
£59.00

£115.00

£119.00
£90.00

£240.00
£275.00

rasWII Pak (1683282O / VB ) £55.00
Spell

Sentry Speling-Checker Engine V4.21 (168328it DLL) £140.00
VideoSoft VSSPELL V1.0 (168:32Bit ActveX/VBX) £90.00

ForPointSpreadV2.5 (16832Bit ActiveX/DLL/VBX)

sp_Assist V1.1 (32Bit)

£150.00

£370.00
S t r u c t u r e d S t 1

StorageToolsV1.0 (16832Bit ActiveX) £65.00

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

l e p h

VBVoice for TAPI V2.0 (32Bit OCX)
‘Visual Voice for TAPI 2-LineV2.0 (32Bit ActiveX)

£220.00
£285.00

HighEdit Pro. V5.2 English Ed. (16832Bit DLL/OCX/VCL) £310.00
TXText Control V5.01 (16832Bit ActiveX/DLL £205.00
ALL Text HT/Pro. V4.0 (16832BitOOK) £195.00
Timers
ExocTicks V1.1 (16832Bit DLL) £75.00

AceToolbar V1.2 (16832Bit ActiveX) £45.00
ActiveBor V1.019 (32Bit ActiveX) £70.00
ActiveThreed V2.01 (32Bit ActiveX) £79.00
DesignerWidgets V2.02 (16832Bit ActiveX/O(X) £79.00
EidesysSPLIT Suite ‘97 V2.0 (16832Bit ActiveX) £49.00
ReSize V2.5 (16&32Bit ActiveX/OCX) £25.00
VideoSoft VS-OCX V5.0 (16832Bit ActiveX/OCX) £60.00

GP-Version V2.11 (16832Bit) Single User Licence £60.00
Versions 2.0c (32Bit) £50.00
VersionStamper V5.0 (16832Bit ActiveX/VBX) £75.00

SpyWorks Pro. V5.0nd Subs. (168328 AcineX) £130.00
WinAPt obles V1.0a (328i) £89.00

Astra Site Manager V1.01 (Win95/NT) £235.00
Crescent Internet ToolPak V3.01 (16832Bit ActiveX) £95.00
Distinct T C P / I PSDK V2.0(32Bit DLL) £290.00
Distinct Visual InternetToolkit V2.0b (32Bit ActiveX) £175.00
IdleY ISAP!V2.0 (32Bit ActiveX/DLL) £119.00
IDSMoil OLE Server V4.1 (Win 3.1/95/NT) £235.00
iPOP3 V1.0 (32Bit ActiveX) £39.00
iSMTPV1.0 (32Bit ActiveX) £39.00
J-BOTS V1.0 (328it for Microsoft FrontPage 97) £20.00
Mabry Internet Pack (16832Bit ActiveX/VBX) £70.00
NobleNetWebV1.5 (16832Bit) £565.00
PowerT(P Internet Toolkit for C/C++ V3.0 (168328it DLL) £280.00
PowerTCP internet Toolkit for Delphi V3.0 (16832Bit) £280.00
PowerTCPInt.Toolkit for VB4/5 V3.02 (16832Bit ActiveX) £280.00
X-Works (Weblink) for VB/VEP V2.0 £165.00
*Pricesexclude VAT

For information onall our products call usnow!



Can the Web run on DESL?
At the moment there are two
methodologies in Web develop‑
ment; the visual and the program‑
matic. The method,
exemplified by tools such as
FrontPageand HotMeTaLPro, takes
aWYSIWYG a p p r o a c h .The pro ‑
grammatic method developed out
o f‘Visual N o t e p a d ’-the joke name
given to the tendency of many
Webmasters to write all the HTML
code by hand. The nearest thing to
a traditional code-based develop‑
ment tool forWeb applications has
been Microsoft's Visual InterDev,
which in i ts current release st i l l
leaves a great deal to be desired ‑

visual

especially as it has no direct sup‑
por t for server-side scr ip t ing or
debugging.

DESL (pronounced Diesel)from
UK Internet consultants Q4, is
designed to bethe first Web devel‑
opment tool aimed directly at tra‑
ditional c o d e h e a d s .The product
consists of an interpreted language
‐ i tself called DESL-together with
a ful l IDE comprising HTML and
code editors, debugger, object man‑
ager, and change management facil‑
ities. The server-side environment

ORBs for free
The Oracle and Olivetti Research
Lab (ORL) has announced the avail‑
ability of a ‘free’ CORBA ORB. In
this case, i t is also free in the
Stallman senseast h e ORB is being
released under the GNU General
Public Licence. ORL claims the
ORB i ss i g n i fi c a n t l yfaster than the
competition because of its native
platform thread support.

Offering the product free may pull
the rug from under competitors like
Visigenic which has been making a
lucrative business licensing itstech‑
nology t od e v e l o p m e n ttool vendors.

The ORB - called OmniORB2‑
is a native IIOP implementation
which will becompatible with offer‑
ings from Visigenic and lona.
Versions areavailable forWindows
95/NT, Linux and flavours of Unix.
w www.orl.co.uk
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is built with ActiveX components
running on Internet Information
Server onWindows NT. Web appli‑
cations are built in the DESL lan‑
guage, which Q4 claims is easy to
learn and wasdes igned specifically
for the job rather than cobbled
together from existing languages,
and as you would expect can inter‑
face with ODBC data sources and
incorporate server-side Java
applets or ActiveX controls.

DESL also maintains strict ses‑
sion criteria, so any a t t e m p tto spoof
or change IP address during a ses‑
sion will be rejected. EXE recently

Red Green Blue |
F_ f e ”Pr Resut |

Named colors

saw a demonstration of the prod‑
uct in beta,and we were impressed.

The following licences will be
available: DESLengine only (for run‑
t ime purposes) priced at £500 for
unlimited useage, Standard Edition
priced a t£750 i n c l u d i n g3 developer
licences,ProfessionalEdition priced
at £1250 which adds ODBC/RDO
capabilities and includes 5 devel‑
oper licences, and the Enterprise
Editionwhich addss u p p o r tfor Unix
Web servers and includes 10devel‑
oper licences. DESL is scheduled to
ship in November.
£0181 317 3733 w www.g4.com

Cold Fusion happened
Notto beconfused wi th the unproved ‘fusion in a glass’ experiments
of Professor Martin Fleischmann(or the rather more promising super‑
cold fusion experiments of a Japanese team based here in the UK) ,
Cold Fusion is aWeb development tool f r o m Allaire Software.

Like DESL (see above), Cold Fusion specialises in Web applica‑
t ion development on the server side where cl ient HTML pages are
generated from a database rather than held as flat files. However,
Cold Fusion i s not aimed a t c o d e w r i g h t s‐ al l the server-side logic i s
stored in templates which are incorporated in to raw H T M L within
the visual design environment.Cold Fusion is available from UK dis‑
tributors Grey Matter priced from £446.
t 01364 654100
w www.greymatter.co.uk

JBuilder is go at last
Borland's long-awaited JBuilder has finally shipped, f u l fi l l i n gthepromise
made by CEODel Yocam that it would do so this quarter. A l l versions
including the client/server edition should beavailable from resellers as
you read this.
w www.borland.com

N E W S

OpenGL developers will be
pleased to hear that Silicon
Graphics has released a revised
version of the OpenGL libraries
(and development kit) for
Windows 95and N T. MMX
support is included, as is support
for DirectDraw 5.0 in2D
applications.
www.sgi.com|technology/openg!

Need to add F T P functions to
your a p p l i c a t i o n ?Then look n o
further than Conduit, aWindows
DLL which provides high-level
functions for achieving FTP.
transfers. 16-bit only for now,
with a32-bit version coming soon.
www.modmed.com|conduit

More 2D graphics with Carnac,a
C++ and Java graphics toolkit for
fast 2D object-based drawing.
Version 1.1 includes a full S D K
and support for 24-bit images and
textures. One suggested
application is real-time data
visualisation.
www.int.com

Protect your software with
Sof tSent ry from 20/20
Software. SoftSentry i s a
software-only protection system
for licensed or demo software.
Claimed features include the
ability to impr in t an executable at
installation so it will only run on
o n e particular machine.
www.componentsource.com

Following on from the launch of
Web In teg r i t y (see EXE,
September 1997),MKS has
announced availability of Mac
and Unix clients for the
software, although the server is
sti l l NT and Unix only. See the
MKS Web si te for more
information on upgrades
www.mks.com
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InstallShieldhas launched a
Javaversion of its eponymous
installeraimed at closing the
loophole whereby Java
applications which run cross‑
platform still need a plethora of
p l a t f o r m - s p e c i fi cinstall
programs. More information from
www. p t s d i r e c t . c o . u k

Version 3.2 of SoftICE, the
kernel-mode debugging package
for Windows 95/NT from NuMega
Technologies, features support
for the current beta version of
Windows 98and multiprocessor
NT boxes. It finally allows
SoftICE to reside in a w i n d o won
the desktop rather than asa
character mode application.
www.numega.com

Continuing its programme to port
leading embedded RTOSes to the
ARM platform, Advanced Risc
Machines has announced the
availability of the CMX-RTX
RTOS for ARM processors
including the ARM ‘Thumb’
multimedia chip.
www.arm.com

Oracle’s Designer/2000
application development
platform has entered betafor
version 2.0. Oracle claims the
IDEhas been made more
intuitive with the use of wizards
and drag-and-drop functions.
The beta is notavailable for
download, so contact Oracle to
participate in the programme.
0118 924 0000

The latest version of Symantec's
Visual Café Prois available to
download a tthe c o m p a n y ’ sWeb
site; version 1.0efeatures native
support for Informix.A preview
version of an as-yet-unnumbered
JDK 1.1-compliant release is
also available.
www.symantec.com
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Launch of an EPOC-making event
For years, the Psion Organiser
series was unique in the PDA world
in including a built-in BASIC-like
language called OPL (Organiser
Programming Language). Since the
inception of the S e r i e s 3it has been
p o s s i b l et o write directly t o the APIs
of the Psion operating system,
EPOC. The 32-bit version of EPOC.
on which the Series 5 is built,
EPOC32, is a multi-threaded OS
which makes the best of limited
resources, and Psion wants third‑
party developers to start wr i t ing
EPOC32 applications for the
Series 5 and other EPOC
devices which will include
mobile phones and smaller
task-specific PDAs.

To th is end, the company
has launched a Web site, EPOC

Embedded
environment
from SDS
Yetmoreembeddeddevelopment
newswith the announcement by
special is ts Software Develop ‑
ment Systems (SDS) of a c u s ‑
tomised thei r
SingleStep development envi‑
ronmenttailoredto the Motorola's
la tes t embedded PowerPC
processors, the 750 and 740.

As we l l as in-circuit debug‑
g i n g t r a c i n g tools,
S ing leStep fo r PowerPC
i n c l u d e sa PowerPC 750/740 emu‑
l a to r for Unix and Windows
3.x/95/NT - the S ing leStep
Advanced PowerPC E m u l a t o r‑
which a l lows developers to test
their s o f t w a r e in a simulated

v e r s i o n  o f

a n d

environment before t h e fi r s t
t rack on the P C B is etched.

S i n g l e S t e ptargets a variety
of industry-standard rea l t ime
operat ing systems i n c l u d i n g
Nucleus, OSE, RTEK, RT X C ,
a n d V x Wo r k s . S ing leStep for
PowerPC should be available
immediately.
wwww.sds.com

World, which aims to act as a cen‑
tral resource for all Psion devel‑

Individual developers can get
access to mostoft h e site by join‑
ing the EPOC World program;
prices start at £200 per year for
C++ based EPOC32 developers,
and £75 for those using OPL. An
extensive ‘licensee-only’ area will
also be available for companies
licensing the EPOC technology for
their own products. In the mean‑

time, you can try out the public
areas of EPOC World for free.

Given the unprecedented
demand for the Series 5 (they

sold out completely within the
firs t week and at the time of

wr i t ing are on long-term
back-order!) now may well
bet h e time to get into EPOC

development.
wwww.sof tware.ps ion.com|EPOCWorld

The incredible shrinking Eiffel
The latest Eiffel release from Interactive Software Engineering (ISE) is
Embedded Eiffel, a version of the language targeted at embedded sys‑
tems development. Featuring the same EiffelBench development envi‑
ronment found on i ts cousins, Embedded Eiffel has been equipped with
a number of features designed for the particular needs of the embedded
development environment.

First of these is a tailored version of the Eiffel runtime scaled down to
fit in less than 110 KB of ROM and 70 KB of RAM. The necessary libraries
and tools to perform host-target debugging and development have been
ported to theVxWorks embedded OS, and ISEclaims that this version can
be easily ported to other embedded operating systems. A scaled-down
versionof the Eiffel garbage collector allows for automatic collection even
at the embedded level.

A special version of C E C I L ‐ t h eC to EiffelCall-In Library ‐ is supplied
which allows for the inclusion of existing C/C++ source code into the
Embedded Eiffel project. Tuning tools to aid per-implementation optimi‑
sation are also included.

Traditionally, the civilian embedded development market has been the
province of the C, C++, or assembler programmer (things are different in
military development where specialised languagesare often used). However,
Eiffel has made aname for itself by being both more fundamentally object‑
oriented than C++, and producing faster and more compact code than
many C compilers. ISE clearly hope to win over this potentially lucrative
slice of the development pie to i ts side of the argument.

Embedded Eiffel is just the latest in aseries of releases from ISEaimed
at popularising the Eiffel language including the low-priced Personal Eiffel
and the Eiffel4.1 point release. Information about a l l Eiffel versions, as well
as downloadable trial and retail versions of the software, can befound on
ISE’s Web site. Embedded Eiffel should be shipping as you read this; no
pricing information was available.
wwww.eiffel.com
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WISE

is wisdom in a box. It is powerful, intuitive to
use and completely customizable.
The Wise Installation System, a Windows‑
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 vers ions , 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 winning Wise Installation System with multi‑
generational patching, web based installation support, and a
repackager for converting existing installations.

Now. 42/ oeshipPh 9:
Your c o m p l e t e answer to all your software distribution needs!

> ENQUIRY NO. O05

waisv JDK1L @® Borland

JBuilderou‑JBuilder
“JBuilder looks set to deliver a knockout

blow to existing Java tools as well as prove
once and for all the viability of writing large

applications in the language.”
- EXE Magazine, August 1997

Professional Edition £389
QBS Special £249 upgrade price from

Borland Delphi

Borlan
Deve nt Easier NQUIRY NO. O07

PowerBuilder 5.0 Professional offers ground‑
breaking, next-generation technology for
business application development. It delivers
the power you need to create high-performance,
widely deployable applications. PowerBuilder
now offers distributed, compiled objects, faster
applications via compiled code, an Internet‑
ready e n v i r o n m e n t , plus a n object browser, full
Windows 95 compliance, and OLE 2.0 support

GPowersoft

Sybase SQL Anywhere Professional gives 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.

Gsyhase

Unlock important
corporate information
- wherever it is stored

Publish reports anywhere from anywhere

ARPEGGIO connects to any Distributed
Relational Database Architecture (DRDA)

or ODBC source in 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
- free distribution.
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 - call for p r i c ing .

ARPEGGIO for the Developer - enables professional developers to
seamlessly integrate query and report publishing capabilities into
custom applications - call for pr ic ing.

ENQUIRY NO. O8

al l n o w for further details and FREE software catalogue

QRS
SOFTWARE

QBS Software Limited
11 Barley Mow Passage

London W4 4PH
Phone: 0181 956 8000

Fax: 0181 956 8010
BBS: 0181 956 8011

t o change a n d e x c l u s i v

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 q 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 to t h e r e f r o m t h e QBS homepage a t :

h t t p : / /www.qbss.com
hipping plus VAT



[comment

Low bandwidth
Back from holiday,Jules gets a n ew toy. It ’s not very big, it’s perfectly safe, and it annoys
nobody - why would anybody want sucha useless item?
t’s funny, isn’t i t , how nobody
is neutralabout mobile

phones. They’ve been around for
solongnow,and they’re
sufficiently cheap that everyone
who wants one has got one, that
you’d think we’d have learned to
livewi th them by now. But, it
doesn’t seem to be so; what’s the
polite th i ng to do if your phone
r ingsdur inga meal, for
example? The tones on mobile
phones are hard to localise, such
that whenever a phone r ings in
a crowdfifty people reachfor
their pockets, yet why have so
few phones got vibrators inside
them? And finally, shouldone
take a phone to the pubat night
~most publicanswould say
definitely not.

The realproblem,though, is
the telephone-like natureof a
mobilephone.When the phone
rings, you’ve got to stop what
you're doing,even stop in the
middleof a conversation, to
answer i t .Now, you have to be
polite to the personwho is
interruptingyour l ife without
any consideration for what you
happen to be doing ‐ politeness
meaningyou have to spendfive
minutes or sogreeting the caller
andclosing the conversation,
before you canevenbegin
receiving the messageand
negotiating its contents. That’s
expensive, andcan ru inan
already-runningconversation.
What’s more,while usinga
phone ina bus is frowned upon,
andusinga phone in the
undergroundor insidesteel‑
framedbuildings is chancy or
downright impossible, usinga
mobileonamotorbike isa silly
idea,andevenusingone in a car
is increasingly being legislated
against. Finally,the abil ity to call
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someone anytime, anywhere,
andsay ‘Hello,hello ...can you
hearme?’ seems of dubious
value at best.

T’ve noticed that I usemy
phone in two ways. One is simply
to receivemessages; ‘I’m going to
be late for ou rmeeting’, for
example, or (more commonly)
‘You'relate!’.The other is to hold
aconversationwhich involves
some degree of discussion or
negotiation. The messages are by
far the lion’s share of my use,
and when I do needto negotiate, I
muchprefer to devotemy fu l l
attentionto i t ,organisemy
thoughts beforehand,andsoon,
soI use the phoneonly to make
an appointment to have the
discussion later.

Most large organisations have
made the same distinction
between these two kinds of
communicationfor years, sothey
provide their employeeswith
telephones, andwithemail
facilities or ( i n the olddays)with
memopads. The point is, of
course, that amemo is notjust a
poorer, narrower-bandwidth
form of communications; it’s
frequently better because it
allows the recipient to prioritise
hiswork, and to place the
messages intofil ing cases or give
themphysically to someone else,
and it forces the sender to be
clear about what i t is he’s t ry ing
to say ‐ memos rarely extend
beyondfif ty words.

Though silly legislation
aroundemail is beginning to
l imi t its use in certain litigious
companies, memosandemail are
increasinglyunder-usedbecause
they are beingprovidedto people
who are uncomfortablewith the
writtenword.That’s a shame,
because some kindof mobile

memo (other than Interflora, of
course) is wellworth having.

Well, I’vediscoveredwhat I
think is a remarkably well kept
secret. I’vejust boughta pager. I
divertedbothmy landlineand
my mobile to it for when I don’t
answer them.I’mfinding more
andmorethat I’mrelyingon it,
to the extent that mymobile
rarely gets switched on. I can cl ip
the pager to my bike (or to the
dashboardwhen I ’m in a car),
andwhena message comes in I
can read i t r ight away - the
screen is sufficiently b i gthat
mostmessageswi l l fi t in one
page, yet there isn’t somuch
information that I can’t read it at
a glance. (I knowmy phonehas a
messagefacility, but it’s rendered
useless because the display can
only show a dozen characters). I
can programmy pager to vibrate
silently (whichwas a somewhat
unnervingexperience unti lI got
usedto it), Idon’t needto keep
worryingabout charging it up,
and I can selectively delete and
shufflemessages around,
entirely unlikean answering
machine.It’s sosmall that
nobody can tellwhen I ’m
wearing it, and it has no value to
a thief (an important
consideration, consideringmy
lastmobilephonewas cloned). I
don’t evenhaveto wor r y about
badreception, because the
systemwill keep sending the
messageuntil the pager gets i t .
This, quite simply, is what I 'd
neededall along.

T’m usinga bureauservice to
collect the messages.At first I
was disturbedby the typos on the
messageswhich arrived; names
wouldbespelledwrong, funny
contractionswould appear. After
awhile I realisedthat noneof

these things made the messages
any lesscomprehensible, and
mostmade thembetterable to fit
into a page.The errors and
inaccuracies are actually part of
what makes this systemwork as
well as it does.Wheremost
digital systems are very
intolerant of errors (dropouton a
digital phone is a truly horrible
noise,for example,and in July I
wrote about dropout on a hard
disk), here’s a systemwhich
tolerates errors very well,
because it’s designed to be low‑
bandwidth, lo-fi, and interpreted
by the immensely flexible mind
of man, rather than the complex
and r ig iddigitaldiscriminators
usedby telephones anddisk
drives.

My phoneusagecan’t be that
muchdifferent to most other
people’s, and it seems to me that
messagingsystems are a far
more efficient usenotjust of
users’ time, but also of the radio
bandwidth.Howcome nobody
makesmobilememopads, l ike
themobilephones?You could
buildstuff into laptops and
palmtops,you couldhave
Microwriter-type keypads on the
back of cigarette packet sized
pagers, andyou couldbuildvoice
recognitionor handwriting
recognitionor even gestural
interpreters into the same cases
we usenow- 100% accuracy is
not,after al l important for what
would otherwise take the form of
ahandwrittennote. a

Jules cannowbepagedon 01459
110967. Youcan stillemailhimas
jules@cix.co.uk, or callhimon
01707662698, butneitherof those
will beanygoodwhenhe’sout on
hismotorbike,or if he’s not
answering hisphone.
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MSFT’sTLAsz
Dear Sir,
Has anyone elsenoticedthat
Bill’scamp has gone decidedly
schizoidrecently?Dothey not
understandthat VBX, OCX,OLE,
and ActiveX are al l the same
thing? And soareODBC,ADO,
RDO,and ODBC-direct. And
more recently DAO, OLE DB,
ADC, JET and... RDS?Dothey
think that we can’t figure it out?

Time was when a new design
or a new releasewas just that.
Mostly the same as the old, with
anew twist. There wasa litt le
honesty and integrity involved:
‘Sure we messedup,but we’ve
thought of a better way. T r y this.’
Everyoneunderstood the rules.

NowMicrosoft heralds each
newreleaseof a few dull drivers
asan excitingnewtechnology.
Either they know what they’re
doingand they think we’re too
dumb to figure it out, or
marketingtruly believes the tech
boys are inventinggold every
minute,and they’re too stupid to
figure it out themselves

I'vealways beena staunch
supporter of Microsoftbecause
T’ve always seen Bil las the
underdog. Try ing to fight the
multiprocessor, multithreaded,
distributed processingUnix
crowd with DOSand Windows 3
took some balls. NowBil lhas
readthe Unix manuals,are his
conjugal responsibilities taxing
his sanity?

Is this a case of ‘The Emperor
Has No Brain’?
AlanAmbrose
alan@alan-ambrose.com

Stra ight f rom the Microsoft
Web site: ‘New Name f o r ADC‑
-Remote Data Service (RDS)‑
ADC has n o w been integrated
w i t h ActiveX Data Ojects
(ADO) to provide date
remot ing [sic] wi th in the
same programmingmodelas
ADO. This makes it easier to
design, code, and deploy both
Web-based and LAN-based
applications. To c la r i f y the
relationship of ADC to ADO,
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Delphi rules,OK?
Dear Sir,
Just a note in response to the
criticism levelled atBorland’s
Delphi8,and in particular its
pricingstructure.

The enormous price
differential betweenthe
Professionaland Client/Server
editions is justified notjust by
the database connection
capabilities of the latter but the
extra VCLs that ship wi th the
Client/Server version, in
particular the Decision Cube.
When creating applications
derivedfrom existingDelph i
components it’s wellworth
spending some time exploring
the possibilities of subclassing
the DecisionCube. This
component is difficult to master
in itsnative formbut once
encapsulated and extended into
a user-definedcomponent... well,
what canI say!

Trecently started to develop
in Delphiafter 14years of
C/C++ skulduggery. What a
relief! If l ike meyou’retired of
bit-twiddl ing and re-inventing
the wheel then switch to
Delphi. I t sobject model is far
superior to C++, and of course,
it’s not another Microsoft
bloatware product.

When wi l l we see EXE
(which seems to deny the very
existence of the said product,

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

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

E d i t o r ,E X E Magazine,S t . G i l e s H o u s e , 5 0 P o l a n d

S t r e e t , London W1V 4 A X , o r e m a i l

e d i t o r i a l @ d o t e x e . d e m o n . c o . u k

judging by the lack of coverage
in the magazine) get to grips
wi th Delphi?

Long live Borland!
Nameandemail supplied.

Deny the existence of Delphi?
In recent months we’ve r u n
articles on De lph i internals,
Undocumented Delphi ,De lph i
RTTIand VCLs, not to
mentionreviewsof Delphi‑
specific products, other
products that can be used
w i t h Delphi ,Delphi-related
books, and of course a
thorough review of Delphi3
itself. Remember Anders
Hej lsberg ( t h e creator of
Delphi)? Weinterviewedh i m
after the launchof Delph i 2.
Wehave Dave Jewell, who is
keen enough on Delphi to
wr i t e a whole book ( Ins tan t
Delphi ) about i t , as a regular
columnist.  Short of becoming
a Delphi-only magazine, what
more could we do?

We agree w i t h y o u that
D e l p h i has much t o
recommend i t . As we
repor ted several months ago,
even Microsoft uses it f r o m
time to t ime. Should we
concentrate on D e l p h i to the
exclusion of Borland’s other
tools l i k e C++ Bu i l de r and
JBuilder? EXE’s focus, more
often tha t not, is on
techniques rather than
specific products; unless
otherwise stated,the code we
pub l i sh should work jus t as
w e l l in Borland C++ and
Symantec C++ as in Visua l
C++. Delph i code works o n l y
in Delph i and so is bound to
have a morel imi ted appeal.

As for Delphi having a
better object model than
CH... wel l , we ’ l l leave that f o r
others to comment on.

Tangy processor
Dear Sir,
E r r, unless they produced two
computers, the Tangerine
Microtan 65 (mentioned in
Mayhem in the last issue)was a
6502-based machine, not Z80‑
based. But to point that out
would be picky, wouldn’t i t . 8-)
Matthew Jones
mattjones@cix.co.uk

Well , wha t can I say? Yo u are
picky... and mos t l y correct!

Af ter much research - isn ’ t
the Web wonderful? - I found
that the CPU of the Tanger ine
Microtan 65, released in 1979,
was indeed a 6502 and n o t a
Z80 as we pr in ted. Th is 6502
was r u n n i n gat a whopping
0.75 MHz and the machine
came w i t h no less than 1 KB
of RAM. However, Tanger ine
Computer Systems L t dd i d a l l
the design f o r the Tangerine
Tiger, a desktop machine wi th
three processors: a Z80 for
CP /M, a 6809 f o r I / O ,disk
and pr in t i ng , and a graphics
chip. Unfortunately, th is
machine was never produced.
The Or i c was designed by the
same company, then an R & D
house for Oric Products
InternationalLtd. - Ed
More informationcan befoundat
www.tardis.ed.ac.uk/~alexios/
MACHINE-ROOM/Tangerine_
Microtan-65.htmlandat
www.ensica.fr/~frances/oric/
BOOK/chapter1/html.
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Taking advantage of
Although general ly thought of as bad pract ice, sel f-modifying code c a n be

logical abstraction, wi thout the accompanying overhead. Robert Ennals

looks at how to inline virtual function and dynamically unroll loops.

W: general ly associate self-modifying code w i th hackers w r i t i n g
programswhich are hardto proveand hardto maintain. It is also

condemned by Intel: the Architecture Opt imisat ions Manual lists
‘Avoid self-modifying code’ as number 12in a l ist of ways to produce
faster executables.This is due to the overheadfrompipeline and cache
flushes when code is modified. However, there is a good side to self‑
modi fy ing code. When applied by a carefully proven dynamic opti‑
miser it can lead to incredible performance increases. If the creation
and management of self-modifyingcode is left t o a dynamic optimiser
then one can have the speed benefits without the problems.

The never ending optimiser
A dynamic optimiser is different to a static optimiser in one important
way. While a static optimisercreates optimisedmachinecode andthen
leaves it alone, adynamic optimiser never stops optimising the code
and m a y change the resultant code asconditions change. L is t ings 1.1,
1.2,and 1.3 illustrate the basic operation of dynamic optimisers.

The most common type of dynamic optimisations, the timid opti‑
misations, are those which produce optimised code that w i l l function
correctly, whatever state the machine is in. Although a timid optimi‑
sationwil l correctly function for any state,we can optimise it sothat it
is faster when certain assumptions about the state of the machine are
true. It wil l however often beslower when the assumptions are false.

There is a more complex type of dynamic optimisation ‐ fierceopti‑
misations ‐ where we produce code that wi l l not always function cor‑
rectly. This code wi l l only function correctly whencertainassumptions
about the state of the machine are true. This code wi l l often be signifi‑
cantly faster when these assumptions are true, at the cost of no t work‑
i n g at al l when they are false. In order for the code to always work and
the optimisationto beinvisible, the optimiser mustcatchany attempts
to perform actions that would change the state of the machine such as
to break the assumption that the generated code relies on. When it
catches suchan event, it mustchangethe optimisedcode that relies on
the assumption sothat it behaves correctly wi th the newmachinestate.
This can be done by attachingnotification code to any code that could
break the assumption.With some languages, such notifications are
very hard to attach, but in other languages, such as Java, where there
is no address space, attachingthem is relatively easy.

Mostfiercedynamic optimisations provide a speedbenefit by mov‑
i ngan overheadfrom the code that depends on the assumption, to the
code that causes the assumptionto bebroken.If the code that changes
it is executed rarely and the code that depends on it is executed often,
then a major performance benefit can result from mov ing the check.
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Inlining the uninlinable
One of the simplest, bu t also most usefu l
fierce dynamic opt imisat ions is dynamic
i n l i n i n g o f code. Static in l i n ing i s a very
common optimisation on conventional static
opt imisers. I t consists of m o v i n g code from a
called function that is known never to change,
into the function that called i t . For small functions,
the overhead of the call can be significant compared to
the time spent in the function and sothe resultant speed up
can be significant. An optimiser support ing static in l in ingmight

Codethat depends on state of x:
{

d o a c t i o n r e l e v a n t t o s t a t e o f x X

List ing1.1-Basicstructure of code beforefierce dynamicoptimisation.

Code that depends on state of x:
{

assume X h a s s t a t e Y
d o ac t ion w e w o u l d p e r f o r m i f X always h a d v a l u e Y

On Changing x:
{

a l t e r c o d e s o t h a t i t does n o t d e p e n d o n
p r e v i o u s a s s u m p t i o n s a b o u t t h e s t a t e o f xX.

List ing 1.2-Basic structure of code that is beingfiercely dynamical ly
optimised. 7

Y is a very common state of xX.

Code that depends on state of x:
{

i f ( X  = =  Y )
£

Listing 1.3-Basic structure of code that is being timidly dynamically
optimised.
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self-modifying code
optimise L i s t i n g 2.1 into L is t ing 2.2. This static in l i n ing

optimisation relies on the fact that the called code is
always the same.

Dynamic in l in ing lets one inl ine called code,
even if the called code is not always the same.

We can for example inline vir tual functions
and dynamical ly l inked functions. A
dynamic optimiser might optimise Lis t ing
3.1 into L i s t i ng 3.2. When the code be ing
called is not in l ined , an overhead is
incurred every time the code is called, so
that the code can run when the code being

called changes. Dynamic in l in ing allows us
to remove this overhead in exchange for an

overhead when there is a change to which func‑
t ion w i l l be called.
Let’s look a t the code in L i s t i ng 3.1 i n more

details. If I regularly invoke a virtual method of object
pointer m _ o b j , every time I am suffering an overhead in

order for my code to beable to call the correct methodcode what‑
ever object pointer m _ o b j points to. I f the object m _ o b j changes rarely
andthe method is calledfrequently, then one may gaina speed improve‑
ment by dynamically in l in ingthe code in the calledmethod.The speed
improvement is gained by removing the requirement for the code to

c l a s s  A
{

Us
{ r e t u r n a + 1 } ;

c l a s s  c
{

/ / method c a l l e d many t i m e s
i n t B a r ( i n t num )
v

A o b j = n e w A ;
r e t u r n o b j . foo(num) ;

}
}
Note that the optimiser can easily prove that o b j will always be an
instance of A and so can rely on the fact that o b j . f o o always calls
the same code.

L is t ing 2.1- Code suitable for s ta t ic inl ining.

c l a s s  c
4.

/ / m e t h o d c a l l e d m a n y t i m e s
i n t B a r ( i n t num )
{

}
r e t u r n num + 1 ;

L is t ing 2 . 2- Code after static inl ining.

E X E o c t o b e r 1 9 9 7

work when m _ o b j references a different object. However ou r program
needs to continue to work when m _ o b j is set to reference a different
object, so the code for B a r () must be regenerated if m_ob j is changed
such asto invalidate the existing code.

The optimiser does this by inser t ing extra code into the method
that changes m _ o b j so that it tells the optimiser that the code for
B a r () needs to be regenerated. The optimiser wi l l respond to this
notification by either generating code that depends on the new con‑
tents of m _ o b j , or producing code that can work for any value of
m _ o b j and removingthe notification code from S e t Obj () . By insert‑
i ngextra code in to the S e t o b j ( ) method w e are addinga n extra over‑
head to changing the reference. This overhead is l i ke l y to be
significant, especially as m a n y processors require a complete flush of
the instruction cache if code is modified. In order for this optimisa‑
t ion to be beneficial, the g a i n in speed f rom remov ing the v i r tua l
methodcall overhead in B a r () must be greater than the loss in speed
from addinga significant overhead to S e t O b j ( ) .

Get Set go
Dynamic in l in ingcan be a very usefuloptimisation as it is very com‑
mon to have m a n y small methods which cannot be statically inlined,
but st i l l can be dynamically in l ined. For example often well struc‑
tured code has lots of very small G e t and S e t methods that do very
litt le (List ing4gives an example). When they are implementedassta‑
t ically linked non-virtual methods they can bestatically inlined and
there wi l l be no overhead. However if one wants to dynamically l ink
to an object, or call such methods on an object via a pointer which
m a y point to an instanceof any of several derivedclasses, static inlin‑
i n g w i l l not be possible.

These S e t and G e t methods area very usefulalternative to public
member objects as they allow the object to react to changes in i ts
membersand sokeep itself consistent.These methods tend to bevery
small, often simply setting and re tu rn ing the value o f an object held
internally. As these methods are sosmall, the overhead of the callw i l l
often be v e r y significant compared to the overhead of the actual
action. When G e t and S e t methods are used in inner loops, the time
spent in them can end up being a significant proportion of the time a
prog ram takes to do something. I have come across people who insist
on usingpublic data members insteadof publicaccessor methodsjus t
because of this overhead.

Fortunately, this overhead can be avoided with dynamic inl in ing.
Often the pointer w i l l po in t to the same object most of the time and
the methods w i l l be invoked extremely frequently. Even when the
object beingpointedto changes, it w i l l often st i l l refer to an object that
does exactly the same th ing in its G e t and S e t methods, thus allow‑
ing the inlined code to be updated relatively rarely.

G e t and S e t methods are no t the on ly example of small dynami‑
cally l inked methods that benefit f r om dynamic in l in ing . Graphics
routines are another good example. In order to achieve device inde‑
pendence, routines for doing things like wr i t ing pixels to the screen
tend to be dynamically linked. They also tend to be executed very
often and almost always call the same code. On top of this, they also
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p u b l i c i n t e r f a c e A
{

}

c l a s s B imp lemen ts A
{

}
i n t f o o ( i n t a ) { r e t u r n a + 1 ; }

c l a s s  c
{

/ / member t h a t i s c u r r e n t l y r e f e r e n c i n g
/ /  a n  i n s t a n c e  o f  B
p r i v a t e A m _ o b j ;

v o i d S e t O b j ( A o b j ) {m_obj = o b j } ;

/ / method c a l l e d many t imes
i n t B a r ( i n t num )
{

}
r e t u r n m _ o b j . f o o ( n u m ) ;

}
Note that a static optimiser cannot prove what code will be called by
m _ o b j . f o o ( n u m ) and s o would notb e able t o inline foo.

Listing 3.1- Code suitable for dynamic inlining.

c l a s s  C
{

/ / member t h a t i s c u r r e n t l y r e f e r e n c i n g
/ /  an  i ns tance  o f  B
p r i v a t e A m_ob j ;

v o i d Se tOb j (A o b j ) { a l e r t _ o p t i m i s e r ; }
/ / o p t i m i s e r needs t o change i n l i n e d code
/ / i f m_obj is s e t to p o i n t to someth ing
/ / which i s n ' t an ins tance o f B

r e t u r n num + 1 ;

7

The dynamic optimiser has produced code that r e l i e sonA always
beingan instanceof B,eventhough it cannot provethat this is always
the case.If this assumption is broken,the codewill c h a n g e .Wemight
also inlinethe calls to B a r , removing yet another layer of overhead.

c l a s s  C

/ / member t h a t i s c u r r e n t l y r e f e r e n c i n g
/ /  a n  i n s t a n c e  o f  B
p r i v a t e A m_ob j ;

{ m o b j = o b j } ;v o i d Se tOb j (A o b j )

i n t B a r ( i n t n u m )
{

i f ( m _ o b j = magic_common_obj).
r e t u r n num + 1 ;

J e l s e { E y
r e t u r n m _ o b j . f o o ( n u m );

}

}

Note thatmagic_common_obj is set by the dynamic optimiser to an
object thatm_obj often pointsto.This codealwayschecks beforecall‑
ing the inlinedcodeands owill always behavec o r r e c t l y .Thus the opti‑
miser does not h a v et or e - o p t i m i s eBar ( ) every timem_obji schanged.

Listing 3.3 - Code af ter timid dynamic inlining.
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tend to be v e r y small. A l l this makes them a good place to apply
dynamic inlining.

Speeding up patterns
Another very commonand very usefulprogrammingpattern that can
be sped upa lot through dynamic optimisation is multicasted notifi‑
cation. This pattern works as follows:

Objects which other objects can depend on holda l ist of objects
that dependon them. When anotherobject needsto dependon the first
object, it calls amethod of the first object, adding itself to this list.
When the first object is changed, it iteratesthrough this l ist notifying
the objects that depend on it that it has changed.

List ing5 gives an example of possible Java interfaces for change
notification multitasking. They are based on the interfaces used by
Microsoft in OLE. Lis t ing6 gives an example of a very commonway
of implementingthe function that multicasts thechange notifications
to dependent objects.

When objects are notified by a notification multicast, they usu‑
a l l y do one of two things, depending on whether they are lazy or
eager. Lazy objectswi l l invalidate their current contents and leave
regeneration unt i l the object is needed. Eager objects wi l l regener‑
ate their contents to be consistent w i th the change in the object they
depend on. Usually large, rarely usedobjects w i l l be lazy,and small,
frequently used objects wi l l be eager. Leaving generation for later
saves generating data that wi l l not be used, and regen‑
era t ing the objectat notification-time saves the
overhead of checking if the object exists when it
is requested.

Let us take asan examplea file browser sim‑
i la r to the windows explorer. One might have an
object representing the selected item in the tree
on the left. Several other objects, such as the tree
display, the contents display, the status display, and any
other related items, would depend on which item was selected. The
object that represented the selected i tem would not know which
other objects depended on it at compile-time. The dependent objects
would register themselves with the object representing the selected
item at runt ime and would update their contents when this object
notified them that i t had changed. This model is very useful as it
does not requireobjects to know what other objects depend on them
at compile-time. This allows other objects to bind to the object they
depend on without requir ing it to be recompiled.

Another usefulexample is graphics output. A program mighthave
a bitmap that it regularly writes pixels to. It could providea notifica‑
t ion system whereby bitmaps that depended on this bitmap were told
whena new pixelwas addedto the mainbitmap sothat they could add
relevantpixels to themselves. In this case, the change notification
methodon the dependent objects would begivena ‘hint’ sayingwhich
pixel hadchanged.

This notification model is very widely used. It is the standard way
for objects to dependon each other in OLEand in many other systems.
It is becoming increasingly common to makeclass hierarchies which
contain only c o n s t methods and notifications. Thus preventing any
object from ever beingallowed to write to any other object directly or
to know when other objects would need to be writ ten to. Instead of
wr i t i ng to other objects, one changes the value of one of one’s sub‑
objects. If other objects need to be changed to reflect this, they wi l l
haveasked for notifications from this sub-object.

The only problem wi th change notification mult icast ing is that
when one uses static compilation it can ca r r y quite a largeoverhead

- _ - ‐ ‑
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c l a s s  A

/ / - - - p r i v a t e member d a t a - - ‑
p r i v a t e t h i n g m _ t h i n g ;

}

Note that very little is actually done in the G e t and S e t methods

L is t ing 4- Common use of Get and S e t methods.

p u b l i c i n t e r f a c e I c h a n g e N o t i f y
{

k e y A d v i s e ( I N o t i f y S i n k a d v i s e m e );
/ / w e w i s h t o b e t o l d when y o u c h a n g e

U n A d v i s e ( k e y w h o );
/ / w e n o l o n g e r w i s h t o know when y o u c h a n g e

}

p u b l i c i n t e r f a c e I N o t i f y S i n k
t

v o i d N o t i f y C h a n g e d ( I C h a n g e N o t i f y w h o , C H i n t h i n t ) ;
/ / T h e o b j e c t r e f e r e n c e d b y ‘who ' h a s c h a n g e d
/ / H i n t i n d i c a t e s w h a t k i n d o f c h a n g e h a s
/ / t a k e n p l a c e

notification. Based on the interfaces used by OLE.

v o i d C h a n g e d ( )
{

a n i t  1 ;

f o r ( i = 0 , ( i < m _ d e p e n d e n t s . l e n g t h ) , i + + )

m_dependents.member ( i ) . N o t i f y C h a n g e d ( t h i s ) ;

Note how all dependent objects are notified from the same line.

L is t ing 6- A typ ica l changenotification routine.

with i t . As objects do not know what other objects need to be

ing 5 - A possib le inter face for objects suppor t ing change

c l a s s d e p e n d e n t A i m p l e m e n t s I N o t i f y S i n k
{

p u b l i c v o i d N o t i f y C h a n g e d ( I C h a n g e N o t i f y w h o )
{

c h a n g a b l e o b j = w h o ;
/ / d y n a m i c c a s t w i t h t y p e c h e c k o v e r h e a d

m _ m y I n t = o b j . G e t I n t ( ) + 1 ;
}

p r i v a t e i n t m _ m y I n t ;

/ / r e s t o f c l a s s o m i t t e d
}

c l a s s d e p e n d e n t B i m p l e m e n t s I N o t i f y S i n k
{

p u b l i c v o i d N o t i f y C h a n g e d ( I C h a n g e N o t i f y w h o )
{

m _ v a l i d = FA L S E ;
}

p r i v a t e b o o l m _ v a l i d ;

/ / v e s t o f c l a s s o m i t t e d
2

c l a s s c h a n g a b l e imp lemen ts I C h a n g e N o t i f y
{

/ / m e t h o d c a l l e d when o b j e c t h a s c h a n g e d
p r i v a t e v o i d C h a n g e d ( )
{

i n t .  i ?

f o r ( i = 0 , ( i < m _ d e p e n d e n t s . l e n g t h ) , i + + )
{

m_dependen ts .member ( i ) . N o t i f y C h a n g e d (this) ;
}

}

p r i v a t e d e p e n d e n t S e t m _ d e p e n d e n t s ;

/ / v e s t o f c l a s s o m i t t e d
}

I f instances o f both d e p e n d e n t A and d e p e n d e n t B have registered
for notifications from an instance of c h a n g a b l e , then every time the
asterisked line is executed, the virtual function called will bedifferent,
causing a mispredicted jump on many processors.

L is t ing 7 . 1 - A possible dependency arrangement.

cation. Even if no objects depend on the change one is making
notified at static compile-time, a static compiler can apply BWG there is the overhead of checking to confirm that no objects
very l i t t le optimisation to change notification routines.
In order to be ready for the needs of future objects it is

depend on the change, the m e m o r y overhead of having to
have code in m e m o r y to do this checking, and the mem‑

considered good style to support notification of changes o r y overhead of s tor ing the l ist .
on as m a n y objects as possible, inc lud ing those that no INE When objects do depend on others, the overhead of
objects cur ren t l y depend on. Consequently, whenever one
changes anything there is l ike ly to be an overhead for not ifi ‑

changing the object that is depended on is much larger. Mul‑
‐ ticasting a change notification involves iteratingthrougha l ist

More information - http://Awww.bitspersecond.co.uk Tel: 01273 727119
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i g h E d i t Proactive

Intelligent Paper
LeadTools 7O C X 16 bit or 32 bit
List & Label forVB
PowerBasic Developer K i t ( P B D K )
Rockwell RSAnimator
Rockwell RSToolpak I / I I £149/185
TX Text VBX/OCX/combo ‐_‐£199/199/299
VBCompress 4.0 £85
VB Language Manager 3.0 £199
V B t r y Btrieve from Classic Software £175
Vision StoryBoard Pro £145
Visual Expert £250

OCTOBER NEWS
dbComplete from Visual Components. We’ve been eagerly wait ing for this excellent package for
months - and now it’s available. In the opin ion ofour techies, dbComplete is one of the most useful
database component libraries - especially for Visual Basic folk - to come out in years. Nine ActiveX
controls are included; the three p r i m a r y ones being: Outline Data Grid Control presents data from
multiple queries in anExplorer-like, outline format; hosts third party data controls. Data Source
Control - and ODBC-based control that manipulates master-detail data. Data Bound Control
Library - s i x data-aware ActiveX components (Combo; Calendar combo; Picture combo; Masked
edi t ; Option group; Check box ) that can be used with either or both the above-mentioned Outline
Data Grid Control and Data Source Control. £375
SoftDev/WebDev 1997. 12-13 November, Olympia 2, London. We'll be there - stand 250 - with
ourpartners for the show WallData (demonstrating A r p e g g i o live!) and Visual Components
(demonstrating dbComplete (see above)). Tickets? Ple call 0181 240 5042
Crystal Reports y 6. Latest v e r s i o n oft h e industry-leading report w r i t e r. New web components
provide advanced Web reporting capabilities. Smart Preview #1: Smart Navigation™allows drill
down and search in run t ime reports. Smart Preview #2: Event & Callback support allows interact ive
user response. Automation Server has over 500 properties, methods, events. Active data driver:
integration within V B , reporting off runt ime data. Many more superb new and existing features.

Abbrevia 1.0 £129
ABC for Delphi Pro VCL £135
ACE Reporter Pro £165
Apiary Dev's Suite for Netware £365
Apiary NetBIOS Custom Control £79
Apiary O C X Expert £189
Apollo 4 Standard/Prof. £129/199
Apollo Source Code K i t £65
Asyne Professional 2.0 £129
BoundsChecker 5 for ) i p h i £325
Component Create £135
DBPower Standard £99
Delphi 3.0 S t a g d a r d / P r o £79/369
Delphi 3,0\Glient/Sebver. £1329
Delphil3.0 Professional Upgrade. £239
Delphi 30 Glient/Server Upgrade. £1089
Direct Access £189
Dr Bob’s Wizards v2 £49
Dynazip 16 bit/32 bit/eombo ‐£175/210/289
Eagle C D K 16/3 £189/209
Essentials Vol 1 VCL library £50

£1175
£69/349

Borland I n t r a B u i l d e r C l i e n t / S g r v e r > £1279
Catalyst Socket’ fools: £190
Dart Power TGR £450
Distinct TCR/TE SDK 1é@or32 bit £375
Distinct Interriet 1 tion £199
Distinct Runtime Eat/Ext.+ Winsock ‐ £49/99
Mabry InternetiPaek/(inc, source) £99/(275)
Net-Install f d , 20/20,Sof t ware £225
Sax WebstemControl16/32 £105/105
SoftSENTRY £499
Wise WebDeploy £129

Borland C++ v 5.0/Dev Suite £225/315
Borland C+ Builder Professional £389
Borland C++ Builder Client/Server £1279
Borland C++ Builder Pro/CS Upg _ £239/1089
BoundsChecker Pro C++ £449
C-Vision from Gimpel £179
CodeBase 6.0 £239
CodeSQL 6.0 5 user/Unlimited £350/2420
Greenleaf Comm++ £205
Greenleaf Datawindows £225
High E £275/375
HiProf from TracePgin t £475
InfoPower++/ withiGourced\ £150/250

eadtools7 WinPr@ 16/32 bit DLL £575/725
M K S Toolki £329
Object Master £195
P o w e r Dev/Pro/Ent £339/679/1369
P o w e r + Dey.uper. R y o m Optima £90

£179
y £330

gray Objective G r i d (16/32 b i t ) £299
Stingray Objective Toolkit (16/32 b i t ) £375
VBtrv for C++ £245
Visual Coverage £475
Watcom C/C++ CD only/docs £240/90

Office 97 Pro (Inel Access) £449
Office 97 Dev. Upgrade from 97 £230
Visual Basic 5 Pro/Enterpri £369/939
Visual Basic 5 Upgrade Pro/Ents ) £185/529
Visual Basic 5 Comp. Upgiade Pro £219
Visual C++ 5 Pro/Ents £365/925
Visual C++ 5 Upgrade Bra/Ents £235):
Visual FoxPro 5 Pro
Visual FoxPr@,5 Upgrade
Visua l  J+
Visual Studio Pro) Enterprise £765/11
Visual Studio Upg Professional £395
Visual Studio Upg Enterprise £775

ImageLib 16 & 32 bit £145
eLib@theEdge £99

Report VCL £89
y Component £89

MAPI Component £89
InfoPower 3.0 VCL/+Source £150/250
Innoview Multilanguage S t d / P r o _ “ @ ) £ 1 2 5 / 7 5 0
King Calendar £75

for Delphi £275
M e m o r y Sleuth £40
MK Query Builder (ifiel, Somrce) ‐ £149(299)
Piparti Reporting Std/Pro, £175/350
Pumpkin Project Manager £69
Orpheus 2.0, £129
Raize Components, V P ) » / . 6 £135
Quick Reports,2 y r i t h source £79
Shoreline DialogPROS £185
Shoreline VisualPROS £115
Titan for Btrieve /+source £225/379
TOLEAutomation Client £39
TRPKCrypto Single User

Borland ( U p g r a d e s a v a i l a b l e )
InterBase 4.0 Workgroup Server
InterBase 4.0 Addi
InterBase 4.0 Additional ten licences
InterBase 4.0 Additional twenty licences
Paradox 32
Paradox 32 bit client/server
Visual dBASE Client/Server
Visual dBASE Compiler

Extended Systems (Up;
Advantage Database Server

CA VOICA Clipper Interface Clie
O D B C Interface C
S D E 2.0 Interface Client
Sixty d a y Server Evaluation Pack
2 User Server Development K i t
5 User Server Deployment K i t
10 User Server Deployment K i t
25 User Server Development Kit
100 User Server Deployment K i t

Microsoft ( U p g r a d e s @ y a i l a b l e

Access 97 ( o r v 2)
SQL Server NE 6 5 i n
SQL Seryer(NT, 65
SQL S é n y e n N T 6 .
SQU Server NT 6.
SQL S e f e r NT 6x Twenty CI
SQL ServerNT 6./Workstat ion

P o w e r s o f t / S y H a s e / W a t e o g
P o w e r D e s i g n e r AppModeler
P o w e r D e s i g n e r AppModéler Desktop
S y b a s e SQL Agiviwhere Single User Svr

base SQL Anywhere4 User
base SQL Anywhere 8 User
base SQL Anywhere 16 User

ybase SQL Anywhere 32 User
Sybase SQL Anywhere Un

Orac le
Personal Oracle 7
WorkGroup Server(5 users)
Developer or Designor 2000
Programmer 2000
Power Objects Standard
Power Objects Client Server

Domino Starter Pack Vs 4
Domino Server Vs 4.5
Desktop Client on @DAicence only
DocWatch
Ful l Client om@D/licence only
SequelNum

QBS Software Limited
11 Barley Mow Passage, London W4 4PH

Ph: +44 181956 8000, Fax: +44 181 956 8010
BBS: +44 181956 8011, Email: orders@qpbss.co.u
Web: http://www.qb: com, L/server info@qpbss.co.u
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Advanced Developers Toolkit £135
PowerDesigner Appmodgler/D’top _ £645/195
Component Pack fcal l
PowerBuilder 5 Desktop/Pro. £195/1190
Enterprise £3195
FUNCky for PowerBuilder £159
PowerFrame App. Fr. Library £305
PowerFrame Navigator Object £99
PowerFrame ObjectiAmalyser £99
PowerFrame TabFolder £99

Argos - Clipper to Delphi migration, £149
Blinker Linker £199
3 £195

£189
£199

i £299
NovLib Network Library £199
Scripton Post§criptl i b r a r y £129

verClip(SPCS\Comms £249
Summer !93 Code Optimiser £159
Telepathy Clipper Comms £169

Codebase 6 with Java Docs £239
InstallShield 5 Java Edition NEW £325
Jamba Professional £99
JBuilder Professional NEW £389
Java Workshop £79
JFactory for Win9S/NT £165
JMoney for Win9S/NT £90
JTools for Win9S/NT £80
IWidgets for Win9SfN £90
Stingray Obje@tive Blend £195
Stingray O b j e c t i v G r i d for Java £265
Symantec Cafe £119
Symantec Visual Café / Pro £159/349

Cryptor
Foxfire Developer's E d i fi g i
FoxFix for DOS and WAN
ReFox Decompiler
xCase for FoxPro & V.FoxPro

Aegis v 3 (1 u s e r ) £199
Arpeggio DTop/Developer £395/515
Arpeggio live! Starter K i t £1175
Barcode Lib.DOS/WIN/95 £389/249/519
C B I Quick 16bit/32 bi £1535/2250
Crystal Reports v 6 Std/Pro NEW £95/249
Crystal Reports v 6 Pro upgradeNEW £149
Crystal Reports 6 Pro 5 user/upgNEW £799/559
Crystal Info £1195
DBest Barcodes for DOS/Windows ‐_£199/345
DataDirect Dev Toolkit 2 £425
DataDirect O D B C Pack £310
DemoQuick Sim. Plus 16/32 bit £375/595
DemoSHIELD 32 bit £315
Doc-To-Help 16or 32bit £295
Documentation Studi £495
ED for Windows v 3.7 £145
ForeHelp v 2 £275
Graphics Server Developets £195
HelpSite Help to HTML £225
Installshield 5 Full/Upgradi@ £625/375
Installshield Express Pro £175
Interactive Brochure! £225
Interactive Gatalog £375
M K S Sougée Integrity, £499
MS SoureeSafel95 (platform) £379
Novlib Network D L L £199
Mult iEdit Pro/Evolve £135/109
PC-Install Win Pro 16/32 bits £295
PC-Install DOS&WIN super combo £375
PVCS Version Manager £420
R & R Report Writer v8 xBASENEW £229
W a l l Data R u m b a £133
SoftICE from £329

oftSENTRY £499
SOS Help! for Win In fo Author £185
Telephony Toolbox TAPUTSAPI ‐-£475/975
Track Record/ + per seat £279/179
xBase++ for OS/2 £350
Wise Installation S y s t e m ver 5.0 £139
SmartPATCH for Wise £129
WebDeploy for Wise £129
Wise Enterprise £429

Please check our ftp site
http://ftp.qbss.com

or BBS 0181 956 8011
for info, demos and evals



In an increasingly wired world, thousands
ofprofitablesmartcard applications are just
waiting to bedeveloped, in awide variety of
fields - banking, security, telecom, education,
healthcare and more.
Toseize this opportunity and create successful
smartcard applications, all you need isASE™ ‑
The Aladdin Smartcard Environment.
ASE is anintegrated, PC-baseddevelopment
environment that gives developers anefficient,
flexibleandsecure tool for making the most of
this exciting new technology.

‘The ASE Developer'sKit includesASEDrive, a versatile
smartcarddrive; MSESoft interfacesandutilities; and
various bypes of ASECards.

01753-622266
http: / /www.aks.com

LADDI
The Professional’s Choice

KINGDOM Aladdin KnowledgeSystems UKLtd.UNITED
Tel: +44 1753-62226, Fax: +44 1753-62262, E-mail: sales@aldn.co.uk
NORTH Aladdin Knowledge Systems
Tek: (800) 223 4277, 212-564 5678, Fax: 212-564 3.
INT'L OFFICE Aladdin Knowledge Systems Ltd.
Tel, +972-3-636 2222, Fax: +972-3-537 5796, E-mail: ase.sales@aks.com

mail as€ sales@us.aks.com

C a l l f o r d e t a i l s o f y o u r l o c a l d i s t r i b u t o r !

[FEATURE S E L F - M O D I F Y I N G C O D E

p r i v a t e v o i d C h a n g e d ( )
{

m a g i c _ d e p e n d e n t A . m _ i n t = m y i n t + 1 ;
m a g i c _ d e p e n d e n t B . m _ v a l i d = FA L S E ;

}

the N o t i f y C h a n g e d ( ) method i n the dependent objects and access restrictions only apply
to the logical code position.

The referencesmag ic_dependen ta andmag ic_dependen tBhave been dynamically cre‑
ated b y the optimiser and reference items from the m _ d e p e n d e n t s o b j e c t .The original loop
has been unrolled.

List ing 7.2- Dynamically optimised version of changable::NotifyChanged().

of pointers to objects and invok ing a vir tual
method on each of them. Wehave the over‑
head of a vir tual method call, and one that
wi l l often involve a mispredictedjump.

Unrol l ing t h e ununrollable
If more than one object is being notified
(as is frequently the case) then eve ry t ime
w e invoke a v i r t u a l method, w e w i l l b e
jump ing to a different place to where we
did last t ime f rom the same instruc‑
t ion . M a n y processors pred ic t

mispredic ted j u m p c a n be v e r y

A dynamic opt imiser can u n r o l l the
notificat ion multicast loop and in l ine the
code f r o m the methods tha t would have
been called. It can also optimise away noti‑
fication functions for objects w i t h no
dependants. In order to maintain correct‑
ness in a l l conditions, it wi l l insert code in
the A d v i s e and U n A d v i s e methods t o
cause the code to be regenerated when the
set of dependants changes. A d y n a m i c

optimiser could optimise L i s t i n g 7.1

major benefits. With dynamic opti‑

S S , _ into L is t ing 7.2.
that any j u m p wi l l always go to NY General ly the l is t of objects
the same place i t went to last needing to be not ified changes
time and so wi l l always mispre- rarely and the notificat ion code
dict the jump. The overhead of a NSB is called frequently, thus allowing‐‑large as it often requires a complete
pipeline flush. As the method be ing called
usual ly does someth ing very simple, such
as set t ing a b i t to say an object i s now
inva l id or generat ing a small object, the
overhead of the mispredicted j u m p w i l l
often be larger that that of the actualwork
being done.

Static loop unrol l ing can relievethisa l i t‑
tle by providing more than one place where
virtual functions are called from. Unless
there are less dependent objects than there
are unrolled stages the benefit wi l l be mini‑
mal,and static unroll ing increasescodebloat
as the static optimiser is unl ikely to know
where unro l l i ng i s sensible. I t w i l l either
unrol l too l i t t le everywhere and get no speed
benefit at a l lwhen there are too many depen‑
dants, or unro l l too much everywhere and
bloat even those objects which do not have
a n y dependent objects.

As a result of the aforementioned over‑
head,change notificationmulticastingis not
usedasmuchas it shouldbeandsystems that
make intensive use of it are often criticised
as being slow. Fortunately, dynamic optimi‑
sation can remove the overhead.

22

misation, p r o g r a m s u s i n g notifica‑
t ion for changing programs can be made to
r u nas fast asobjects which allow objects to
call m u t o r functions on each other.

Dynamic unrol l ing of notification loops
can make code feasible that would otherwise
be unreasonably slow. Without dynamic
opt imisa t ion , the graphics not ificat ion
example given earlier would be far too slow
to beof any practical use,despite i ts beinga
logical ly good model. Dynamicoptimisation
could make this graphics example as fast as
w r i t i n g the pixels to the bitmaps direct ly
and allows many other good programming
patterns to be used.

Next month: opt imisat ion of dynamic
bind ing. This series w i l l be concluded by
the dynamic optimisation of an interpreter
into a compiler. a

RobertEnnals is researchingdynamic
optimisation. Hecan bereached by email via
theforwarding address ennals@iname.com
which shouldfollow h imaround when his
realemail addresschanges. He can also be
reached bypost at 19Belgrade Road,
Hampton,Middx, TW12 2AZ.
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’ OCCHaveAllThe Answers
ForeHelp 2.1/2.96

Award Winning WYSIWYG
HelpAuthoring Tool.

Grapher, Reporter and
Navigator tools help manage

andorganize projects.

HelpAuthoringTools FromThe Experts
HelpMagicianPro

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

-_ mouse, follow the on screen
riers, mad _ prompts and fill in the blanks

H with text and graphics.

Oxford Computer Consultants
ina Barclays Venture Centre

Se Sir William Lyons Road
( ) ) | j v ) Q Coventry, CV4 7EZ

Tel: 01865 793 077 M e e Masons SS 2 a ~ Tel: 01203 690 931
Fax: 01865 793 124 ONSULTANTS Fax: 01203 411 727
www.oxfordcc.co.uk E-mail: sales@oxfordcc.co.uksales: 01865 793077

Oxford Computer Consultants
Littlegate House

St Ebbes
Oxford, OX1 IPS



How close would you like to get
to Microsoft technologies?

With QA Training, you can get even closer.
QATraining remains the leading edge Microsoft
technical training provider. Our close
relationshipwith Microsoft means that wereally
do understand their technology best and are in
aprime position todeliver the skills you need.
We've been training companies of all sizes on

recognised throughout the industry. In fact,
most impressive ofall, our instructors work
alongside Microsoft's to help deliver training
courses to Microsoft themselves.
QAoffers an amazing range of over 65

Microsoft courses, covering products from

competitors make sure you use QAfor your
Microsoft training.
You don't even have to take our word that we

are the premier training supplier. Computing
has voted QA‘Best Training Company’ in
their ‘Awards for Excellence’ every year since its

Microsoft products sinceWindows was
first released and the superior knowledge
and experience of our instructors iswell

Windows NTand the rest of the Back-Office
Suite to Visual Basic, plus all the very latest
releases. So if you want to stay ahead of your

inception.
If you are searching for the best training in

Microsoft technologies, get in touch with QA.

LL US NOW ON 01285 655888 OR RETURN THE COUPON

Please send meQA’s complete course catalogue for July - December 1997.

Name: Mr/Mrs/Ms/Miss
Company Address

Company Name

Postcode

Tel Fax

QATraining Limited, Cecily Hill Castle, Cirencester, Gloucestershire GL7 2EF Facsimile: 01285 640181 http://www.qatraining.com
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Taking on Goliath
f all the k inds of software, a developer c a n be called upon to w r i t e ,
device drivers are generally regarded as the worst. Since drivers

often r u n at a highCPU privilege level,they are able to crash even the
most stable systems with ease. In some cases device drivers need to
be written in assembler rather than a higher level language, with all
the development baggage that entails. In any case, wr i t ing a driver is
a serious business.

The first question to ask when faced with the task of w r i t i n g an
NT device driver has to be whether a new driver is actually needed.
There may be other tools or techniques which achieve the same end
with less effort. For instance, generic device drivers available can be
customised with a script. Ta lk ing to a proprietary dongle or graphics
card wil l usually needa device driver. Before we can really tackle the
issue of device driver development, we should look at an overview of
Windows NT’s internal architecture.
e A device driver is a trusted par t of the NT kernel.
e In between the kernel and user programs is the Win32 subsystem

which implements the Win32 API and manages the screen, etc.
e A Virtual DOS subsystem allows 16-bit DOS programs to run and

a Windows on Windows subsystem handles a l l 16-bit Windows
applications.

e Drivers are controlled by the I / O Manager and talk to the elec‑
tronics using NT’s Hardware Abstraction Layer (HAL) .

e Device drivers are therefore not Win32 programs so the Win32 API
and standard Croutinessuchasp r i n t£ () must not beused. Instead,
drivers can call various NT kernel routine types as described in
Table 1.Note that not all kernel routines have these prefixes.

See the box Understanding hardware overleaf for a more detailed
explanation of the basic issues involved in driver design.

DDK kernel support
Bothnon-paged and paged m e m o r y can beallocated in various guises,
dependingon how crucial it is that it’s available.There are in fact only
minor differences between NT 3.51and NT 4.0 device drivers specifi‑
cations; N T 4.0 provides just a few extra data s t r u c t u r e s , API routines
and call options.

Simple drivers wi l l talk straight to the hardware. However more
sophisticateddrivers fit into a hierarchy. Forexample, the p a r p o r t low‑
level driver exists simply to arbitrate between access requests for the
parallel ports. The p a r a l l e l pr inter class driver sits on top; it uses
p a r p o r t to get exclusive use of parallel port but then talks to the hard‑
ware directly. If your driver talks to the parallel por t then it should use
the same technique. The documentation recommends that the parallel
port is just grabbed for each readand write. However, this does not seem
appropriate for some applications, soyou might want to allocate a por t
whena device is opened and release it when the handle is closed.

Other I /Oareas are arranged in layers. NT’s generic SCSI p o r t dri‑
ver does its job us ing SCSI mini-port drivers. Soto write a dr iver for
a new SCSI card, just the documented interface defined for a mini‑
por t driver is needed. A similar approach applies to video card dri‑
vers. File system drivers, however, seem to be undocumented.

Filter drivers can sit unseen above a dr iver, intercepting al l I / O
requests. A filter driver could, for example, transparently add com‑
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NT device drivers a re

small . NT i tsel f is huge.

Yet, a badly-writ ten

device driver c a n br ing

the OS crashing to i ts

knees. With an eye to

avoiding the

Blue Screen

of Death,

Chris Cant

shows us

how to do it r ight first t ime.

Executive Support
HardwareAbstraction Layer
1/O Manager
Kernel
Memory Manager
Object Manager
Process Structure
Runtime Library
Security Reference Monitor
Other Routines

Table 1-Common driver cal l types.

Win32 Call
C r e a t e F i l e ( )

C l o s e H a n d l e ( )

C l o s e H a n d l e ( )

R e a d F i l e ( )

W r i t e F i l e ( )

Function
IRP_MJ_CREATE Request for a handle

Cancel any pending IRPs
Close the handle
Read data from device

IRP_MJ_CLEANUP

IRP_MJ_CLOSE

IRP_MJ_READ
IRP_MJ_WRITE

IRP_MJ_DEVICE_CONTROL
Control operation

IRP_MJ_INTERNAL_DEVICE_CONTROL
Control operation from other drivers

Write data to device

D e v i c e l I o C o n t r o l  ( )

Table 2-Some common IRP types.
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su i t e o f d e ve l o pe r d i a gno s t i c p r o d u c t s , n o o n e w i l l k n o w t h e y e x i s t e d i n y o u r
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pression or encryption to a file systemor device handler
without altering the underlyingdriver design.

To W i n 3 2 , a driver appears as one or more fi l e
devices. So an appl icat ion can open a device file, read
and write to i t , and then close the handle. A driver can
also handle D e v i c e I o C o n t r o l ( ) requests t o d o any sort
of I/O. Microsoft’s NT drivers have various I / O control
requests defined. A D o n g L p t driver for a dongle on the
parallel p o r t might provide devices \ \ . \ D o n g L p t 1 for
the first parallel port, \ \ . \DongLp t2 for the second,etc.

\ \ . \ D o n g L p t 1 i sjust a Win32 symbolic l ink t o the realhidden N T ker‑
nel device name \ D e v i c e \ D o n g L p t 0 . Note that kernel device num ‑
bers are zero-basedby convention. (Seethe panel ‘DOSdevicesupport’
for informationon supportingDOSand Win16 applications wi th your
NT drivers.)

Be prepared
A r m yourself w i th a suitable compiler such as Visual C++ and get a
Microsoft Developer Network Level 2 ( o r above) subscription. Install
both the Platform SDK and NT DDK. The DDK examples are part icu‑
larly usefulasthey are the source code of many of Microsoft'sactual NT
device drivers. They show how realdevice drivers are put togetherand
can yield some undocumented features. For example, there is docu‑
mentationfor the p a r p o r t driver interface.Howeveronly by lookingat
itssourcecodewillyoufind anextra internaldevice I /Ocontrolrequest.

Brace yourself for a development style that went out wi th the ark:
the command line. You may also needseveral NT machines available
for deep debugging.

M o s t people w i l l j u s t w r i t e the i r dr iver in p l a i n C and use
Microsoft’s command line u t i l i t y b u i l d . Free ( re ta i l ) and checked
(debug)versions of drivers can bebuilt. The r e b a s e u t i l i t y w i l l s t r ip
out a l l remain ing symbols froma final release re ta i l version. A
Microsoft technical note says that you can wri te in C++ and debug
from the Visual C++ IDE. I have not tested this approach.

There is a lot to learn before start ing coding. Drivers need to be
wel l designed from the start. Remember that data areas can be
accessed by several different parts of your driver, which may be run‑
n i n g a t more o r less the same time ( o r even a t the same t ime i f i n a
multi-processor machine). SeveralWin32 programs could slew o f f lots
of overlapped I / O requests. Sothink re-entrant and avoid global vari‑
ables. And remember that a l l strings must beUnicode.

A driver design might not take the expected course. The NT par‑
allelport pr inter driver does notuse interrupts, for example. The par‑
allel p o r t interrupts often conflict w i t h other devices, so i t uses a
system thread to poll the printer.

Before getting started, it is worthwhile tun ing y o u r NT start-up.
Cut out any th ing that is unnecessary as your computer w i l l probably
need qui te a lo t of reboots. It is easy to get device names left behind
whena test driver unloads. There are qui te a few alterations needed
in the registry; some changes are only recognised at boot time. How‑
ever, once past the i n i t i a l stages, new versions of a driver can be
installedus ing the Control PanelDrivers window. Hopefully you w i l l
not see NT’s bugcheck Blue Screen of Death too often.

Do notbeafraid to copy techniques from existing code: that’s what
all the DDK source is there for.

Dr iver structure
A n N T driver has one standardentry point, D r i v e r E n t r y ( ) . This dis‑
covers any hardware, creates any devices and loads upa table of other
entry points. Apart from the D r i v e r U n l o a d ( ) routine, all the other
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Hees hawthe hardware works. If talkingto anothe device
end ofa link,try to get itssource codeaswell. If1theyhavenot
yet, get your hardwareengineers to finalisetheirspeck: 65.

Standard parallel and serial ports have awell-definedin
However, some devices at the other endof the wire may not.T!
several flavoursof parallel port configurablein.theBIOS set up,
exampleunidiirectionalorbidirectional. |Unidirectionalparallelports a
bemadereadablebyreadingdata4bitsatatimeviathestatus

1/0devices may beon the motherboardoronone
ofb u s .Adeviceamey!need te beservicedprtenete

ning attof paper, not a fumed |on,causingframing erro
errors,overrunning their buffers,etc.

Plug and Playallows hardwaredevices tobe!configured.
cally bythe.operatingsystem. Plugandue isnotapai

main calls wi l l be the result of I / O Request Packets (IRPs), discussed
below. Various callback routines canbeset up;aswell asinterrupthan‑
dlers, there are deferred procedure calls, and completion and cancel
routines.A usefulconvention is for a l ladriver’s routinesto haveacom‑
mon name prefix, e g D o n g D i s p a t c h O p e n ( ) , D o n g D i s p a t c h w r i t e ( ) .

For each routine, note carefully which interrupt level it r u n s at.
A l l the IRP dispatch routines r u nat PASSTVE_LEVEL while interrupt
routines r u n at one of the processor-specific DIRQLS. In between,
deferred procedure calls r u n at DISPATCH_LEVEL.

There aredifferent things you canand cannot doateach interrupt
level. I f runn ing at DISPATCH_LEVEL or higher, y o u must not touch
paged memory.And note that these routines are usual ly not r u n n i n g
in the context o f a user’s thread. In te r rup t routines need to r u n very
quickly and so usually ask a deferred procedure call to do a n y post‑
transfer processing.

There is a data structure for each device, however most working
variables w i l l be in the associated deviceextension defined by the dri‑
ver. Besides IRPs and devices, there are many kerneldata structures.
Lowdown, there is UNICODE_STRINGand LARGE_INTEGER. Controller,
adapter (DMA) and in ter rup t objects can on ly be used by one device
at a time. Zone buffers, look-aside lists and linked lists are different
ways of organising memory.

Use sp in locks to guard access to data areas. The Cancel spin lock
is used to protect access to the cancel fields of an IRP. It is a useful
cheat to use this Cancel sp in lock to guard data areas in all the dis‑
patch points. A minor po in t to note is that the status values returned
to the I / OManagerarenot identicalto the values Win32 programmers
see, ie a non-obvious mapping occurs.

Common IRPs
As described above, a separate handler is required for each IRP. Not al l
IRPfunction codes needbe implemented,but create, cleanup, close and
reador write area usefulminimum(seeTable 2for a listof the common
IRPs).An IRPhasa headerarea followedby severalstack locations.Each
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stack location holds a function code and various parame‑
ters,egfor theread,write anddevice I / Ocontrol functions.

When the first driver processes an IRP, there wil l be
only one stack location. If it passes the IRP to a lower
level driver to process, then the next stack location is
allocated. Note that the new stack location can have a
different function code. As an example, a transport net‑
work layer dr iver cou ld accept data transfers of a n y
length. The lower level driver m i g h t have amaximum
transfer size, sothe transport driver wi l l keep call ing the

lower level driver un t i l a l l the data is sent.
Alternatively, a higher level driver can allocate whole new IRPs.

The transport driver could therefore allocate a l l the necessary IRPs
and send them al l o f f to the lower level driver at once. Obviously, it
would needto check carefully that a l l the IRPs completed successfully.

With buffered I/O, the I / O manager copies any user write data into
non-paged memory automatically (and vice-versa). With direct I /O, the
1/O manager locks the user buffer into physical memory for the dura‑
tion. Direct I/O is slightlymore complicatedto usebuthas lessoverhead.

Insta l lat ion
The driver executable should be p u t in the appropriate Dr ivers
directory, e g \ W I N N T \ S y s t e m 3 2 \ D r i v e r s \ D o n g L p t . s y s . Various
entries are needed in the regis t ry to make NT realise a dr iver is
there. Use REGEDTS32 insteadof RegEditas it can handle a l l the nec‑
essary registry types.

DongLpt’smaindriver registry key is HKEY_LOCAL_MACHINE\SYS‑
T E M \ C u r r e n t C o n t r o l S e t \ S e r v i c e s \ D o n g L p t . I n here are several
standard values, eg if S t a r t has a value of 2 then the driver is loaded
automatically on re-boot. A driver’s G r o u p and which groups and dri‑
vers must be loaded before it does can be specified. A driver may well
have a P a r a m e t e r ssub-key. This could have a n E r r o r L o g L e v e l value
which indicates the level of event logmessages required.

For the final cut, you canwrite a script file or write an installation
program by hand.The Win32 Service Control Manager functions can
beused to install, s tar t and stop drivers, soa reboot w i l l usually not
be necessary.

I t is best to wri te a driver in stages, checking that each p a r t works
beforemovingonto the next. First,get it to loadandunload.Thenfind
the hardware, allocate it on load and release it on unload. Make the
devices and symbolic l inks on load and release them on unload.

Now start handl ing IRPs. In i t ia l l y just dispatch these to be r u n
straight away in your Start I / O routine. Then they could be p u t i n a
driver’s own internal queue for processing later. Now catch inter‑
rupts. Time-outs can be caught w i th the basic one second I / O timer
or custom timers can beset for any time interval. In NT 4.0, these can
fire repeatedly, while earlier versions were one-shot.

Microsoft recommends not ty ing up the processor for more than
50microseconds at a time. For lengthier interactions, consider using
a designbasedon systemthreads. Event,mutex, semaphore andtimer
objects m a y be used to coordinate thread activities. Ensure that the
thread is told to exit when it is not needed, as the kernelw i l l not stop
it if you forget.

Fordebugging, I found that w r i t i n g messages to NT’s event logwas
the easiest way to find out what the driver was up to, a bit l ike putt ing
p r i n t£statements in. Write the event loggingwi th the first bitof code.
Messages for the event logare stored in an .mc file and compiled into
a resource us ingthe mcutil i ty. Source code leveldebugging is possible
between two NT machines.The development machine runs retail NT
and the w i n d b g uti l i ty. Debug info is passed alonga serial l ine to the

28

DOS devicesupport
An NT device driver can beaccessed from legacy DOS orWin16 pro‑
grams, provided certain rules are followed.

Only standard DOSdevice names can be used,eg LPT1,COM1, etc.
Note that LPT1, etc. is output only, while COM1, etc. is bidirectional.

A symbolic link must be set up from a DOS device name to an NT
kernel device name. NT's own parallel and serial drivers will try to allo‑
cate any appropriate device names. One simple approach is to make
comg link to the desired driver.This corresponding device could talk
to the parallel port.

If you really need yourD o n g L p t driver to allocate L P T 1for exam‑
ple, then you need to stop NT allocating it. In fact, what you need to
do is allocate LPT1 before NT does, bysett ing upthe driver group load
order correctly.

The NT parallel port arbitrator p a r p o r t driver is in the group P a r ‑

a l l e l Arb i t ra tor.The parallel class driver p a r a l l e l i s one of
several drivers i n group E x t e n d e d B a s e .I f D o n g L p t loads after p a r ‑
p o r t and P a r a l l e l A r b i t r a t o r but before E x t e n d e d B a s e then
i t can reserve the name LPT1 before p a r a l l e l does. Note that this
technique implies that the driver must start at boot time and so will
reserveLPT1for the entire NT session. In contrast, makinga link from
com9 allows a d r i v e rto be started only when needed.

So far | have not found out how to allocate AUX before NT does.

other computer r u n n i n g the NT checked kernel bui ldand the test dri‑
ver. Have a proper network connection available for transferring files.

Non-paged m e m o r y i s a precious resource. The a l l o c _ t e x t
pragma can be used to mark appropriate routines as pageable, and
initialisation routinesasdiscardable. The DDK hasa test suite to
check drivers in stressful situations. Once you're happy wi th its per‑
formance, a driver can besubmitted to Microsoft’s compatibil ity labs
for certification testing.

Example - t h e DongLpt driver
As an example I have written some initialisation code for aD o n g L p t

driver which talks to a dongle on the parallel port. This code is avail‑
able on EXE OnLine or directly by ftp at ftp.exe.co.uk/pub/exestuff/
9710_NTariver.After init ial ising itsevent log, D r i v e r E n t r y () sets the
other entry points for the driver. For each of the parallel ports that NT
has found, D o n g C r e a t e D e v i c e ( ) first creates a n N T kernel device.
This driver uses buffered I /O.Then the device extension is initialised.

D o n g C r e a t e D e v i c e ( ) then l inks t o the correspondingN T p a r p o r t
device to retrieve information about the port . Finally, the appropriate
Win32 symbolic l inkname i s created. D o n g G e t P o r tI n f o F r o m P o r t D e ‑
v i c e ( ) builds a new InternalDevice I / O Control IRP for p a r p o r t to
retrieve the port information.Theroutine uses a notification event to
wait for p a r p o r t to complete processing of the IRP.Various hardware
details are stored o n re tu rn , then p a r p o r t ’ s rout ine T r y A l l o ‑
c a t e P o r t ( ) i s called directly b y D o n g L p t when i t wants t o d o some
I/O. F r e e P o r t () makes the por t available again.

As int imidat ing a task as i t might seem on firs t inspection, once
you haveprepared the ground and learned the necessary techniques,
wr i t ing NT device drivers is a relatively straightforwardprocess. Cer‑
ta inly a useful skil l to have in your repertoire. r

Chris Cant runsPHDComputer Consultants Ltd. You can reach him
at chris@phdcc.com, or go to his Web site at http://www.phdcc.com/.
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LaTeX is a system for

TECHNIQUES |

typesetting asa
programming
language

t t i n g documents that replacesthe notion of

What-You-See-Is-What-You-Get wi th standard ideas from conventional programming

languages. Mark Harman demonstrates the power of this inheritance.

nyone who has used a What-You-See-Is-What-You-Get (WYSI‑
WYG) editor, wordprocessor or DTP package w i l l have probably

had two frustrations:
WYSIWYG always seems to bea lie -What you see is rather simi‑

l a r to what you get, or what you see is almost always what you get, or
what you see would be what you got had your pr inter had the r igh t
fonts, but what you see is seldom exactly what you get.

WYSIWYG is restrictive ‐Suppose y o u can’t get to see what you
want? What you see is what you get has the additional,and tacit impli‑
cation that what you cannot manage to see you also cannot get. How
often haveyou wanted something to look slightly different (o r perhaps
very different) but y o u r editor w i l l not allow it?

LaTeX(pronouncedLateck) is a typesetting systemwhich does not
follow the WYSIWYG approach. Instead, it is inspired by program‑
m i n g languages. It inherits all the advantages of programming lan‑
guages and some of the i r disadvantages. Instead of composing a
document ‘at the screen’ ( the WYSIWYG approach), a LaTeX docu‑
ment is aprogramwhich tells the LaTeX system how to create the doc‑
ument.The program is compiled using a LaTeX compiler to produce
a document which can beprinted or viewed.

This may sounda l i t t le odd to someone famil iar with the WYSI‑
WYG approach, butanyone who enjoys (o r appreciates) the power and
flexibi l i ty of a high-level programming language, w i l l soon find that
LaTeX is simply a better way of designing documents.

In this article, I w i l l explain a little of the LaTeX language,enough
to allow you to download a free LaTeX system and to write some nor‑
mal documents. There w i l l not be time to cover a l l of the features of
LaTeX (this would take a whole book), but I hope to leave you wi th a
st rong feeling for ways in which w r i t i n g a document could, us ing
LaTeX, bea similar activity to wr i t i ng a program.

A simple LaTeX source file
Figure 1 contains a simple LaTeX source file. The first l ine is a pre‑
defined LaTeX command. A l l commands start w i th a backslashchar‑
acter. The command in the first l ine establishes the globalproperties
of the document to betypeset. The document style ‘article’ is the style
used for a short article. Other styles include book, report, thesis and
so on. Each document style changes global parameters which
describe the layout of y o u r document. For example, in the book envi‑
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ronment, r u n n i n g headers are produced g iv ing the chapter tit le and
author on alternate pages.

L i ke a l l good programming languages, a l l th is is, o f course,
entirely configurable. However, l i ke most programming languages,
the moreflexibi l i ty you want, the more you w i l l find you need to know
of the underlyingprogramminglanguage. Fortunately the default set‑
tings for a l l of the LaTeX environments give very pleasing results, so
it is possible to get a longway without havingto know too muchof the
under ly ing language. What you get is likely to be what you want, and
if it is not, then at least you w i l l be able to change it .

The text of the document itself is contained with in the commands
\ b e g i n { d o c u m e n t } \ e n d { d o c u m e n t } , \ b e g i n { } and \ e n d { }

h e l l o w o r l d
\ e n d { d o c u m e n t }

Figure 1- A Simp le LaTeX document.

\ d o c u m e n t s t y l e { a r t i c l e }
\ b e g i n { d o c u m e n t }
\ s e c t i o n { I n t r o d u c t i o n }
T h i s is a f a i r l y s h o r t document a n d t h i s is i t s
i n t r o d u c t i o n .

\ s e c t i o n { R a t i o n a l e }
The document is so s h o r t b e c a u s e i t is s i m p l y an
e x a m p l e .

Figure 2 - Sections.

\ d o c u m e n t s t y l e { a r t i c l e }
\ b e g i n { d o c u m e n t }
\ s e c t i o n { I n t r o d u c t i o n }
\ l a b e l { i n t r o }
T h i s is a f a i r l y s h o r t document a n d t h i s is i t s
i n t r o d u c t i o n .

Figure 3- Symbolic references.
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are commands which open and close an environment. A l l documents
(and fragments of documents are typeset within an environment. We
can also nest environments, aswe shall see later.

Space characters areunimportant to LaTeX; one space is a goodas
one hundred. New lines can also be inserted anywhere,
but two or more new lines are used to denote the po in t
at which one paragraph finishes and another starts.
When you pr in t out the final document, LaTeX wi l l left
and r igh tjust i fy the text ( insert inghyphens,where pure
justification would lead to unattractive output).

A large document usually consists of a number of sec‑
tions, which m a y contain subsections. A new section is
introduced into LaTeX us ingthe \ s e c t i o n command, and
a new subsection w i t h the \subsection command. The
LaTeX source code in Figure 2 describes a document with
two sections, the titles of which w i l l be ‘Introduction’ and
‘Rationale’. Notice that, in the source code we do not need to give the
sections a section number. LaTeX w i l l do this for us when it compiles
the document. Thus, ‘Introduction’ w i l l be section number 1 and
‘Rationale’ w i l l besection number 2. If we were to swap the order in
which the two sections occur (by cutt ingandpastingthe source code),
then ‘Rationale’ w i l l become section 1,while ‘Introduction’ w i l l
become section 2 ‐ automatically.

An important question n o w arises: How wouldI cross-reference
from one section to another? For example, supposeI want to refer to
the section ‘introduction’ in the section ‘rationale’. The way that this
is achieved illustratesthefirst advantagewegain fromthe LaTeX way
of doing things.

Symbol ic references
Because a LaTeX source file i s ap r o g r a m , y o u can use symbol ic
names to refer to parts of the document. This makes cross-referenc‑
i n g a pleasure, as the cross-reference is a logical entity, referr ing to
some namedpar t of the document. If this namedpar tof the document
should be moved, then all we have to do is recompile.

To introduce a symbolic reference, we use the \ l a b e l { } com‑
mand, and to refer to it we use the \ r e f {} command. Figure8 illus‑
trates this. \ l a b e l { i n t r o } introduces a symbol ic name, label,
whose value depends upon the context in which the \ l a b e l com‑
mandappears. In this case, since the \ labe1l command is used in the
firs t section of the document, the value assignedto ‘ intro’ w i l l be 1.
The \ r e f { } command simply produces the value of the label. Now
if I move the introduction to a n e w position, for instance, after the
‘Rationale’ section, the value of intro w i l l change to 2,and the cross
reference in ‘Rationale’ wi l l thus point to the new locationof the sec‑
t ion ‘Introduction’.

This style of w r i t i ng forces us to think of the document at a log‑
ical level rather thanat the physical level. It would befoolish to write
‘as w e saw earlier i n section \ r e f { i n t r o } ’ for example, because w e
may move the label ‘ intro’ to a po in t after the reference. Instead of
t h i n k i n g o f o u r document as a monol i th o f text occur r ing in a par‑
ticular order, we think of it at a higher levelof abstraction, as a col‑
lection of sections which we are free to move around. We can even
reuse sections f rom one document in another, and prov id ing o u r
symbolic names are unique,wewi l l find that a l l the cross references
work out correctly.

Some more environments
LaTeX has lots of useful predefined environments. Suppose we want
to producea sequence of points using bullets. We can do this wi th the
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‘itemize’ environment, the source code in Figure4wi l l produce a doc‑
umentwhich lists the three principalstates of matter,oneper l ineand
eachpreceded by a bulletpointmark. In many respects the LaTeX way

of designing a document is s imi lar to the HTML way of doing
things. For example, the itemize environment is rather l ike the
unsorted list environment in HTML.

Sometimes we want to p u t items intoa sorted, numberedlist.
This is achieved w i th the enumerate environment. Figure 5,
shows a nested sequence of enumerated items, describing the
four eras of geological time and the per iods w i t h i n them.
LaTeX uses different numberingsystems for eachlevelof nest‑
i ng (Arabic numerals for levelone, alphabetic characters for
level two, r o m a n numerals fo r level three). This, as w i th
everything else, can be changed if we sowish.

To emphasisea por t ion of text, it is enclosed in the ‘em’
(emphasise) environment, so we simply wr i te ‘ \begin{em} help!
\end{em} she cried.’ to emphasise the word ‘help’ (and the exclama‑
t ion mark which follows i t ) .

Procedures
In a conventional programming language, the abi l i ty to define pro‑
cedures gives the programmer considerable flexibil i ty. In LaTeXtoo,
we can define procedures for lay ing out text. The simplest fo rm of
procedure is a parameterless one. It allows us to name some po r t i on
of source code and then cal l it up. Suppose I am wr i t i ng a document
in which I want to refer to an i temof fru i t , but I haven’t yet decided
whether it is to bean apple, orange or pear. I could introduce a pro‑
cedure called ‘ f rui t ’ , and p u t an arb i t ra ry f r u i t name in its body.
When I’ve final ly decided which f r u i t I want to refer to, then I wi l l
only have to change the body of the procedure; a l l the points at which
the procedure is called w i l l then automatically take account of the
change to its body.

\ i t e m Gas
\ e n d { i t e m i z e }

Figure 4 - T h e Itemize environment.

\ b e g i n { e n u m e r a t e }
\ i t e m Cenozoic

\ b e g i n { e n u m e r a t e }
\ i t e m Q u a t e r n a r y
\ i t e m T e r t i a r y
\ e n d { e n u m e r a t e }

\ i t e m Mesozoic
\ b e g i n { e n u m e r a t e }
\ i t e m C r e t a c e o u s
\ i t e m Jurass ic
\ i tem Tr iass ic
\ e n d { e n u m e r a t e }

\ i t e m P a l e o z o i c
\ b e g i n { e n u m e r a t e }
\ i t e m Permian
\ i t e m Carboni ferous
\ i tem Devon ian
\ i t e m S i l u r i a n
\ i tem Ordovic ian
\ i t e m Cambr ian
\ e n d { e n u m e r a t e }

\ i t e m Precambrian
\ e n d { e n u m e r a t e }

Figure 5 - T h e enumerate environment.
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recognition, i m a g e clean-up, image
enhancemen t , forms recognition and mo r e i n

the blink of an e y e

StorageControls lets y o u integrate sophisticated
optical jukebox managemen t in to y o u r

KOFAX
THE COMPONENT
ImaGInc CoMPANY.

Both of these low-cost developer toolkits provide

Wemake it easy

Integrating document imaging technology into any Windows application does
not have to be difficult. In fact with ImageControls v2.0 and StorageControls

v1.0 from Kofax it can be as simple as 1,2,3.

Distributed in UKby:
Headway Technology Group
Headway House, Crosby Way,
Farnham, Surrey, GU9 7XG, UK
Tel: + (44) (0) 1252 717071
Fax: + (44) (0) 1252 741223
http://www. headway.co.uk

application to make access and retrieval of large
i m a g e files l ightening fast on both Windows NT
and Novell NetWare networks.

Once y o u ' v e developed y o u r application, we've
g o t the Kofax Adrenaline line-up of software and
hardware accelerators and Ascent Storage r u n

t i m e s t o help y o u get the mos t o u t o f y o u r

s c a n n e r s , p r in ters and jukeboxes.

Which is wh y Headway Technology and Kofax
Image Products lead the w a y in bringing the best
visual p r o g r amm i n g tools for document imaging
to developers throughout the Uni ted Kingdom
Give u s a call t o d a y and we'l l show y o u how e a s y

adding production imaging in to y o u r Windows
applications c a n rea l l y be



In LaTeX,a procedure is called acommand, and a newone is cre‑
atedwith the command \newcommand. Commands are often called
macros because LaTeX expands calls to these when it meets them
in the body of the document. Figure6 illustrates the use of a sim‑
ple parameterless macro. When compiled, the LaTeX source
in this figure produces the text ‘Thefirst apple to appear w i l l
bethe first apple I shall eat.’

To be entirely fair, this could be achieved, perhaps more
simply, w i th aWYSIWYG wordprocessor, s imply by per‑
fo rming a search and replace. (O f course, this would not
have worked had the sentence been ‘the first \ f r u i t to
appear is the apple of my eye’!) This is, however, only a
simple example of what we can do with LaTeXmacros.
They really come into their ownwhen we provide them
with parameters.

Parameters
Suppose I am wr i t i nga document about array handling. Imight want
to describe an algorithm for finding the largest element of an array.
To make the document more generic and to save retyping large sec‑
tions of i t , Icould produce two versions, each specific to a particular
programming language, for example, Basic andC.Usingcommands,
I canavoidusingtheparticular syntax of arrays,or at least I cancap‑
ture the syntactic differences in a single command,making it far eas‑
ier to adapt my document to different programming languages.

Figure7illustrates this. In the commanddefinition for \ l o o k u p ,
the [ 2 ] tells the LaTeXcompiler that the command takes two para‑
meters, the first is referred to as #1and the secondas #2. In a call to
acommand, the parameters are suppliedoneafter theother in curly
brackets. S o the call \ l o o k u p { S ) { 2 } , wi l l produce the text ‘S(2)’.
This is the Basic version of the \ l o o k u p command. If we replace it
with theversion in Figure8, then weobtain the samedocument, but
wi th a r ray references in square brackets. This is the C version of
the document. Notice that the difference between the two LaTeX
source documents is precisely two characters, namely, the two char‑
acters which make up the difference between ar ray referencing in
Basic and C.

As with programming language procedures, it is possible to call
oneprocedurefrom thebody of another and to usethe result of a pro‑
cedurecallastheactual parameter to another. So, for example,wecan
write \ l o o k u p { A } { \ l o o k u p { B } { 1 } } which produceseither the text
‘A(B(1))’ or ‘A[B[1]]’ depending uponwhether we are using the Basic
or the Cversion of the \ l o o k u p command.

Variables
LaTeXhas itsown variables, on which wecan performsimple arith‑
metic (mo re advanced forms of arithmetic are possible, but addi‑
t ion is usually a l l that is required for typesetting). I w i l l look at two
simple examples of the way in which we might use variables, both
of which wi l l be famil iar to programmers; the counter variable and
the flag variable.

Suppose we want to include a sequence of numbered points in a
document. Wecan use a counter variable to number each point, and
write a few simplecommands to control the numbering. Figure9 illus‑
trates this. The counter i s declaredusingthe command \ n ew c o u n t e r .
I t i s set t o a specific value usingthe command \ s e t c o u n t e r . Thecom‑
mand \ p o i n t is usedtoprintout thecurrent pointnumberandto step
the counter (to addone t o i ts value). The command \ t h e <name> , for
some counter <name>, causes the value of the variable to beprinted.
This command can be usedwith any variable, not just those that the
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user has introduced, sofor example \ t h e s e c t i o n prints out the cur‑
rentvalue of the section variable. In Figure9weusethe \ p o i n t com‑
mand to pr intout three points. A nicefeature of this approach is that
we can vary the order in which the points occur and the numbering
will change accordingly.

Now let’s see how we can use variables as flags to
choose what text is produced in a document. As we shall
see, the combinationof flags andmacrosallows us to write
very generic documents, which can be instantiated simply
by choosinga suitable value for the flag. Consider again the
problem of w r i t i n g a document about arrays, where we
wanted two formsof the command \ l o o k u p ,one for Basicand
one for C.It would bebetter if wecould usea flag in our LaTeX
source to indicate whether the language was to beC or Basic.
A l l that we would then have to do is to give the flag the correct
value before compiling the document. Figure 10illustrates this.
Thefirst thing to do is to includethe option ‘i f then’ in the doc‑

ument style declaration. This allows us to use the command
\ i f t h e n e l s e lateron.Nextw edeclarea counter variable, ‘ language’,
which is set to 1 if the language is to be Basicand to0 if it is to be C.
The %symbol is usedby LaTeX for comments; any text which appears
aftera s symbol (andbeforetheendof the l ine) is ignoredby theLaTeX
compiler. Next we set the counter to 1,us ing the command \ s e t ‑
c o u n t e r { l a nguage } { 1 } , s o the text we shallproducewil l , i n this case,
bespecialised for Basic.This specialisation is achievedusingthemod‑
ified version of the \ l o o k u p command. The new version of \ l o o k u p
uses the built i n command \ i f t h e n e l s e t o test the value o f the ‘lan‑
guage’ variable. The format o f a n \ i f t h e n e l s e command i s

\ b e g i n { d o c ume n t}
The fi r s t \ f r u i t t o appear w i l l b e the fi r s t \ f r u i t I
s h a l l e a t .
\ e n d { d o c um e n t}

Figure 6 - Parameterlesscommands.

\ d o c umen t s t y l e { a r t i c l e }
\newcommand{\ lookup} [ 2 ] { # 1 ( # 2 ) }

\ b e g i n { d o c um e n t}
To fi n d t h e b i g g e s t element o f t h e a r r a y A , s t o r e t h e
fi r s t e l emen t , \ l o o k u p { A } { 0 } , i n t h e v a r i a b l e b . N e x t
e n t e r a l o o p , c o n t r o l l e d b y t h e v a r i a b l e i , s t a r t i n g 1
and p roceed ing to t h e end o f t h e a r r a y . A t each p o i n t i n
t h e l o o p , compare element i , \ l o o k u p { A } { i } , w i t h t h e
v a l u e i n b . I f \ l o o k u p { A } { i } i s l a r g e r than b , t h e n
a s s i g n \ l o o k u p { A } { i } t o b .
\ e n d { d o c um e n t}

Figure7- Parameters: Basic version.

\ d o c um e n t s t y l e { a r t i c l e }
\newcommand{\ lookup} [ 2 ] { # 1 [ # 2 ] }

\begin {document}
To fi n d t h e b i g g e s t e l emen t o f t h e a r r a y A , s t o r e t h e
fi r s t e l em e n t , \ l o o k u p { A } { 0 } , i n t h e va r i ab l e b . N e x t

Figure 8 - Parameters: C version.
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\newcounter { p o i n t n u m b e r }
\ s e t c o u n t e r { p o i n t n u m b e r } { 1 }

\newcommand{ \po in t } { P o i n t \ t h e p o i n t n u m b e r
\ s t e p c o u n t e r { p o i n t n u m b e r }  }

\ p o i n t

\ p o i n t
Some t e x t a s s o c i a t e d w i t h a n o t h e r p o i n t

\ p o i n t

Figure 9 - Counter variables.

\ i f t h e n e l s e { < t e s t > } { < t h e n _ b r a n c h > } { < e l s e _ b r a n c h > } . I t
behavesjust l ike an if statement in a conventional programming lan‑
guage. I f < t e s t > evaluates to true, the text in the <then_branch> is
produced, i f false, the text in the <e lse_branch> is produced.

Using this flag we m i g h t write lots of commands, each of which
produces the text for a part icular k ind of statement, the language
depending upon the value of the flag counter variable. In this way we
could write a generic document about programming and simply set
the flag appropriately to produce the specialised version of the docu‑
ment wewant.

Figure10showshowwemightdo this. Wedefine commands which
produce Basicor C syntax for array lookup(usingthe \ l o o k u p macro,
asdescribedabove),array updatingand,moreelaborately, acommand
which produces the appropriate syntax for a ‘for’ loop.The last of
these requires some further explanation.

The difference betweena for loop in C and in Basic is largely syn‑
tactic, and we can use the flexibi l i ty of LaTeX to escape from these
syntactic details. The command \ f o r l o o p uses the flag counter ‘lan‑
guage’ to decide whether to lay out the four elements of the loop in
Basic or C style. This allows us to write some text about array ini‑
tialisation and loops,without havingtodecidewhich languagethe tar‑
get document wi l l refer to.

Notice that in the Cversion of the for loop syntax the curly brack‑
ets that enclose the statements of the body of the loop are written as
\ { . . . \ } , r a t h e r t h a n a s { . . . } . This i s because the curly bracket
symbols already have a meaning to LaTeX, so to get it to pr in t curly
brackets weprefix them by a backslash.

In Figure 10, we set the counter language to 1, so the output pro‑
duced wil l be for Basic. Fromthe sourcecode in Figure 10,LaTeX will
produce the output in Figure 11. If we want to produce a document
which says the same thing about C arrays, we simply have to change
the l ine \ s e t c o u n t e r { l a n g u a g e } { 1 } t o \ s e t c o u n t e r { l a n ‑

g u a g e } {0 } . It’s that easy.

Mathematics
LaTeX is often (and r ight ly) praised for the way in which i t allows
for the typesetting of complex mathematics. M a n y modern mathe‑
matics, computingand other science and engineering texts are type‑
set using LaTeX.

Mathematical text can either belaid out ‘in-line’, in which case
it appears in the sentence in which it is typed, or in ‘display mode’,
in which case it appearscentred ona l ine of i ts own - ‘displayed’ as
it were. A l l the standard mathematical symbols and forms of text
are provided for usingcommands. As LaTeX has beenaround for so
long and has been used developed and enhanced by so many math‑
ematicians around the world, it is extremely unl ike ly that there
exists any form of mathematical output that has not been catered
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for by someone. A quick trawl through
y o u r bookshelf w i l l probably reveal
acknowledgements to LaTeX in several
computing and mathematics textbooks, as
it is often used to prepare technical books,
al lowing the au tho r ( s ) to provide camera‑
ready copy for their publishers.

There is also a thr iv ing LaTeX user commu‑
n i t y which ensures that all of this valuable infor‑
mation is collected, maintained and updated. A l l
LaTeX developments are entirely backwards com‑
patible, so there’s no need to w o r r y that your documents wi l l some‑
how ‘go out of date’.

Reuse
Testimate that it takes between two days and one week to become pro‑
ductive using LaTeX. Many readers may consider this unacceptable
when compared to the lead-in time for WYSIWYG editors. Certainly, if

\ d o c u m e n t s t y l e [ i f t h e n ] { a r t i c l e }
\ n e w c o u n t e r { l a n g u a g e } % s e t t o 1 f o r B a s i c and 0 f o r C
\se tcoun te r {language} { 1 }

\newcommand{\ l o o k u p } [ 2 ]
{
\ i f t h e n e l s e { \ v a l u e { l a n g u a g e } = 1 } ( # 1 ( # 2 ) } { # 1 [ # 2 ] }
}

\newcommand{\update) [ 3 ]
i$
\ i f t h e n e l s e { \ v a l u e { l a n g u a g e }  =  1 }

{LET # 1 ( # 2 ) = # 3 } { # 1 [ # 2 ] = # 3 )
}

The f o r l o o p command t a k e s f o u r p a r a m e t e r s
1 . The l o w e r bound o f t h e l o o p

- a n i n t e g e r o r i n t e g r a l e x p r e s s i o n .
. The u p p e r bound o f t h e l o o p

- an i n t e g e r o r i n t e g r a l exp ress ion .
3 . The l o o p c o n t r o l v a r i a b l e - a n i n t e g r a l v a r i a b l e .

. The b o d y o f t h e l o o p - a sequence o f s t a t e m e n t s .
% The fl a g c o u n t e r l a n g u a g e , i s u s e d t o determine t h e
% l a n g u a g e i n w h i c h t h e s y n t a x o f t h e l o o p i s w r i t t e n .
\newcommand{ \ fo r loop } [ 4 ]
{
\ i f t h e n e l s e { \ v a l u e { l a n g u a g e }  =  1 }
{
FOR #3 = #1 TO #2

#4

NEXT #3
}
{
f o r ( # 3 = # 1 ; # 3 ! = # 2 ; # 3 + + )

\C

\ b e g i n { d o c u m e n t}
To s t o r e t h e v a l u e 1 0 i n e l e m e n t number 3 i n t h e a r r a y
A , w e w r i t e \ u p d a t e { A } { 3 } { 1 0 } .

T o i n i t i a l i s e t h e elements 0 t h r o u g h t o 1 0 i n t h e a r r a y
A w i t h t h e i n i t i a l v a l u e 0 , w e c a n u s e a f o r l o o p ,
s t a r t i n g a t 0 and g o i n g u p t o 1 0 . T h i s wou ld b e w r i t t e n
l i k e t h i s

\ f o r l o o p { 0 } { 1 0 } { i } { \ u p d a t e { A }{ i } { 0 } }

\ e n d { d o c u m e n t}

Figure 10- Flag variables.
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, the programmer's
favourite editor, helps with tasks like;
‐ Locating and navigating to specific code
‐ Creating & maintaining comments ‑
Working with version control Typing
repetitive constructs ‐Renaming variables
across hundreds of files ‐ Working with
others and their revisions. CodeWright
synchronises with your Visual C++ and
Delphi environments. For Windows 95 or

£169

The high-performance, multiplatform
development system.
Watcom™ C/C++ 11.0 provides a
comprehensive development
environment with tools, SDKs and
libraries for creating powerful 16- and
32-bit applications for Windows,
Windows 95, Windows N T, OS/2 Warp
and more. N e w features include MFC
4.1 and MMxX support, C++ language

support for namespaces and RTTI, faster builds, and the n e w
version of Blue Sky’s Visual Programmer for Win32.

Uncover the hidden world of NT Driver
Development. Driver::Works includes a
C++ library for NT Driver Development,
extensive real-worls sample drivers,
comprehensive documentation and a
powerful device driver code generator.
Driver::Works is designed to get n e w
developers up to speed quickly, while
providing the depth needed for the most

complex driver projects. £595. Also Vtools:D device driver kit for
Windows 95 -£375

System Science News!
= Numega DevPar tne r Studio ‐ the ideal companion to
Microsoft VisualStudio 97. It contains Boundschecker for
VC++ and SoftICE for all supported platforms, and
CodeReview, FailSafe and SmartCheck for Visual basic ‑
upgrades from any NuMega product for just £375.

= Instal lShield Java Edi t ion ‐ create a single installation
setup that is consistents for all Java supported poems ‑
a true cross platform installation package. £call

= Call for your FREE copy of our new Corporate Developer
Catalogue
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Seagate Crystal Reports 6.0 sets the
standard for Web reporting. It’s access to
over 30 data sources, powerful data
analysis, presentation quality output, and
flexibility in integrating reporting in to
applications has won rave r e v i e w s . Reports
created with any version of Crystal reports
can easily be deployed to Web servers or
integrated into ActiveX Server pages for
Web deployed applications. Professional
6.0 Upgrade - £189

PROFES>

Btrieve 6.15 for Netware, Windows, 3.1, NT
and 95 is the de-facto standard database used
by developers working with 3rd, 4th or Sth
generation languages to build m i s s i o n critical
client/server applications. Features include
multi-tasking, registry support, dynamic file
expans ion , true WinDLL requesters, dual mode
requesters (NT and Netware), improved
memory use, SFT Ill support, and more.
Btrieve Developers Kits for Win, Win 95/NT &
DOS are available. from £359

Sybase SQL Anywhere delivers a high
performance DBMS for mobile, desktop
and workgroup environments. Ideal for
broad deployment, SQL Anywhere requ i res
minimal DBA support and offers
interoperability with Sybase System 11.
Replication technology facilitates database
access for occasionally connected users
Features small footprint and easy-to-use
GUI tools. Client/Server Base £197

Need to debug below the surface of
Windows? SoftICE 3 offers single-machine,
kernel mode, multi-thread and multi‑
process debugging, with Win32 fault
trapping and exception handling. Version
3 has support for data structures local
symbols, with full support for Windows
NT and Windows 95 address contexts.
SoftICE NT £438; SoftICE 95 £395;
SoftICE NT & 95 £499
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Build powerful, easy-to-use applications with these
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Why build when you can buy proven components
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Developing commercial quality Java applications
is easy with JClass LiveTable, Chart and

BWTfor JDK 1.0.2 and 1.1.

Geta FREEFshirtjust'
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| The XRT family of Motif widgets

Foe
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Integrates with all popular GUI builders.

For more i n f o r m a t i o no nJClass o rXRT call:
+31 20 679 95 03

or visit www.klg.com

inced 2D and 3D OLE/ActiveX.
charting and graphing.

01364-654100
’sParadise 0500
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10. This would bewritten like this

FOR i = 0 T O1 0
LET A(i)=0
N E X Ti

F igure 11 - T h e result o f c o m p i l i n g t h e
LaTeX source in Figure 10.

you only haveto pre‑
pare documents
such as letters and
memos then LaTeX
is probably not
worth considering.
However, if you are
concerned with the
p r o d u c t i o n  o f  a
largeamount of text

and are prepared to invest in a system that
could ult imately save you months of work,
then LaTeX may be the answer.

One of the most in tang ib le , yet most
attract ive advantages experienced by
LaTeX users comes from the way in which,
l ike a good programming language, LaTeX
supports reuse. Ve ry quickly y o u w i l l find
yourself b u i l d i n g up a set of y o u r o w n per‑
sonal macros, which w i l l al low you to tai‑
l o r y o u r documents to y o u r o w n taste.
Reusing parts of a document in another is
achieved effort lessly and seamlessly. The
seamlessness derives f rom two aspects of
the LaTeX approach. The symbolic naming
of parts of a document allows cross-refer‑
ences to be updated automatical ly as the
document is edited. The concept of an envi‑
ronment means that the same piece of
source text may look different when
included in different contexts. Of course,
th is d i r e c t l y contradicts the WYSIWYG
principle, but this is the essential strength
of LaTeX. M a n y comput ing journals /but
not EXE, s t i l l b a t t l i n g with WYSIWYG ‑
Ed] , conferences and publ ishers provide
their own LaTeX ‘style files’, which, when
included in a LaTeX source file, automati‑
cally lay the document in the form required
for publication.

Where to go next
If you are interested in t ry ing out LaTeX for
yourself, versions for Windows 3.x and Win‑
dows 95/NT can be obtained ( for free) from
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hitp://www.eece.ksu.edu/~khc/tex.html.
LaTeX comes asstandard on most Unixplat‑
forms, and with mostLinuxdistributions, so
if you’re using one of these t r y typing ‘man
latex’.There is an FTPsite containing many
useful LaTeX tools, macros and related doc‑
uments atftp.tex.ac.uk.

There are two indispensable books on
the subject of LaTeX document w r i t i n g .
Both are h igh ly readable and informative.
LaTeXA Document Preparation System by
Lesl ie L a m p o r t ( ISBN 0-201-15790-X),
describes the basic system and is a very
good book to get started with. It contains
enough informat ion to wri te immediately
most normal documents. The LaTeX Com‑
pan ion by M i k e Goossens, F rank Mi t te l ‑
bach and Alexander Samar in ( I S B N
0-201-54199-8), is m o r e detailed, and covers
a l l the new features added to LaTeX by the
LaTeX2e project. This book is useful if you
w a n t to wr i t e a great m a n y documents
usingLaTeX and to customise the language
to your o w n tastes. It explains how to
achieve a l l sorts of exotic effects, such as
lay ing text out in a hear t shape (perhaps
useful for certain documents wr i t ten jus t
before the 14th o f F e b r u a r y ) . B o t h these
books are published by Addison-Wesley.

Logical is better
The LaTeX document preparation system
has evolved and improved over the years.It
is extremely robust and provides features
for w r i t i n g documents to publishable stan‑
dards containing text and mathematics. A
LaTeX document is described using a pro‑
gramming language, which gives the LaTeX
user al l the power and flexib i l i ty of a con‑
ventional programming language.The style
o f w r i t i n g forces the use r t o view docu‑
ments at the level of their logical organisa‑
t ion, rather than their physical appearance.
This is in i t ia l l y a l i t t le f rus t ra t ing , bu t ulti‑
mately it has m a n y advantages such as sup‑
p o r t i n g reuse and c rea t i ng generic
documents which m a y have several physi‑
cal instantiations. i

Mark Harman isdirector of researchand
acting headat the Schoolof Informaticsand
Multimedia Technology in the University of
NorthLondon
(http://www.unl.ac.uk/~mark/welcome.html)
Hecan becontacted via emailat
m.harman@unl.ac.ukor bypost toMark
Harman, ProjectProject, Schoolof
InformaticsandMultimedia Technology,
Universityof North London, HollowayRoad,
LondonN78DB.
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Reesertechnology is a surprisingly simple object embedding fea‑
ture of BeOS. In this article we’l l dissect a replicant object, a repli‑

cant container and the protocol that lets y o u move objectsacross
address spaces and around applications.

Visually a replicant is a view within an application which ‘belongs’
to another application. F r o m an implementation point-of-view, it’s a
framework anda set of rules for archiving views and passing them to
other applications where they can be unarchived.

The problems that replicant technology solves include archiving
an object in a package, moving the package across address spaces to
a user-specified target application, locating the object implementa‑
t ion executable, instantiatinga C++ object of a class unknownat com‑
pile-time, ini t ia l is ing the object with the information in the package
and adding it to the target application’s views.

The foundation for replicants is the object archiving framework,
builtaround the B A r c h i v a b l e class. Archiving a n object i s the process
of savingtheminimumamountof informationneededtoget back to the
same statewhen unarchiving.The BMessage , omnipresent information
vehicle of BeOS, is the package that wi l l contain the state information.

Every class that m i g h t have to bearchived and unarchived should
have B A r c h i v a b l e among itsancestors and override three B a r c h i v ‑
a b l e methods: A r c h i v e t o support a rch iv ing , I n s t a n t i a t e anda
constructor accepting a B M e s s a g e to support unarchiving.

Arch iv ing an object
Archiv ing an object is simply a matter of creating a B M e s s a g e and
passing it to the object’s A r c h i v e method:
B M e s s a g e d a t a ;
o b j e c t - > A r c h i v e ( & d a t a ) ;

The first informationanobject should store in the B M e s s a g e is the
data of the parent class, by exp l ic i t l y cal l ing i ts a r c h i v e method.
Every class w i l l call its parent A r c h i v e method,walking u p the inher‑
itance tree t o the B A r c h i v a b l e version o f A r c h i v e which on ly stores
the object’s class name.

The class name is acquired through C++ r u n time type informa‑
tion (RTTI) . The Metrowerks compiler only associates RTTI with
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Replicants
You c a n find five replicants in Blade Runner,

s ix in Do Androids Dream of Electric Sheep

and many more in BeOS. Duncan Wilcox

explains how they are created.

classes that have a v t a b l e , but this i s not a problem since B A r c h i v ‑
a b l e has a few v i r tua l methods and hence a v t a b l e , soa l l o f i t s
descendants w i l l have one too.

Class specific data should then b e stored i n the B M e s s a g e . Since the
data is stored with a descriptive string, just l ikefor global C/C++ name‑
space, care hasto betaken to avoidconflicts in the B M e s s a g e data name‑
space. Be’s ki ts prepend an underscore to the names of a l l data they
archive, you shouldchoose auniqueconvention to prevent thisproblem.

A replicant is required to store the MIME signature of the exe‑
cutable containing the implementation of the object underthe a d d _ o n
name. The signature must be the same as that of the executable (set
through the Filetypes preferences). If the executable is an application,
the same signature w i l l b e used for the B A p p l i c a t i o n constructor.

A typical A r c h i v e method wi l l look like:
l o n g R e p l i c a n t : :A rch ive (BMessage * d a t a , b o o l deep) c o n s t {

i n h e r i t e d : : A r c h i v e ( d a t a ,

d a t a - > A d d S t r i n g ( " a d d _ o n " ,
deep)  ;

“ a p p l i c a t i o n / x - m y - c o n t a i n e r " )  ;
r e t u r n B _ O K ;

The d e e p parameter (wh ich defaults to t r u e ) is a flag that signals
if the archiving should include other owned objects that are not part
of the object being archived ( for example sub-views of a view).

A t this point, almost a l l pieces are i n place. The B M e s s a g e w i l l b e

flattened to cross machine boundaries or to be stored persistently, or
it w i l l be directly sent to another application.

Ins tan t ia t ingan o b j e c t
This is the complex part. Starting from a B M e s s a g e we have to build a
l i v i ng object of a class not known at compile-time. Normal C++ object
instantiation is through the n e woperator followed by the class nameand
constructor arguments. The compiler wi l l roughly translate this to a
memory allocation and constructor invocation for the specified class.

However, this approach requires the class name to be known and
fixed at compile-time, because the compiler m u s t know which con‑
structor to call. The solution, sometimes called afactory function, is
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to move the instantiation where the class is known at compile-time,
namely in the replicant object class itself. The factory function wi l l
have to return a pointer to an object of a class that descends from a
known class in the cal l ing code. C++ w i l l take care of cast ing the
pointer so that the calling code gets something meaningful.

I n s t a n t i a t eis thefactory functionfor BArch ivab le ,andis declared
i n B A r c h i v a b l e itself a s re turn ing a pointer t o a n object o f class
BArch ivab le , that is certainlyknownby code callingI n s t a n t i ‑
a t e .Since I n s t a n t i a t eisa staticmethodof BArch ivab le ,i t fi
can becalled without an implicit t h i s pointerand hence 7
without compile-time knowledgeof the class it refers to. ¢

I n s t a n t i a t e must b e exported from the executable
contain ing the repl icant , for example w i th # p r a g m a 2)
e x p o r t o n before and # p r a g m a e x p o r t r e s e t after the
methoddefinition (makingsure the compiler switchesare set to fol‑
low the #pragma based export conventions).

The archived B M e s s a g e contains a way of getting to the object
implementation: the executable signature and the class name are
stored under the add_on and c l a s s names.A helper function of the
Support K i t called fi n d _ i n s t a n t i a t i o n _ f u n c wi l l load the exe‑
cutable and re tu rna pointer to a factory function of the correctclass.

What find_ ins tan t i a t i on_ func hastodoi sdealwith the symbols
exported by the executable,and with C++ namemangling.Metrowerks’
compiler conforms to the draft ANSI C++ namemanglingstandards,so
a n I n s t a n t i a t emethodacceptinga BMessage * o f aclasscalledR e p 1 i ‑
c a n t , would bemangledas:
Ins tan t ia te__9Rep l i can tFP8BMessage
where F means it’s a function and Ppmeans what follows is a pointer.
This i sthe symbol fi n d _ i n s t a n t i a t i o n _ f u n c would look for ( i n the
executable owning the specified signature) if passed aB M e s s a g e con‑
taining a n archived object o f class R e p l i c a n t .

Name mangling, in this circumstance, helps in allowing for more
than one repl icant in one executable, since the mangled symbol
includes the class name and I n s t a n t i a t e , methods o f different
classes will havedifferent mangledsymbols.

These are excerpts from listsof exported symbols,obtained by run‑
n ing the 1 i s t image tool against Pulse, Clock and NetPositive, three
applications provided wi th BeOS that have replicant portions:

Figure 1- Fortunecookies can be placed on any shelf.
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Pulse:
TEXT Instantiate__9CPUButtonFP8BMessage

Clock:
TEXT Instantiate__13TOnscreenViewFP8BMessage

NetPositive:
TEXT Instantiate__8TResizerFP8BMessage
TEXT Instantiate__8TDraggerFP8BMessage
TEXT Instantiate__8HTMLViewFP8BMessage
TEXT Instantiate__12ProgressViewFP8BMessage
Atyp ica l I n s t a n t i a t e f o ra class called R e p l i c a n t wi l l look like:
R e p l i c a n t *Repl icant : : Instant ia te(BMessage * a r c h i v e ) {

i f ( v a l i d a t e _ i n s t a n t i a t i o n ( a r c h i v e , “ R e p l i c a n t " ) )
r e t u r n new R e p l i c a n t ( a r c h i v e ) ;

r e t u r n  0 ;

The v a l i d a t e _ i n s t a n t i a t i o n simply checks that the class name
in the B M e s s a g e matches the one beingconstructed. The constructor

that accepts a BMessage i s the third BArch ivab lemethodthat
Ta should be implemented to build the object from the essen‑

tial, archived data.
Another helper function, i n s t a n t i a t e _ o b j e c t , wil l

automatically find the correct I n s t a n t i a t e method
through fi n d _ i n s t a n t i a t i o n _ f u n c and call i t , getting

i n r e t u r n a descendant o f B A r c h i v a b l e . O f course i f the
or ig inal executable disappears, the instantiation will gracefully

fai l and the B v i e w won't be shown.
Wehave gone froma live object to another live object, passing

througha representation (the BMessage) that can be moved across
address spaces, across a network or stored on disk.

Draggers and shelves
Adding a n A r c h i v e , I n s t a n t i a t e anda specialconstructor t o a class
is pret ty simple. To make interaction with the system even simpler,
two additional classes in the BeOS hierarchycomplete the picture by
letting the user drag a BView derived class to other applications.

The B D r a g g e r i s a l itt le widget that looks l ike a hand, and i s

designed to beattached to a replicant view (remember to select Show
Replicants from the Be menu to show the B D r a g g e r s and be able to
use Replicants).When the userclicks on the dragger, the dragger w i l l
create a B M e s s a g e of type B_ARCHIVED_OBJECT, fi l l i t v ia the
A r c h i v e method of the view it’s attached to, and prepare for a drag.
The following l ine wi l l add a draggerto the view, attaching it to the
specified target view:
v i e w - > A d d C h i l d ( n e w B D r a g g e r ( b o u n d s , t a r g e t ) ) ;

Vice-versa, instantiation of a replicant in a container can besim‑
plified by attaching a BShe1f to a container view. The B S h e l £ which
derives from a B H a n d l e r (basically a participant in a message han‑
dl ing hierarchy), w i l l watch for B_ARCHIVED_OBJECT messages.

When i t receives a B_LARCHIVED_OBJECT, the BShel f w i l l go

through the instantiation process, including attempting to cast the
B A r c h i v a b l e object returned b y i n s t a n t i a t e _ o b j e c t t o a BView
(using RTTI and the C++ d y n a m i c _ c a s t operator) and adding the
resultingB v iewto the view it’sattachedto. The simplest way to attach
a shelf to a BView is through something like:
n e w B S h e l f ( v i e w ) ;

ABShel1f canalsobeassociated witha stream thus tr ivial ly adding
persistenceto containedobjects. Finallya BShe1f descendant canover‑
r idesomemethodsthat allow it to selectively rejectdropped replicants
basedon their B M e s s a g e , for example when they are oversized.
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friends are toys. Imake them. It'sahobby. I'm agenetic
dengner

[Res Matty: Itsnot aneasy thing to meet your maker

|| Lonel:The light char burns twice asbright burns half aslong
| | -and you have bumed s 0very, very b r i g h t l y ,Rey.

Ray:Thave done _.queetionalie things

Figure 2 - NetPositive is a very sophisticated replicant, w i t h a few
nested views. Par t of the dump of the first (and most interesting)
view is shown in the Terminal window.

A s i m p l e repl icant
Cookie is a simple replicant that shows fortune cookies in a window.
Thefull codeof theapplication is availableonEXEOnLineanddirectly
via ftp atftp://ftp.exe.co.uk/pub/exestuff/9710_Replicants. A B D r a g g e r

attached to the C o o k i e view object lets the user drag the cookie to the
desktop, to the demo Container application or to any other B s h e l f .
Doubleclicking in the view wi l l load another fortune cookie.

The C o o k i e class code is v e r y straightforward. The three
B A r c h i v a b l e methodsare implemented to support replication.A reg‑
ular constructor and destructor are implemented for use wi th in the
application. The ‘engine’ is the NewCookie method that uses Posix‑
l ike code to fetch a randomfortune. Fina l ly the At tachedToWindow,
D r a w and MouseDown methods makeup the user-interface.

A l i s t i m a g e of the Cookie executable shows that the instantia‑
t ion factory function is correctly exported:
TEXT I n s t a n t i a t e _ _ 6 C o o k i e F P 8 B M e s s a g e

Dumping the message contents a t the end o f Cook ie : : A r c h i v e ,
shows what is going to be sent to the container the user chooses:
B M e s s a g e B_ARCHIVED_OBJECT:

c l a s s = " C o o k i e "
_name="Cookie"

Figure 3 - This is t h e message contain ing the archive cookie, built
when the user clicks on t h e dragger. It wi l l be sent to the target shelf
w i t h l i t t le addit ions.

_ f r a m e = B R e c t( 0 , 0 ,
_ fl a g s = 0 x 2 0 0 0 0 0 0 0
_ c o l o r [ 0 ] = 0 x 0

3 5 0 , 2 0 )

_ v i e w s = M e s s a g e
c o o k i e = " T h e r e ' s n o f u t u r e i n t i m e t r a v e l "
a d d _ o n = " a p p l i c a t i o n / x - c o o k i e "
The names preceded by an underscore are, as mentioned, data

added by the BeOS ki ts , B v i e w contents in this case. _ c o l o r is an
ar ray of values and only the first colour is shown, while _ v i e w s is a
flattened B M e s s a g e contain ing archived sub-views because of a deep
archiving, here it’s the B D r a g g e r .

Exploring replicants
A simple change to the Container application, shipped wi th BeOS in
the op t i ona l / samp le -code /con ta ine r / folder w i l l let you see what
realworld replicants (l ike NetPositive)save in the archivedB M e s s a g e .

The patchconsists in addinga messagefilter just after the creation
of the of the Container’s TWindow, with:
w->AddCommonFil ter ( n e w B M e s s a g e F i l t e r (

B_ANY_DELIVERY, B_ANY_SOURCE, p r i n t fi l t e r ) ) ;
and integratingthe code in l is t ing2that recursively dumps messages
of type B_LARCHIVED_VIEW. This is useful since the deep archiv ing
stores sub-views within sub-messages.

Pi t fa l ls
A few common pit fa l ls w i l l make a repl icant s imply n o t work or
behave erratically.

The first problem i snotexportingcorrectly the I n s t a n t i a t e sym‑
bol, and t o b e sure o f this both l i s t image and p e f d u m p are enough.
When the mangled I n s t a n t i a t e symbol doesn’t show up it’s usually
a matterof fi x i n g the options in the CodeWarrior ‘PEF’ settings page
and rel inking.

The secondproblem is no t setting the correct MIMEtype signature
to the executable. Noticethat the file type (set in the ‘PPC Project’ page
o f CodeWarrior) must always b e x - b e - e x e c u t a b l e . The signature i s
set through the Filetypes application in the preferences folder.

The procedure that usual ly work is to l i nk the application without
resources, drag the application on the Filetypes application and set
the signature exactly like the one used in the A r c h i v e method, save
the settings and also save to a resource file, and then include that
resourcefile in the project. On subsequent links, the signature should
be correctly set.

One way to check that the signature is correctly set is to use the
fol lowing program (I call i t Launch):
m a i n ( i n t a r g c , c h a r * * a r g v ) {

B A p p l i c a t i o n a p p ( " a p p l i c a t i o n / x - s a m p l e - l a u n c h " ) ;

i f ( a r g e  = =  2 )
be_roster->Launch ( a r g v [ 1 ] ) ;

a p p . P o s t M e s s a g e (B_QUIT_REQUESTED) ;
a p p . R u n ( ) ;
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c l a s s Cookie : p u b l i c Bview {
c h a r  * c o o k i e t e x t ;

p u b l i c :
C o o k i e ( B R e c t  r )

c o o k i e t e x t ( 0 )
: B V i e w ( r , " C o o k i e " ,

{  N e w C o o k i e ( ) ;  }
0,  B_WILL_DRAW),

C o o k i e ( B M e s s a g e * d a t a )
c h a r * s t r ;
i f ( d a t a - > F i n d S t r i n g ( " c o o k i e " , & s t r ) = = B_OK) {

c o o k i e t e x t = new c h a r [ s t r l e n ( s t r ) + 1 ] ;
s t r c p y ( c o o k i e t e x t , s t r ) ;

:  B V i e w ( d a t a )  {

e l s e N e w C o o k i e ( ) ;
}

~ C o o k i e ( ) { d e l e t e [ ] c o o k i e t e x t ; }

l o n g A r c h i v e ( B M e s s a g e * d a t a , b o o l deep) c o n s t {
i n h e r i t e d : : A r c h i v e ( d a t a , d e e p ) ;
d a t a - > A d d s t r i n g ( " c o o k i e " , c o o k i e t e x t ) ;
d a t a - > A d d S t r i n g ( " a d d _ o n " , s i g n a t u r e ) ;
r e t u r n B_OK;

z
s t a t i c Cookie * I n s t a n t i a t e ( B M e s s a g e * d a t a );

/ / . . . code f o r N e w C o o k i e ( ) , A t t a c h e d To W i n d o w ( ) ,
/ / D r a w ( B R e c t r ) , and MouseDown(BPoin t ) ...

ye

#pragma e x p o r t on
Cookie * C o o k i e : : I n s t a n t i a t e ( B M e s s a g e * d a t a ) {

i f ( v a l i d a t e _ i n s t a n t i a t i o n ( d a t a , " C o o k i e " ) )
r e t u r n new C o o k i e ( d a t a );

r e t u r n  0 ;
}
#pragma e x p o r t r e s e t

c l a s s CookieWin : p u b l i c Bwindow {
p u b l i c :

C o o k i e W i n ( B R e c t  r )
: B W i n d o w ( r, " C o o k i e " , B_TITLED_WINDOW,

B_NOT_RESIZABLE | B_NOT_ZOOMABLE) {
r . O f f s e t To ( B _ O R I G I N )  ;
Cookie * v = n e w C o o k i e ( r ) ;
A d d C h i l d ( v )  ;
r . t o p =x. b o t t o m - 7 ; - r . l e f t = x r . r i g h t = 7 ;
v - > A d d C h i l d ( n e w B D r a g g e r ( r , v ) ) ;

. code f o r Qu i tReques ted ( )

i n t m a i n ( i n t , cha r * * ) {
BApp l i ca t i on C o o k i e ( s i g n a t u r e );
( n e w C o o k i e W i n ( B R e c t(50, 50 , 400 , 7 0 ) ) ) - > S h o w ( ) ;

C o o k i e . R u n ( ) ;
r e t u r n  0 ;

List ing 1- Port ions of the Cookie replicant.

andt ry ing to openthe application that contains the replicant through
its signature, for example:
L a u n c h a p p l i c a t i o n / x - c o o k i e

If the applicationdoesn’t open, chances are the MIMEsignature is
not correctly set, and anyway fi n d _ i n s t a n t i a t i o n _ f u n c won’t b e
able to open it either.

The most impor tan t t h i n g to consider, since it influences the
designof the replicant, is that the view wi l l berunn ingout of the con‑
text of the or ig inal application, and it shouldn’t re ly on any global
variable being initialized, on sibl ing or parent views existing or stil l
on the application correctly handlingmessaging.

This is important i f , for example, the repl icant includes system
objects that are derived from B I n v o k e r . Objects derived from B I n ‑

v o k e r can target aB L o o p e r o r B H a n d l e r and send a message, typi‑
cally asthe resultof user interaction.An exampleis the B B u t t o n , that
w i l l send a message when the user presses it .

46

v o i d dumpmsg( in t32 l e v e l ,
c o n s t  c h a r  * i n d e n t  =  "
p r i n t f ( " % . * s B M e s s a g e ' % . 4 s ' \ n " ,

i n d e n t , & m e s s a g e - > w h a t );
i n t 3 2 max = message->CountNames (B_ANY_TYPE) ;
d i n t 3 2  i ;
f o r ( i = 0 ; i < m a x ;

c h a r * n a m e ;
t y p e _ c o d e  t ;
i n t 3 2 f o u n d ;

B M e s s a g e  * m e s s a g e )  {

222 e v e r ,

i + + )  {

message->Get Info(B_ANY_TYPE, i , & n a m e , & t , & f o u n d ) ;

f o r ( i n t 3 2  j  =  0 ;
v o i d * d a t a ;
s s i z e _ t s i z e ;
message->F indData (name, t , j , & d a t a , & s i z e ) ;
p r i n t f ( " % . * s % . 4 s : % s " ,

2 * ( l e v e l + 1 ) , i n d e n t , & t , n a m e ) ;
i f  ( f o u n d  >  1 )

p r i n t f £ ( " [ t d ] " , 5 ) ;

3 < = f o u n d ; j + + ) {

s w i t c h ( t )  {
case B_STRING_TYPE :

p r i n t £ ( * \ “ t s \ " \ n " , G a t a ) ;
b r e a k ;

case B_MESSAGE_TYPE : {
p r i n t f £ ( " \ n " ) ;
B M e s s a g e n e s t e d ;
m e s s a g e - > F i n d M e s s a g e ( n a m e ,  j ,
d u m p m s g ( l e v e l + 1 , & n e s t e d ) ;
}
b r e a k ;

case B_RECT_TYPE :
p r a n e e i h 9 ) ;
( ( B R e c t  * ) d a t a ) - > P r i n t To S t r e a m ( )  ;
b r e a k ;

d e f a u l t
p r i n t f £ ( " % d b y t e s \ n " ,
b r e a k ;

& n e s t e d )  ;

s i z e ) ;

fi l t e r _ r e s u l t p r i n t fi l t e r ( B M e s s a g e * m e s s a g e ,
B H a n d l e r * * , B M e s s a g e F i l t e r * ) {
i f ( m e s s a g e - > w h a t == B_ARCHIVED_OBJECT)

dumpmsg(0 , m e s s a g e );
r e t u r n B_DISPATCH_MESSAGE;

List ing 2- A recursive message dumping function anda filter.

The B I n v o k e r lets you customise the message
content and target, soyou should perform a
S e t Ta r g e t  ( t h i s )  ;
in the view’s At tachedToWindow hook.

Components!
Archiv ing an object is a powerful feature that isn’t limited to repli‑
cants, although that’s where it is more visible.

Interfacegenerators are available that let developers generate the
user-interface in a visual way and thensimply unarchive it fromtheir
application’s resource.

To create end-user applications through the composition of repli‑
cants, another element is required: the scriptingarchitecture. Script‑
i n g should be completed and documented by the t ime you read this,
and is necessaryfor replicants to learn about each other’s features
and connect wi th h igh level semantics.

The simplicity of the archivingprocessandof thedragger/shelf inter‑
face wil l hopefully encourage a l l developers to write replicant savvy
applications,where the integrationwi l lmake a component based appli‑
cation muchmore powerful than the sum of i tsparts. a

Duncan Wilcox is afreelanceconsultant andprogrammer: You can
contact h imat duncan@mclink.it.
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Really) enough Perl to get by
Peter Collinson concludes his

exploration of Perl 5witha

complete CGI script to handle

email notifications on a Web site.

liemonth, I started working on a PerlCGI script
that could beused to service a Visitors book applica‑

t ion for the web. The idea is to take some text from the user, send the
text by email to someone, and respond to the Web user wi th a page
that says ‘OK, I’ve done that’. I didn’t get too far wi th the script, but
did manageto take the information that the user had typed into the
Web page and load it into a Perl associative a r r a y in a decoded state
sothat it could be used in the remainder of the script.

The other aim of last month’s article was to explore the basics of
Perl and I looked at variables, s t r i ng constants, l ists, associative
arrays, two of the fundamental str ing matching and manipulation
primitives, and two of the basic control statements of the language,
a l l this in eleven lines of Perl.

I did lay out some ground rules in last months article. First, I ’m
not using any of the public libraries largelybecauseI feel that I need
to understand the code that I am wri t ing. Second, this article talks
about Perl5 which is the latest release of the language.

Subroutines
There’s a great temptation to write PerlCGI scripts asonemonolithic
chunk where the program enters a t the top o f the script and steams
through the code fal l ing out of the bottom. I have found that a basic
knowledge of Perl subroutines can help to make the code somewhat
more comprehensible and also you wi l l tend to reuse those routines
in later scripts.

For example, any CGI script wil l want to re tu rn different pages to
the viewer. A t a m i n i m u m ,you’ll want a page saying ‘yes that was OK’
and one saying ‘no, sorry, it failed’. The job of a CGI script is to send
some HTML (or some graphics) to i ts standard output, providing a
page for the user to see. It’s an obvious saving in code and w i l l also
clarify the source if we pu t some of the program into subroutines and
use calls to the routines in several places in the sourcecode.

Forastar t , let’s think about two pr imi t ive routines: h t m l _ h d r w i l l
send the start o f the HTML page and h t m 1 _ f o o t w i l l sendthe bottom
of the page. By us ingthese routines, we can make the active code just
concentrate on the output of the page content.

Subroutines in Perl are defined by:
s u b  h t m l _ h d r  {
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The s u b statement defines a global name of a
subroutine. You’ll notice that eventhoughI wil l
be giving this subroutine a parameter or two,
you don’t define local parameter names like C

or other procedural languages. You can call the
procedure using regular function syntax:

h t m l _ h d r ( " E r r o r ! " ) ;

Older versions of Perl insisted that you marked
a procedure call by using an ampersandbefore
the name:

& h t m l _ h d r ( " E r r o r ! " ) ;
The ampersand is opt ional in Perl 5. Perl is

a litt le ambivalent about the need for the round
brackets aroundthe parameter list. If the h t m l _ h d r

routine is defined before its use, then you can say:
h t m l _ h d r " E r r o r " ;

If you prefer this style of working, but want to put y o u r subrou‑
tines at the endof the script (I do), then you can give the Perlcompiler
notice that you w i l l be defining a procedure later by includinga pro‑
totype at the top of your code:
s u b  h t m l _ h d r ;

. l o a d s a code

s u b h t m l _ h d r {

I
If a procedure has no parameters, then you may want to write
n o p a r a m s  ;

to call i t . However, Perl must know that the word n o p a r a m s is a rou‑
tine. Using a prototype is one way of achieving this, alternatives are
to call the routine usingan ampersand before the name:
& n o p a r a m s ;

or by supplying an empty parameter list:
n o p a r a m s  ( )  ;

Parameters (and resul ts) a re passed as lists. Asubroutine can
access its l is t of parameters using the magic l is t called underscore:
@_,you m a y recall that when we talk about lists as awhole we precede
the name by the é character. Sothe first parameter to the routine w i l l
be $ _ [ 0 ] , the $ character tells Perl that we are expecting a scalar
value, the [ 0 ] is an ar ray index returning the first item of the array.
We can use the direct value $ _ [ 0 ] in the routine whenever we want
to access the parameter,but this isn’t exactly user friendly. We’d much
prefer to give the parameter a name. One option is to say:
s u b  h t m l _ h d r  {

$ t i t l e = $ _ [ 0 ] ;

I
assigning the parameter to a variable. An alternative is to use a l ist
assignment:
s u b  h t m l _ h d r  {

( $ t i t l e ) = @_;
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( $ t i t l e , $msg) = @_;
We'd call the rout ine wi th two parameters, and these would be

assigned in one operation to the variables $ t i t l e and $msg.
By default, a l l variables in Perl are global. Ideally, we really want

variables in procedures to be local to that procedure, so there is less
chance of one procedure interfer ingwi thanother.Wecandeclare that
names are local to the current block by using the keywordm y , so the
h t m l _ h d r header procedure is better defined as:
s u b  h t m l _ h d r  {

m y ( $ t i t l e ) = @_;

which tells Perlthat the $ t i t l e variable is local to the procedure
block. It behaves exactly l ikea C localdeclaration, only statements in
this procedure can see the variable.

Generat ing an HTML header
Having talked about how to define procedures and how to call them,
we can now write the complete code to generate the HTML header.
s u b  h t m l _ h d r  {

m y  ( $ t i t l e )  =  @ ;

p r i n t " C o n t e n t - t y p e : t e x t / h t m l \ n \ n " ;

p r i n t " < H T M L > < H E A D > \ n " ;

p r i n t " < T I T L E > $ t i t l e < / T I T L E > \ n " ;
p r i n t " < / H E A D > < B O D Y > \ n " ;

p r i n t " < h l > $ t i t l e < / h l > \ n ;
p r i n t " “ < p > \ n " ;
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PERL TECHNIQUES |

The output is a standard HTML page header
preceded by a MIME specification g iv ing the
browser the type of document that we are sending,
don’t miss that there’s a blank lineafter the MIME
header. I’veusedPerl’sabi l i ty to interpolatevari‑
able values into strings to p r in t values that con‑
tain the title o f the page. Perl does have a p r i n t f
routine bu t this is seldom used, because st r ing concatenation and
replacement w i l l do the job for us most of the time.

If you want to output m a n y lines of HTML, it canbetedious to use
separate p r i n t statements. It’s quite common to use Perl’s here doc‑
uments. Here’s the footer routine usinga here document:
s u b h t m l _ f o o t {

p r i n t << 'END_OF_TEXT' ;

</BODY>
</HTML>
END_OF_TEXT

}
The notion of the here document is lifted from the Bourne shell.

Heredocuments area great way of gettingchunks of HTMLintoa CGI
script, and wr i t ing that HTML as if it were on a page. The here docu‑
ment allows you to insert inline text that w i l l be pr inted verbatim
from the first line after the <<up to (butnot including)the end-of-text
marker.As you can see, the object after the <<character pair is taken
asthe end-of-text marker. In the example, I’ve quoted the end marker
using single quotes, which tells Perl that the text should not expand
any variables that it finds. If Ihaduseddouble-quotes or omittedany
quotesthen Perlwould scan the text andexpand any variable values.

Note the semicolon at the end of the p r i n t statement. This feels a
l i t t le strange at first, somehow you feel the statement should be ter‑
minatedafter the end of the here document. Another gotcha is to put
a space between the << and the end-of-text string. Perlw i l l take the
space asthe end-of-text marker, it w i l l treat it asa nul lvalue andwil l
terminate the here documenton the first blank line. This has some‑
what unpredictable results.

Send ing mail
Havingcreated the basics for replying to the user, let’s look at how to
send email. Perlcan easily start n e w programsand send information
to them. I ’massumingherethat youare r u n n i n gon a Unixsystemthat
supports sendmai l . However,the routineshouldbeeasily changeable
for other systems and other mail sending programs. The routine wil l
take four parameters: the destination for the mail, the name that the
persontypedonto the web page,the email informationthat theperson
supplied to the web page and the information that they typed.
s u b m a i l _ s e n d {

m y ( $ t o , $ m s g ) = @_;$name, $ f r o m ,

o p e n MSG,"| /usr / l ib /sendmai l - t " ;

p r i n t MSG " F r o m : T h e Web S e r v e r < w w w \ @ s i t e > \ n " ;
p r i n t MSG " T o : $ t o \ n " ;
p r i n t MSG " S u b j e c t : M e s s a g e f r o m t h e W e b \ n " ;

i f ( $ f r o m n e " " ) {

p r i n t MSG " R e p l y - To : $ f r o m \ n " ;

}
p r i n t MSG " \ n " ;

p r i n t MSG " A p e r s o n c a l l e d $ n a m e " ;
i f ( $ f r o m n e " " ) {

p r i n t MSG " ( e m a i l $ f r o m ) " ;
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}
p r i n t MSG " s a i d : \ n $ m s g \ n " ;
p r i n t MSG " - - - e n d s - - - \ n " ;

c l o s e M S G ;

Of course, if you plan to use this, you’l l needto do some tailoring.
Tam using the abil i ty of sendmail to read all the information that it
needs to send a message from i ts standard input . The o p e n statement
is usedeverywhere in Perl to create a file handle that is then used to
pass streamed data out of (o r into) the Perlprogram.Here, I am using
it to createa pipe to arunningcommand. I am intendingto write data
down that pipe, this is shown by the vertical bar in the second
parameter of the o p e n statement. Once I have the program
open and running, I can simply throw data down the pipe
us ing p r i n t statements. Of course, I should check that the
open has succeeded.

The contents of the mai l message are straightforward.
When getting email from the Web, I tend to add a R e p l y ‑
To: field in the mailheader sothat when the mailends up in
my mail reader I can simply reply to it, should the originator have
managed to type in a correct email address. Quite often people don’t
do this, so beware. It ’s a good idea to pick up the name of the origi‑
natingmachinefrom the CGIscript environment and pass that in the
mai l message, this can sometimes tel l you what the correct email
address should be.

WhenI havefinished creating the mai lmessage, I canclose the file
handle and sendmail wi l l deliver the message. The abi l i ty to create
crafted data like the mai l message and send it out using a var ie ty of
other programs is one of the reasons why Perl is such a useful lan‑
guage and tool.

P u t t i n g this together
Wecan now put th ings together to generate the calling CGI script that
provides support for the Visitors book:
# ! / u s r / b i n / p e r 1 5
Swebmaster = ' w w w @ s i t e . u k ' ;
$ m a i l t o  =  ' p e r s o n @ s i t e . u k ' ;

s u b h t m l _ h d r ;
s u b h t m l _ f o o t ;
s u b m a i l _ s e n d ;

i f ($ENV{ 'REQUEST_METHOD'} eq ' P O S T ' ) {

r e a d ( S T D I N , $ b u f ,

@ p a i r s = s p l i t ( / & / ,
SENV{ 'CONTENT_LENGTH' }) ;

$ b u f );

f o r e a c h $ p ( @ p a i r s ) {
( $ n a m e , $ v a l ) = s p l i t ( / = / , $ p ) ;

$ v a l  = ~  t r / + /  / ;
$ v a l = ~ s / % ( [ a - f £ 0 - 9 ] [ a - f £ 0 - 9 ] ) /

p a c k ( ' C ' ,  h e x ( $ 1 ) ) / g i e ;
SFORM{$name} = $ v a l ;

$ F O R M { v i s _ n a m e } ,

SFORM{v is_comments } )  ;
m a i l _ s e n d ( $ m a i l t o ,

S F O R M { v i s _ e m a i l } ,

h t m l _ h d r ( " T h a n k s " ) ;
p r i n t " Y o u r m e s s a g e h a s b e e n " ;

p r i n t “ s e n t t o $ w e b m a s t e r \ n " ;

h t m l _ f o o t ;

} e l s e {
h t m l _ h d r ("Comment F o r m E r r o r " ) ;

p r i n t " F o r m n o t p r o c e s s e d . " ;

p r i n t " P l e a s e c o n t a c t $ w e b m a s t e r . " ;

h t m l _ f o o t ;

The script starts by establ ishing some constants, the local web‑
master name and the destination ma i l address. I’ve wr i t ten some
scripts that have taken the destination address from a hidden input

field on the Web page. I now think that this is unwise. You
don’t want to create the abil i ty for someone to takea local
copy of your H T M L page, change the hiddenfield and then

use y o u r CGI script to send mai l to some random person.
If you are worried about this k ind of misuse, you should

include something in y o u r CGI script that verifies that the
scr ipt has beencalledfroma page that you have control over.

My Apache server places the name of the referr ing page into
the script environment using the name HTTP_REFERER so you can
check the value is what you would expect and bomb out if it’s incor‑
rect.Add ing an explicit match to the test for POSTwould do the trick:
i f ( $ E N V { ' R E Q U E S T _ M E T H O D ' } e q ' P O S T ' & &

S$ENV{ 'HTTP_REFERER' } =~ m , * y o u r u r l . * $ , ) {
The additional test binds (=~) a regular expression to bematched

against the appropriateenvironment variable. Usually,weuse the slash
character to delimitmatchstrings butyourur1is likelyto containa slash,
soI’veuseda commato mark the startandendof the regularexpression
usedto test the environment variable. The regular expression matches
the start of the string ( * ) , the text of yoururl, followed by any character
repeatedzero or more times (. *) up to the end of the str ing ($).

Hav ingdefined the constants, I’ve placed prototypes for the three
routines I’ve developed. You can insert the routines inl ine here, or
place them at the end of the code.

The nextchunk of codewas developed lastmonth.Wecheck that the
CGI script has been called usingthe P o s t methodof forms processing,
and if so we read the data that the user has typed in. The data wi l l be
several name=value pairs separated ampersand characters. First the
data is split into a set of pairs and then each pair is processed to create
an associative array FORMwhere eachkey in the name of an inputfield
from the CGI form and its value is the text that the user supplied.

Havingdecodedthe data, we sendmai land then create a response
page for the user tell ing them what has happened.

If the page has been called us ing some other method than POST
from a form, then we send an error message. This means that should
someone type the URL of the script they wi l l get a sensible reply page.
It ’salso a way of test ing that the script compiles and some of the rou‑
tines work. You can throw the raw script into Perl and you should get
some HTML from i t .

Well, the object of these two articles has been to give you enough
Perlto get by, and I believe that many quite complex web services can
be created us ing the simple tools I ’ve given you. You should w o r r y
about the inpu t f rom users of your web pages and wonder whether
that input can be used to subvert your system or your web site. It is
usually sufficient to check that the data that the user has supplied
makes some sort of sense. a

Peter Collinson is afreelance consultant specialising in UNIX. Hecan
bereachedelectronically aspc@hillside.co.uk, byphone on 01227
761824 or on the Web at http://www.hillside.co.uk.
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Mixing constituents

~
: SaalBy mix ing Basic Constituents yo

asic Constituents is a recently released collection of ActiveX con‑
trols which prov ide enhanced funct ional i ty to the Visua l Basic

developer. The collection is aimed at Visual Basic 5 users and ‑
according to maker BeCubed - is intended ‘specifically for use in
ActiveX control creation’. This might seem bizarreun t i l you remem‑
ber that VB5 allows you to create a new ActiveX control by aggre‑
gat ing existing controls into a new, enclosing control. Effectively
BeCubed is suggesting that you use its controls as bu i l d ing blocks
to create controls of you r own. If I understand the BeCubed licence
agreement correctly, you’re entitled to create new controls which
you can then market asyour own , provid ingyou distribute on ly the
run-time parts ‐ the OCX files ‐-of the BeCubed software to your cus‑
tomers. I t ’ s because BeCubed expectsyou to use its software as con‑
stituent components of a larger control that the product is called
Basic Constituents.

Let’s get the bad news out of the way first ; unl ike many similar
products, Basic Constituents ships with pr in teddocumentation. Why
is this bad news?Well, the pr intedmanual is of mediocrequality wi th
an index which is no th ing short of pathetic ‐-less than a pageanda
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can create newActiveX controls. DaveJewell

half of material for a 482-page book. Things would be pret ty desper‑
ate if this were a l l y o u got, but fortunately Basic Constituents also
includes on-line help which is available from the Visual Basic IDE in
the normal way. It ’s essentially the samematerial as in the pr in ted
manual, but since it’s in WinHelp form, you’re not stuffed by having
a v i r tua l l y non-existent index.

A p r ima ry aim of Basic Constituents is to expose the base function‑
a l i t y inherent in many Windows controls, mak i ng it available to the
applicationp r og r amme r or the controldeveloper. Any API-leveldevel‑
oper w i l l te l l you that the built-inWindows controls (those contained
in USER . DLL) and the so-called ‘Common Controls’ al l contain a lot
more functionality than is exposed through the properties, methods
and events which Visual Basic makes available to you.

To take a simple case, consider the humbleWindows push-button.
It’snot obvious to the end-user, and (unless he’s dabbledw i t h the API)
it probably isn’t even obvious to the average Visual Basic program ‑
mer, but at the API level, checkboxes, radio buttons, icons, g roup
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Figure 1 - T h eVisual Bas ic Propert ies w indow w i t h a Bu t ton Con‑
s t i tuen t control selected. You c a n c lear ly s e e h o w BeCubed has
aliased a boolean property w i t h each of the possible style bits asso‑
ciated w i t h the B U T T O N w i n d o w class. Wh i le flexible, t h i s
approach is sure to cause confusion to programmers w h o aren't
familiar w i t h the Windows API.

boxes andpushbuttonsareal l implementedthrough a single window
class called BUTTON. The different types of control are implemented
as distinct styles of the BUTTON class. Thus, to get a push button, an
AP I programmer might create aBUTTON window us ingthe BS_PUSH ‑
BUTTON style. To get a radio button, he’d use the BS_RADIOBUTTON

style, and so on.
The inherent multipurpose nature of the BUTTON class becomes

much more obvious when we look at the BeCubed implementation
of the button control interface. This is provided
courtesy of BBBCMD. OCXx, result ing in a control of
type BbbCma. From the part ial view of the Prop‑
erties window ( F i g u r e 1), you c a n see that the
component sports a l a r g e number of Boolean
properties wi th names such a s b s C h e c k B o x ,

bsPushBut t o n , and so forth. M a n y of these prop‑
erties are mutual ly exclusive (a BUTTON can’t bea
checkbox and a pushbuttonat the same time!) but
other s ty le b i ts can be logical ly OR’d w i th other styles to g ive
options such as WS_OWNERDRAW. In addition, the control provides a
callback hook for se t t ing up a routine to handle owner-draw but‑
tons, and another two hooks which allow you to implement custom
messageprocessing (one hook be ing fired before the call to D e f W i n ‑
d o w P r o c , and the other after).

Wonderful asall this is, I suspect that it w i l l be somewhat mysti‑
fy ing to the average VisualBasic developer. To get the bestout of Basic
Constituents, I reckon that you really need a solid grounding in the
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API. I feel that the decision to expose the fu l l BUTTON functionality in
the one control wasa bad one. It’sgreat to haveaccess to a l l the avail‑
able API style bits, together wi th owner-draw and messaging hooks,
but it would have been more sensible to implement one control for
radio buttons, another for push buttons and soforth.

This raises another issue ‐ code size (as regu lar readers w i l l
know, code size is one of my favourite bugbears). In the BeCubed.
manual, it states that u s i n g the standard L i s t V i e w component
requires the presence of Microsoft’s COMCTL32.O0Ccx, which weighs
in at nearly 580 KB.However,we’re confident ly told that by us ingthe
equivalent BeCubed Consti tuent,we get far more funct ional i ty and
only needa relat ively small OCX of 50-60 KB. I t sounds great, but the
comparison is nonsense for at least two reasons.Firstly, the equiva‑
l en t BeCubed OCX control on ly provides func t iona l i t y fo r the
L i s t V i e w control, whereas COMCTL32 .OCx provides the VisualBasic
interface for the entireset of Common Controls implemented in com‑
CTL32.DLL. More significantly, the comparison neglects to te l l you
that the BeCubed OCXs are bui l t us ing Microsoft Visual C++ and
therefore require the presence of M F C 4 2 . D L L , a 942 KB D L L con‑
ta in ing the dynamically l inked MFC 4.2 code. Needless to say, this
l ib ra ry isn’t required by COMCTL32 . O C x .

Sowhat else does Basic Constituents give you? Aside from the pre‑
viously mentionedBut tonConstituent, you get OCX wrappers for the
Windows combo box control, edit control, extended combo box,
header, image list, listbox, listview, panel, progress bar, rebar (also
known as the Coolbar), status bar, toolbar, tooltip and other built-in
andcommon controls. As wi th the Buttonconstituent, various hooks
are providedfor exploiting API-level functionality. The combo-box and
listbox controls, for example, include hooks for application-supplied
callbacks which measure and draw individual l i s t items (corre ‑
sponding to WM_MEASUREITEM and WM_DRAWITEM at the API level).
There’s even a hook for providing y o u r own non-standard compari‑
son routine in sorted listboxes and combo-boxes. Again, this corre‑
sponds to the wM_COMPAREITEM API message.

Using these various Constituents, i t ’s possible to achieve effects
that would otherwise require a certain amount of complex API pro‑
gramming, window sub-classing and so forth. As I pointed out in the
July issue, u s i n g Visual Basic 5.0’s A d d r e s s O f operator alone can
cause al l sorts of unpleasantness when it comes to debuggingan appli‑
cation ‐ or indeed - whenever a sub-classing application is stopped
within the IDE. Much a s ] dislike the idea of shipping an application
with assorted OCX files in tow, there doesn’t seem to be any realistic

way of avoiding it i f you want fu l l access to the API.
Aside from the aforementioned controls, a num‑

ber of more interest ing components provide some
higher level functionality. F o r example, a Task Bar
IconConstituent canbeused to addan iconto the sys‑
tem tray area of the Windows95/NT taskbar. I t ’seasy
to useand has relatively few properties andmethods;
to use i t , you just need to set the I c o n and T i p prop‑
erties to the wanted icon image and tip text (the t i p

text appears as the mouse is movedover the icon in the tray area) and
thencall the A d d t c o n methodto add the icon to the taskbar. To remove
the icon, call R e m o v e r c o n , and t o modify i t , jus t alter the t i p text and
iconpropertiesbeforecalling C h a n g e I c o n to updatethe taskbar. Easy!

A pinch of this
Unfortunately, even with a control as simple as this, BeCubed seems
to have got things badly wrong: in order to receive events from the
taskbar icon,you needto set up an eventhandler for the control. This
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handler might , for example, be called BbbTray1_MouseDown, B b b ‑
Tr a y l _ M o u s e M o v e , o r whatever, depending o n the name o f the com‑
ponentand the type of event that you want to receive. Forconsistency
with Visual Basic’s standard event types, these handlers take four
parameters as shown in the code snippet below:
P r i v a t e Sub BbbTray l _MouseDown ( B u t t o n As Integer,

S h i f t A s I n t e g e r , x A s S i n g l e , y A s S i n g l e )
D e b u g . P r i n t " M o u s e D o w n " & B u t t o n & " " " & S h i f t

& " " & x X E "

E n d  S u b

" E & Y

Sofar sogood. However,when you come to usethis event handler
in anger, you’ l l quickly discover that irrespective of the mouse but‑
ton pressed, the B u t t o n parameter wi l l always be set to 1!Not only
that bu t the s h i f t , x, and y parameters are always
set to zero! BeCubed seemed to think it was enough
to merely s ignal that the event had taken place,
rather than repor t ing the details of the event. In
the present case, i t ’s impor tant to discriminate
between left-buttonand right-buttonclicks because
t ray icons typical ly do different things according
to which is pressed ( t r y left and r igh t -c l i ck ing the
Microsoft volume control appleton the system tray
and see the different behaviour that results).Worse, it’s impor tan t
for the appl icat ion to establish where the mouse click occurred
because it w i l l almost always want to display a popup menu in
response to a r ight -c l ick . I f we don’t know where the t ray-c l ick
occurred, how do we know where to display the menu? It should be
obvious that these considerations render the Task Bar Icon Con‑
stituent useless fo r real-world applications. BeCubed j u s t didn’t
bother to th ink things through.

Ia lsoencountered numerous problems wi th many of the supplied
sample projects. When install ing Basic Constituents, I didn’t accept
the suggested destination pathname, but instead opted to install i n to
a directory of my o w n choosing. Si l ly me. I t turned out that many of
the samples hadproject files containinghard-wiredpathnames and ‑
not unnaturally ‐ VisualBasic refused to properly loadthese projects
when askedto do so. Surely all this sort of stuff shouldhave beenhan‑
dled by the install program?

Another deficiency I encountered concerned the BeCubed Con‑
stituent Control Wizard (let’scall it BCCW for short). The BCCW is a
Visual Basicadd-in that’s intendedto simplify the creationof ActiveX
controls which use BeCubed controls as constituents of the aggre‑
gated control. The manual devotes an entire chapter to the BCCW,
showinga series of tantalising screen shots wi th examples of how to
add subsidiary componentsto an ActiveX control, which properties,
methods and events of subsidiary components should be exposed by
the new control, and so forth. The Wizard includes the usefulabi l i ty
to map properties, methods and events to more than one subsidiary
control so that ( f o r example) if the user were to change the back‑
ground colour or font of the aggregated control, then the property
change could transparently bereceivedby a l l subsidiary components.
Once you've set up the various mappings asyou want, BCCWwi l l gen‑
erate a l l the necessary source code for you.

So where exactly is it? Nowhere. An accompanying readme file
confesses that the Wizard ‘ isno t complete as of the shippingdate’ (7th
M a y 97). Icouldn’t help wondering why they didn’t defer the shipping
date unt i l the product was complete. The aforementioned readme
offered a r a y of hope by stating that the Wizard would bemade avail‑
able on the BeCubedWeb site. With eager, trembling fingers I fired up
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Internet Explorerand found - nothing.According to the information
posted on the Web site, the Wizard would be available ‘wi th in a few
weeks’, but at the time of wr i t i ng it ’s almost four months since the
shipping date and st i l l no wizard. Ho hum.

A pinch of that
Now the good news. There are some genuinely useful components
in the Basic Consti tuents package. Feast y o u r eyes on F i g u r e 2
where you ' l l see what looks v e r y much l ike the Windows Explorer.
This sample application is made f rom a single, compound ActiveX
control of type x E x p l o r e r in conjunction w i th a very few lines of
code. I n turn, the x E x p l o r e r control i s comprised o f a number o f
lower level constituents. A long the top, there’s a toolbar control
wh i le to the le f t you can see a Tree View control. On i t s r i g h t ,

there’s a L i s t View control. The aggregate also
contains a panel control, a tips contro l and a num‑
ber of sys tem image l i s t controls. A l l the g lue
which l inks these controls into a coherent whole
is hidden inside the aggregated control but natu‑
r a l l y y o u get the source to a l l th is code which
effect ively fo rms p a r t of the sample. ( B u t of
course, you don’t get the source code to the con‑
stituents themselves.)

Maybe you’ re wonder ing what is a system image l is t control? I t
makes available the various icon images which are usedby Windows
itself (notably the Explorer) when displaying files of a specific type.
This applies not only to files butalso to namespace objects such as the
printer, the waste paper bin, and so forth. On the subject of name‑
spaces, a shell namespaceconstituent can beusedto give Visual Basic
developers access to the Windows shellnamespace inc lud ing Control
Panel, Network Neighbourhood, etc.

One potentially interesting control in the Constituents arsenal is
the snappily named b b b B r o w s e r component. Using this constituent,
it ’s possible to programmatically read the type l ib rary information
f rom a DLL or OCX control where it can be enumerated us ing
installed callback routines. Although this is a pretty specialised com‑

Figure 2 - T h i s Explorer-style demo program illustrates h o w to put
a series of Const i tuents together to create a single, aggregate con‑
t ro l . Here, the ent ire content a r e a of the window corresponds to a
single ActiveX contro l wh ich has been createdf r o m a number of
Constituents. See the accompanying text for a descript ion of what
controls were used.
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ponent, it can be quite fun to play wi th (h in t : check out my old
favourite, the MSO97.DLL which implements muchof the user inter‑
face for Microsoft Office 97).

With a cherry on top
The EllTech ZIP component is worthy of special mention. It ’s a
stripped-down version of a product called Compression Plus which
is available separately f rom EllTech and has been
bundled into Basic Constituents to provide some
added value. The documentation accompanying
the ZIP component is the most comprehensive and
professional in the manual, ex tend ing to almost
40pages.As impl ied earlier, the documentation
you get relates to the fu l l version of the product,
but those parts of the manualwhich aren’t applic‑
able to the str ipped-down version have been
crossed out.

The stripped-down component can add files to a ZIP archive and
deleteor extract them, but the abi l i ty to freshen or update archives
has been removed and it ’s no t possible to perform integr i ty tests.
Automatic creation of stored directory names, handlingof password‑
protected entries and the abi l i ty to perform disk spanning are other
features which have been disabled in this version.

Despite its l imitations, the ZIP component ranks asthe best in
Basic Constituents. But asever, y o u needto keep a weather eye on the
subsidiary files required. The ZIP control is implemented via a 68K
OCX file which, as ever, requires MFC42 . D L L . This OCX file is essen‑
t ia l l y a wrapper which interfaces Visual Basic to the ‘real’ ZIP engine

l i k e l yto be pirated.

Sales:

60 © ENQUIRY NO. 036
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that’s implemented in an EllTech-suppliedDLL called coMPPL32 .DLL
(237 KB). I suspect that this is the fu l l version of Compression Plus
andthat it’s the OCX which limits the calls that can bemade.

The finish ing touch
As you’ll no doubt have gathered,I wasn’t wildly enthusiastic about
Basic Consti tuents. The overall qua l i t y isn’t up to the standard that

one would expect, the software is clearly s t i l l in
development, and the whole th ing smacks more of
a beta thana finished product. I was part icular ly
i r r i ta ted by the miss ingadd-in Wizard, the poor
documentation and the lack of dependency infor‑
mation. OK, i t ’s only version 1.0,but things should
rea l ly be better than this. My advice would be to
wai t for the next version. And if y o u real ly need
the ZIP capabilities provided by the EllTech com‑

ponent, you can purchase the f u l l version of Compression Plus for
less than the cost of Basic Constituents. a

Dave Jewell is a freelance consultant, programmer and technical
author specialising in low-levelsystemsprogramming, development
systems andcompiler design. He is the author of ‘InstantDelphi’
publishedby Wrox Press. You can contact Daveas
Dave@HexManiac.com.
To ‘try beforeyou buy’, download trial versions of Basic Constituents
from the BeCubed Web site at http://www.becubed.com. Basic
Constituents costs £135 and can beobtainedfrom Contemporary
Software on 01344 873434 (email:sales@comtemporary.co.uk).

“ I love t h e In ternet , ©
everything on i t  is f ree!”

Source: Overheard at COMDEX ‘97

It’s so easy to upload copied software from diskette or CD-ROM to an internet site, from
there itis freely available for download byanyone, anywhere inthe world.

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

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

Softlok rm +44 (0/1204 436000
+44 (0)1204 436025
sales@softlok.com

E X E o c t o b e r 1 9 9 7



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

= r « 3 y programs that users find friendly 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) minimizes
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 as the 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
Navigational Tool.”

Sheridan
The Developer's Edge

ActiveListBar is compatible with any fully-compliant
ActiveX host environment such asVisual Basic®,
Visual C++®, and Internet Explorer™3.02 or greater.

Toorder call: 01344 873434

Order ActiveListBar™
NOW
£99

OmONTEMPORARY

Talk ing you 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

Shersoft, and the Sheridan logo are trademarks of Sheridan
trademarks of Microsoft Corporabon. ActiveX and Internet

Explorer are trademarks of rosott Corpc m a t pubject to change without nobce
Prices quoted exclude VAT and
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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

XModem, YModem, ZModem,
Compuserve B+ and ASCII . Also includes nume r o u s other features
including handshaking, po r t status and monitoring. Supports all PC

transfers under Ke rm i t ,

platforms and comes with full source.

GreenleafComm++ 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 ab i l i t y to see what's on the line
when you need to work on protocols, c o m m software development
or debug an asynchronous communications link. ViewComm comes
complete with additional cables. ( D O S v e r s i o n also available.)

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
compan i e s , universities and individuals wishing to learn or improve
their C/C++ skills. Why n o t j o i n them in ge t t i n g the m o s t c o s t

effective, high quality C/C++ t r a i n i n g available?

C Video Course Personal Edition £199.95
(6 videos with ove r 13 h o u r sof train ing, 365 page workbook and source d i s k )

C++ Foundation Course PersonalEdition £199.95
(6 videos with o v e r 12 hours o f t r a i n i ng , workbook and sou r ce d i s k )

C++ Advanced Module - STL £49.95

C++ Advanced Module - Exception Handling £49.95

Call for details of Company and Educational Packs.

| SYMANTEC INTERNET TOOLS
The next ALL NEW v2.0generati RELEASED SEPT 15, 1997

WITH

JavaBeans

Visual Café for Java v2.0
Web Development Edition £ 79
The Solution with Everything You Need to Create and
Electrify you r Web-Site with Java. Includes:
@ Visual Café for Java I D E
@Visual Page wysiwyg HTML 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 £199
The Most Powerful Java and JavaBean Development
Environment. Includes:
@All features of Web Development Edition plus:
@ Incremental Debugging
@Java sou rce to x86 native compilation
@ Drag and Drop JavaBeans and Java applets
@ Work with visual objects or in file view mode
@ Fast compilers - bytecode or native executables
@ Wizards, class libraries and JavaBean componen ts

£349
Build Robust Java Applications with Instant Database

Visual Café for Java v2.0
Database Development Edition

Connectivity. Includes:
@ All features of Professional Development Edition plus
@ dbANYWHERE Server - which handles up to 25

connections. Scaleable to virtually any si with simple
upgrade. Native drivers for Oracle, Informix, Sybase
and MS SQL Server plus ODBC suppo r t t o 30+ other
databases. p u n a p e n e

@ Netscape FastTrack Web Server 7
© Sybase SQL Anywhere Relational Database Database

©@Object Database and Version Control software a

SiliconRiver
(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

All trademarks are recognised. Prices exclude delivery and VAT.
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or some time, Microsoft has been
w o r k i n g to integrate Java more

tightly w i th the Windows platform. A
m a j o r p a r t of th is effort has materi‑

alised in the form of J/Direct, which pro‑
vides a simple and transparent mechanism for cal l ing Win32 API
functions directly f rom Java code.

In this column we'll cover the basic usage of J/Direct and discuss
data type translation, known to COM typesasmarshalling.

So what is it?
J/Direct is acomponent of the Microsoft Java SDK 2.0. It allows you,
wi th l i t t le or no pain , to cal l Win32 API functions, such as
S h e l l _ N o t i f y I c o n o r Crea teWindow, a s well a s functions i n your
own custom DLLs.Although the same thingcanbeaccomplishedwith
RNI (Raw Native Interface), J/Direct is designed to work wi th code
that is not specifically Java-aware, while RNIfunctions must be writ‑
ten to cooperate wi th the VM.

J/Direct automatically handles cooperation wi th the VM (much of
the guts of J/Direct are implemented in the V M ) and most impor‑
tantly, it automatically marshalsJava data types to their C/C++ equiv‑
alents. If you are not famil iar w i th the term, think of it as translating
fromone data type to a different but semantically equivalent one. Mar‑
shalling is also used to describe movinga data type from one process
or machine to another.

So wha t does i t mean?
The only arguments the developer is required to provide are the

function name, the location of a function, the parameters and their
types, as well as the return type of the function. In the case of user‑
defined data types (suchasC/C++ structures) the developer mustalso
provide a description of the type that is adequate to make data con‑
version possible.

In the case of Win32 functions and data types Microsoft has done al l
the hardwork by providing a package with al l the commonWin32 API
functions andtypes. Youcancreate a simpleapplicationthat usesWin32
APIs quite easily asthe following code shows:
p u b l i c c l a s s S i m p l e Te s t

{
p u b l i c s t a t i c v o i d m a i n ( S t r i n g a r g s [ ] )

{

t r y  {
M e s s a g e B o x ( 0 ,

" C a l l i n g U s e r 3 2 . M e s s a g e B o x ( )

“ J / D i r e c t T e s t " , 0 ) ;

f r o m J a v a . " ,

} c a t c h ( E x c e p t i o n e ) { S y s t e m . e r r . p r i n t l n
( " U n e x p e c t e d E x c e p t i o n : " + e ) ; }
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Java for Windows
It might make Microsoft deeply unpopular w i th the rest of the Java

community, but the days of the Windows-only Java application have

arrived inthe form ofJ/Direct.To m Guinther wonders what makes it t ick.

/ * * @ d 1 l . i m p o r t ( " U S E R 3 2 " ) * /
s t a t i c n a t i v e i n t M e s s a g e B o x ( i n t hwndOwner,

S t r i n g t e x t , S t r i n g t i t l e , i n t s t y l e ) ;

In this case, we are directly declaring a prototype for the M e s s a g e ‑

B o x function which resides i n USER32 . D L L . The M e s s a g e B o x function
prototype is a standard Java declaration of a native function. What is
unusual is the documentationcomment that precedes the functiondec‑
laration. I t contains a specialdirective, @ d i 1 . i m p o r t ( " U S E R 3 2 " ) , that
informs the Java compiler that the function should be dynamically
linked from USER32 . D L L . Because this is a ‘SimpleTest’ the method is
declared inline. Youprobably don’t want to do this in every class where
you needt o call the M e s s a g e B o x API, s o use the U s e r 3 2 class provided
in the com.ms.Win32 package of the Microsoft Java SDK. This class
provides the prototypes for the most common USER32 functions. There
are also correspondingclasses for KERNEL32, GDI32, SHELL32 anda few
of the other common system DLLs.

So how does it work?
J/Direct works by using directives embedded in the standard Java
Documentationcomment / * * . The compiler parses the directive and
addsa special attribute to each J/Direct method or field in the class
file. The VM then uses the information encoded in the attribute to
determine how to execute the method or marshal data.

The pr imary directive, ¢ d l 11 . i m p o r t , i s used t o declare that a
nativefunction w i l l use the J/Direct protocolrather than the RNIpro‑
tocol, and is placeddirect ly above the methoddeclaration. Optionally,
the @ d 1 l . i m p o r t directive can beplacedabove the class declaration,
which indicates that a l l native methods should use J/Direct.

The standard syntax for the @ d 1 l . i m p o r t directive is:
/ * * @ d 11 . i m p o r t ( " L i b r a r y N a m e " , < M o d i fi e r > ) * /
where L i b r a r y N a m e i s the name o f the DLL that exports the function.
Table 1lists the range of available modifiers and their meanings.

A second directive, ¢ d l 1 . s t r u c t , i s used t o describe a C/C++
structure a sa Java class.The @ d l l . s t r u c t directive should b eplaced
above the class declaration.

The standard syntax for the @ d 1 1 . s t r u c t directive is:
/ * * @ d 1 1 . s t r u c t ( < L i n k T y p e M o d i fi e r > , < p a c k = n > ) * /
where the optional parameter L i n k Ty p e M o d i fi e r specifies the rep‑
resentation of S t r i n g and c h a r types and can be a n s i , u n i c o d e , or
a u t o ( i n which case the VM wi l l detect the appropriate type at run‑
t ime). The optional parameter p a c k specifies the alignment of the
structure members and can beeither 1,2,4 or 8 (the default is 8).

The final directive, @ d 11 . s t r u c t m a p , i s usedt o handledeclarations
of fixed-size ar ray elements within structures.This includes declaring
fixed-sized strings, which is necessary because Java treats a l l S t r i n g
data types a s having a dynamic size. The @ d l 1 . s t r u c t m a p directive
should precede the str ingor array declaration in the Java class.
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The standard syntax for declaring fixed-size str ings us ing the
@d1 l . s t r u c tma p directive is:
/ * *@ d 11 . s t r u c t m a p ( [ t y p e = T C H A R [ s i z e ] ] ) * /

where s i z e indicates the number of characters in the string, includ‑
i nga space for the NULL terminator. :

The standard syntax for declar ing fixed-size strings us ing the
@ d l l . s t r u c t m a p directive is:
/ * * @ d 1 1 . s t r u c t m a p ( [ t y p e =F I XEDARRAY, s i z e = n ] ) * /
where the parameter n indicates the number of elements in the array.

So what's the catch?
Thefirst step in marshallingdata is to find anequivalent physicalrep‑
resentation. The Java l o n g type and the C/C++ l o n g type are name
equivalent butdo nothavea compatible physical representation. The
Java l o n g is 64-bits while the C/C++ l o n g is typically 32-bits. Under
Win32 operating systems, marshall inga Java l o n g , requires the use
o f the _ i n t 6 4 data type.

The second step is to ensure that semantic equivalence, or mean‑
ing, is maintained. For example, the Java b o o l e a n type can have one
of two values, t rue or f a l s e . Un t i l recently C/C++ did not have a
direct equivalent andcodewritten pr ior to introductionof the C/C++
b o o l type typically uses an i n t type to represent abooleanvalue. For
legacy code, the Java b o o l e a n type must be marshalled to a C/C++
i n t type,w i th the value f a l s e translating to 0.The two most logical
choices for translating the t r u e value are 1or -1. Microsoft chose to
translate t r u e to 1,which is reasonable but migh t cause problems
with languages that specifically expect or require -1.

The Java c h a r type is a 16-bit unsigned character so you migh t
expect a straight physical translation to aC/C++ u n s i g n e d s h o r t .
Fortunately,this is not the case,and for goodreason.By default, a Java

c h a r type is translated to an 8-bit s i g n e d c h a r ; the type most com‑
monly used to represent characters in C/C++. Ultimately, the c h a r
type can be translated accordingto your specification us ingthe a n s i ,
u n i c ode , or a u t o directives describedpreviously.

Beyond the simple scalar types, marsha l l ing ar rays , the Java
S t r i n g type (wh ich is a special fo rm of an array), and C/C++ struc‑
tures areprobably the most essential things to understand. In C/C++,
arraysandpointersareequivalent.Thus if youmarshala Java i n t [ ] ,
its correspondingC/C++ type w i l l be i n t *.

In the case of the S t r i n g type ( o r c h a r [ ] ) the correspondingmar‑
shalledtypew i l l bec o n s t c h a r * . I t i s cons t c h a r * becausea Java
S t r i n g type is read-only. This means that you cannot directly pass a
Java S t r i n g type to a C/C++ API that intends to modify i t . In order
to pass a S t r i n g type toa C/C++ API, youmust create an instanceof
the S t r i n g B u f f e r class, and set i t s buffer capacity ( S t r i n g ‑
B u f f e r . s e t C a p a c i t y ( i n t ) ) t o a value which i s appropriate for the
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API y o u are calling. Af ter the API cal l y ou can use the s t r i n g ‑
B u f f e r . t o S t r i n g method t o extract the S t r i n g .

Finally,C/C++ usesmany user-defined structures. These are very
similar to aJava or C++ class wi th variations onmember access (the
default i s p u b l i c ) . Java classes haveone property that i s not shared
by C/C++; the order and offset of the members with in the class are
not specified. These characteristicsof the classaredeterminedby the
VM a t run-time.When the @ d 1 l . s t r u c t directive i s specified the VM
treats the Java class as if it was a C++ structure. Whenever an
instance of the translated Java class is created, it w i l l be allocated
frommemory that w i l l notmoveduringgarbage collection. The align‑
ment of the structure members w i l l be controlled by the alignment
(pack=n) specified i n the @ d l l . s t r u c t directive. Also, any S t r i n g
type that appears in the Java class w i l l bemarshalledaccording to the
ans i / un i c ode / au t o specification o f the @ ¢ d l 1 . s t r u c t directive.

So where's the example?
To get a feelfor howmarshallingworkswe'll take a lookat how to define
a Java functionprototypefor theWin32 R e g i s t e r C l a s sAPI,anddeclare
a Java class for i tswwDcLass data structure. R e g i s t e r C l a s s API takes
as its only parameter a pointer to a WNDCLASS structure that describes
thewindow class that is to be registered.Wedon’t havepointers in Java,
sowe'll pass a WNDCLASS reference to the native function. The VM wi l l
manage translation of the referenceto a pointer asnecessary.

The firs t t h i ng requi red is to declare a Java equivalent of the
C/C++ WNDCLASS structure. By declaringa Java class wNDCLASs and
defining its members, in structure order, w i th the appropriate mar‑
shalled Java t o C/C++ data types, and using the @d 11 . s t r u c t direc‑
tive we have essentially created a ‘Java struct’.
/ * * @ d l l . s t r u c t ( a u t o ) * /

p u b l i c c l a s s WNDCLASS {
p u b l i c i n t s t y l e ;

l p f nWn dP r o c ;
c b C l s E x t r a ;
c bWndEx t r a ;

p u b l i c i n t
p u b l i c i n t
p u b l i c i n t
p u b l i c i n t h I n s t a n c e ;

h I c o n ;
h C u r s o r ;

p u b l i c i n t
p u b l i c i n t
p u b l i c i n t h b r B a c k g r o u n d ;
p u b l i c S t r i n g lpszMenuName;
p u b l i c S t r i n g l p s zC l a s sName ;

For the function prototype we use the @d l 11 . impo r t directive t o
specify that the R e g i s t e r C l a s s API should b e linked from
USER32.DLL. We also want the system to dynamical ly determine
which form of the function ( a n s i or u n i c o d e ) should be used.
/ * * @d 11 . i m p o r t ( " U S E R 3 2 " , a u t o ) * /

p u b l i c n a t i v e s t a t i c s h o r t R e g i s t e r C l a s s
(WNDCLASS l pW n d C l a s s ) ;

So what's the point?
J/Direct isobviouslyapowerfulway to bridge the gapbetweennewJava
technology and the largebaseof C/C++ legacy code. Next monthwe’ll
examine usingJ/Direct wi th OLE, and interfacing to customDLLs. @

TomGuinther is a SoftwareArchitectfor NuMega Technologies in
NashuaNH, USA. He can be reachedvia e-mail at tomg@numega.com.
TheMicrosoftJava SDK2.0 is in public beta andcan befoundat
http://www.microsoft.com/msdn. The SDKcontains the complete
documentationfor usingJ/ Direct andmarshal l ingdata types.
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lieal C++ for the C++ Pra:

Power++ 2.0 adds
support for Intel MMX tech‑
nology and the Pentium
Pro processor, to take full
advantage of high-perfor‑
mance hardware where
available. The chart below
provides a comprehensive
list of code generator opti‑
mizat ions employed by
Power++ to deliver fast,
small executables. In addi‑
tion, precompiled header
support, incremental link‑
ing, and fast background
builds allow Power++ to
minimize build times dur‑

ing development. Strong code generator optimizations, including
Pentium Pro optimizations and the ability to exploit register-based
parameter passing, allow Power++ to generate fast, tight code. You
can individually select the optimizations you need to fine-tune your
code’s performance.

Loop unrolling
Constant propagation
Arithmetic simplification
Redundant compare elimination
Machine-specific instructions
Enregistering of variables
Jump-chain compress ion
Mathematical function optimization
Instruction scheduling
Copy propagation
Common subexpression elimination
Redundant load/store elimination
Dead code elimination
Inline function support
Tail recursion elimination
and many more...

Support for New C++ Language Features
Power++ 2.0 now supports run-time type information (RTTI) and name‑
spaces, from the latest ANSI draft. RTTI allows the type of an object to
be determined during program execution. A namespace is a declara‑
tive reg ion that attaches an additional identifier to any names declared
in the object, helping you eliminate conflicts with names declared else‑
where in the program.

Powelr-4- teles C+ aumeeactalile
With traditional C++ tools, learning C++ can mean a formidable learning
curve. You need to become an expert in Windows application develop‑
ment , the underlying Windows framework class library of the develop‑
ment system, object-oriented p r o g r a m m i n g , and the C++ language
Only after learning all of this can you build applications using C++.

Power++ makes C++ application development approachable
because its component-based environment allows you to get under‑
way immediately and learn while you build applications. To get started
with Power++ , you visually create your G U I , then drag and drop
objects into the code editor window to program your event code. A
Reference Card presents all the actions you can perform on an object
and Parameter Wizards walk you through the coding process with
explanations and examples of the parameters involved

, Migrate to ‐ Power++ i s i [ree*
Offers for owners of a Windows C++ Compiler, Migrate to.
@ Power++ .. for only £132.00.
@ Power++ Profe: for only £332.00.
@ Power++ Enterprise . . . . . for only £686.00
* 60 day money back guarantee
Prices valid until 31/10/97. Prices do not include VAT, or delivery E&OE

Ifyou do it with C++ ‐ Do it with Power++!
P u w e l ' < - + -‐ lakes aud Uses Cummonents
Power++ makes it easy to build custom business solutions by leverag‑
ing prebuilt, reusable ActiveX components including ActiveX controls
and server components. ActiveX components that you build or pur‑
chase from a commercial vendor are automatically integrated so you
can immediately tap into their capabilities with drag-and-drop pro‑
g ramming , dynamically generated wizards, and online reference infor‑
mation. This not only translates into instant application functionality, but
instant expertise for your development team, s i n c e you get full compo‑
nent knowledge and assistance at your fingertips. And for m a x i m u m
performance, Power++ automatically exploits the dual-interface stan‑
dard of ActiveX components.

The FastestWay to BuildComponents
Power++ provides a simple way to create Power++ and ActiveX Server
components so you can share your development efforts throughout the
team. Power++ components are based on true C++ so they can
exploit object orientation, multi-reading support, and inheritance. The
product includes component library source code which lets you sub‑
class existing components and add your own properties and events.
To enhance productivity, your components are automatically added to
the Reference Card so you can tap into the drag-and-drop program‑
ming features and wizards.

P o w e r saud lepid Anulication
Hevelopuent (AL)
Power++ has literally defined the RAD C++ space in the industry.
Though RAD has been legitimised by the entry of other vendors,
Power++ is still the only RAD C++ tool to deliver acomponent-centric
approach based on a true ANSI C++ implementation. The RAD and the
visual development tools basis of Power++, removes much of the
repetitive coding involved in building business applications. Power++
removes the labour and the potential exposure to errors involved in tra‑
ditional C++ coding of Windows API calls. Use your C++ expertise to
implement your application by automating the Windows interface.

Fast,E n t e r p r i s eCalilier Uetalase
While you can use any database with Power++, you will find that the
one in the box, Sybase SQL Anywhere, is praiseworthy for its great per‑
formance and small footprint. As opposed to the rudimentary databas‑
es included in other development tools, SQL Anywhere is a robust,
relational database with advanced features like row-level locking, trig‑
gers, stored procedures, transaction processing, referential integrity, a
powerful query optimizer, and remote replication (when deployed in a
multi-user setting). Applications created with Power++ can be
deployed without royalties u s i n g the Sybase SQL Anywhere restricted
runtime engine.

The Power++ Enterprise edition also includes a coupon in the
box for a free copy of Sybase SQL Server Professional for Windows
NT. With intranet capabilities and the option to replicate data, this high‑
performance database is ideal for larger workgroups and enterprise‑
wide deployment.
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Plus ga change
Stroustrup’s C++ reference evolves to

reflect the major changes in the language

while Knuth’s legendary The A r t of

Computer Programming has remained

almost unaffected over the years . Here are

Francis Glassborow’'s first impressions.

2 my last column I reported very briefly on the publication of The
C++ ProgrammingLanguage, 3" edition (ISBN0 201 88954 4) and

exhorted you to read i t . Let me expanda little further.
The three editions of this book represent three key stages in the

development of C++. In the first edition (closelymodelledon K&R)the
C++ is substantially Cwith a number of interesting extensions. The
book clearly addressesC programmerswho are lookingfor support for
a higher levelof abstraction.This phase of the development of C++ is
the one typified by the description ‘a better C’. I donot want to get into
an argument about that description becausewhether youfind C++ bet‑
te r or worsethanC largely depends on what you are using it for.

The second edition represents a stage when C++ was metamor‑
phosingfrom ‘almost C wi th extras’ to a ful l fledged free standing lan‑
guage. At that stage (1991) C++ was rapidly becoming popular (not,
thank goodness, as explosively as Java in 1996)but it was st i l l clearly
regarded as a dialect of C. The natural route to C++ proficiency lay
through a C style apprenticeship.A majorproblem with this was that
the newcomerwas faced withall the complexity of C (doinggoodwork
with minimalist tools requires skil l and understanding)and then al l
the added complexity of C++ under development. To make matters
worse, m a n y wr i t i ng about C++ had only half digested the implica‑
tions of both the actual and proposedextensions.While I a msure that
Bjarne Stroustrup hada clear vision of where he was going, much of
the middlegroundwas stil lonly part ly formed fromprimordialchaos.

In the intervening six years a great deal has happened. C++ has
matured into an independent enti ty which should be learnt as a lan‑
guage in itsown right. Newandpowerful idioms havebeendeveloped.
The experts have refined their view of what is appropriate. We now
have an excellent vehicle for a wide rangeof people from students tak‑
i n g their firs t tentative steps at programming to distributed teams
developing large scale products.

The third edition of The C++ Programming Languagepresents a
much cleaner introduction to modern C++. I think that many would
be less keen to jump i n t o the cauldron of Java if their first introduc‑
t ion to C++ hadbeen to the language Stroustrup presents here. This
book is the product of m a n y years spent l is tening to the ideas and
fears of others by someone who is wi l l ing to change. As a single exam‑
ple consider the problemof whether a parameter should beby-value,
a pointer type or by-reference. Bjarne Stroustrup is now quite clear
andexplicit. Smallobjects canusually bepassedby value, larger ones
by c o n s t &( ie the semantics of value bu t without the overhead of
copying). He recommends that you use a pointer rather thana refer‑
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ence for a parameter where the state of the or ig inal argument is sub‑
ject to change by the function. Note that he is wr i t i ng about declared
parameters not the impl ic i t t h i s parameter usedby a member func‑
tion, which has always been a pointer.

The second edition of Bertrand Meyer’s Object OrientedSoftware
Construction (0 13629155 4) landed on my desk a few weeks earlier. I
have always recommended the first edition of this book even to peo‑
ple who had no interest in Eiffel because it was an excellent intro‑
ductionto OO.Like Stroustrup’sbook above, Object OrientedSoftware
Construction is the product of much thought and a matur ing insight
intothe reader’s needs. It ’salso effectively an entirely n e w book bui l t
on the skeleton of the first edition. You should read this book if you
want to understandthe subject rather thanjust usedevelopment tools
providedby your employer.

Knuth is back
A few days ago the th i rd edition of volume 1 (FundamentalAlgo‑
rithms,0 201896834)of DonaldKnuth’s seminal work TheA r t of Com‑
puter Programmingarrived. I was sti l l doingmy Maths degree when
Knuth started planning this book in 1962. By the time of first publi‑
cation, it had grown from a 12-chapter book to a planned 12-chapter
work in sevenvolumes. The second editionof volume 1was published
in 1973alongwith the first edition of volume 3.The second edition of
volume 2 (SeminumericalAlgorithms) came out in 1980. Since then,
The A r t of Computer Programminghas remained one of the few con‑
stants in ou r world of programming,a half-finished classic.

If you expect an entire rewrite twenty-nine years after the first edi‑
tion then you have probably not read the original. Few things have
changed in the area of fundamental algorithms during that time. ‘Prov‑
i ngFermat’sLastTheorem’ asanendof chapter exercisehasbeendown‑
graded in difficul ty from 50(research subject) to 45(very hard term
paper).A slightlycleaner implementationof Euclid’sAlgorithm appears
in the solutions section. The changes areal l of this kind, addingpolish
andupdatingan alreadyoutstandingwork. You can’t quiteusethe index
of the second edition with the third but you won’t bemany pages out.

As well asnew editions of each of the first three volumes (I expect
more change in volume 3 Sorting and Searching as a lot of work has
beendone in this area)wearepromisedvolume4,CombinatorialAlgo‑
rithms. Lam await ing this wi th interest,not leastbecause while it only
covers two of the original chaptersit is beingpublished in three parts.
Is this the first time a volume of a multi-volumework is itself a multi‑
volume publication? And a chapter takes morethan a volume?
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The Art of ComputerProgrammingmay bean academic
work, but if more people were familiar with it we would
have fewer (badly) re-inventedwheels in our industry.

Another compiler
A couple of years ago several of my friends using Apple
Macs told me about the great compi ler they had for C++. They
described CodeWarrior f rom Metrowerks in g low ing terms. A few
months ago I noted that Metrowerks were planning to releasea ver‑
sion for Windows NT. It was only when I was testing Sony Computer
Entertainment’s Yaroze PlayStation (an interesting product) that I
discovered that the plan hadbeenrealised. I chased up a review copy
of the product and I can say that I am impressed. I have not hadtime
to put it through an in-depthstress test but I haveseen enoughto know
that it is a product y o u should know about.

Briefly, it is a32-bit cross development package that handles not
only C and C++ but also Java and Object Pascal ( i t can even manage
much Delphi source code). In general, the compilers compile to an
intermediate language (simi lar to the excellent JPI TopSpeedcom‑
pilers)which is thenusedfor chip-specific code generation. In the cur‑
rent version, Java is excluded from this mechanismbut I understand
that this is goingto change some time in the future.

One interest ing resul t of p rov id ing compilers for several lan‑
guages in a single package is that mixed language development
becomes standard. Another is that the intermediate language must
support the needs of a l l the high-level languages. This means that
array bounds checking is available to Cand C++ (youneedto do some
work, but the compiler can support your efforts). It also implies that
future releases may support garbagecollection in the intermediate
language (required by Java).

There is a special single-platform version for non-professionals
(though I believe the licenceallows its use for shareware as well as PD
development)called CodeWarriorDiscoveryEditionat £59.50. Fordetails
andsupply of this andtheprofessionalversions contact Ful lMoonSoft‑
ware DistributionLtd (tel01628 660242, http://wwwfullmoon.com/)

Last month's problem
What is wrong with the following code that results in broken code if
an exception is thrown from wi th in the t r y block?
v o i d m y _ s t r i n g : : c o n c a t ( c o n s t m y _ s t r i n g & a ,

c o n s t m y _ s t r i n g & b ) {
l e n = a . l e n + b . l e n ;

t r y  {
c h a r * t e m p = n e w c h a r [ l e n + 1 ] ;

s t r e p y ( t e m p , a . s ) ;

b . s ) ;

d e l e t e [ ] s , s = t e m p ;

}
c a t c h ( b a d _ a l l o c b a ) {

" O u t o f m e m o r y i n s t r i n g : : c o n c a t , n o
c h a n g e s made"

s t r c a t ( t e m p ,

c o u t  < <

< <  e n d l ;
t h r o w b a ; / / r e t h r o w f o r u s e r h a n d l e r

yi

This is one of those coding problems that you either spot straight
away or miss altogether. What makes it worse is that the problemwil l
only surface when an exception has been thrown. That is about the
worst scenario for debugging that I can imagine. At the very least test
harnessesneedto generate fake exceptions, that meansthat you need

a toolkit of special purpose functions. For example,you
needa way o f getting new t o throw b a d _ a l l o c even when
there is plenty of memory. You cannot simply over-ride
operator n e w ( ) w i t h a version tha t always throws
b a d _ a l l o c ( ) because that would b e triggered too early. I
wonder if anyone knowsof debugging tools that allow you

to force the throw of a specific exception at your chosen point . If so
please do not keep it to yourself.

Now have a quick look at my code aboveand see if you can spot the
problem. It is there in the very first‘ l ine where I change the value of
l e n . If an exception does come out of the t r y block, the m y _ s t r i n g
instance w i l l have the w r o n g value of l e n fo r i ts current a r r a y of
c h a r . So l e n must not be changed unt i l after the call to n e w.

To the bestof my knowledge,deletingan ar ray of c h a r cannot gen‑
erate an exception, but in general programmers also need to be very
careful of destructors. A n y destructor that leaks an exception is very
bad news. Consider:
M y t y p e * m t = n e w M y t y p e [ 1 0 ] ;

/ / o t h e r code
d e l e t e [ ] m t ;

What happens if oneof the calls of ~ M y t y p e () duringthe deletionof
the array throws an exception? Almost certainly your program is i n a
mess and needs to use whatever emergency exit is available. This exit
should b e provided b ya call t o u n e x p e c t e d ( ) . B y default, this wil l call
a b o r t ( ) . You may not be enthusiastic about this but at least the pro‑
gramwi l lnotcontinue to thrasharounddoinguntoldpossibledamage.

How do we ensure that we get this behaviour? By requir ing that
a l l destructors in the code wewrite havean exceptionspecification of
t h r o w ( ) . I n other words the prototype for ~ M y t y p e should be:
~ M y t y p e ( ) t h r o w ( ) ;

It is time that we startedusingexception specifications, bothto get
sane behaviour from applicationcodeandto sensitise ourselves to the
needto think about what weare going to passon to others to deal with.

This month's problem
M a n y of us are aware of the needfor us ing casts when manipulating
addresses through v o i d * in C++. Unlike C, C++ requires a cast to
convert a v o i d * t oa T * . We are also aware that it is good practice to
use the new style C++ casts. In that context, can you see any problem
with the following code?
i n t c o m p ( v o i d c o n s t * v p l , v o i d c o n s t * v p 2 ) {

T c o n s t * t p l = r e i n t e r p r e t _ c a s t < T c o n s t * > ( v p 1 l ) ;

T c o n s t * t p 2 = r e i n t e r p r e t _ c a s t < T c o n s t * > ( v p 2 ) ;

r e t u r n t p l - > c o m p a r e d _ w i t h ( * t p 2 )

}
i n t m a i n ( ){

T  a r r a y _ o f _ T [ 1 0 ] ;
/ / d o s o m e t h i n g t o i n i t i a l i s e members o f
/ /  a r r a y _ o f _ T
q s o r t ( a r r a y _ o f _ T , 1 0 , s i z e o f ( T ) , c o m p )

/ /  d o  w h a t e v e r
r e t u r n  0 ;

Assume that compared_w i th i s asuitable c o n s t memberfunction
of class T. Ls
Associations of C/C++ Userssubscriptions: individual£15, student
£7.50, corporate £80, Overload & C++ SIG£30 (includingACCU
membership). Forfurther informationandapplicationforms write to
FrancisGlassborow, 64SouthfieldRoad, Oxford, OX4 1PA,cal l 01865
246490or emailfrancis@robinton.demon.co.uk
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“Hen Ree I IDEO TRAINING FOR C & C++
Funct ion Pointers

Add(
{

4
t First, int Secongy

First + S e c o n d ;

Subtract( t F i r s t ,
Second)

First - S e c o n d ;

T h e C V i d e o C o u r s e
This comprehensive training c o u r s e ,
takes you from beginner to proficient
C programmer in the shortest time
possible. Designed specifically for
Video, the course features advanced
display techniques to produce a
visually stimulating presentation. By
keeping your interest level high, the
video ensuresthat your retention level
is also high. The entire C language is
covered in 13 hours of video.
Including the time spent working through
exercises, you should be able to complete
the course in approximately 60 hours.
Even though you may not know
anything about C when you start the
c o u r s e , you should be a proficient C
programmer by the time you finish.
You can use the course with any
standard C or C++ compiler.
In addition to teaching C, this course
is also designed to build the foundation
you need for learning C++.

Video Tra in i ng
Benefits
Remarkable value
One week's training course £1295
Personal Edition Video Course £ 2 0 0

You Save £1095

On Site Training (For Ten) £6500
Company Edition Video Course £ 5 0 0

You Save £6000
Convenience
Learn when and where it suits you and at
your own pace.
Permanently available
Forget something ? Havea free repeat
lesson should you ever need it.

T h e C + + F o u n d a t i o n
V i d e o  C o u r s e
This comprehensive training course
enables C programmers to be proficient in
C++ and object oriented techniques in
rapid time. Designed specifically for
v ideo , the c o u r s e u s e s advanced
display techniques and powerful
illustrations drawn from familiar
everyday situations. This approach
impresses meaningful pictures on your
mind, and stimulates your thinking
process, making it easier to grasp C++
concepts first time, and for good !
After watching each of the 12 subject
video presentations, completing the
corresponding exercises in the
accompanying workbook drives
home the concepts in the video.

false p r o m o t e d t o 0
t r u e p r o m o t e d t o !

A d v a n c e d C++
V i d e o M o d u l e s
These modules are ideal for
programmers who have completed the
C++ Foundation Course, or who already
have a solid knowledge of C++.
They cover advanced topics, such as
Exception Handling, Templates, STL
and Iostreams. These modules examine
the syntax of advanced features and
spell out the implications for your code.
For example one module looks at the
benefits of exception handling and the
challenges involved in using it to build
more robust applications.

W h y Si l i con River
Video Tra in ing
"Both products show video can be an
excellent medium for training"

PCW magazine
"Recommended" EXE magazine

Over 5,000 video training courses have
been sold.
Previous customers include:
Abbey National, Alliance & Leicester,
Cable & Wireless, CERN Institute,
Glaxo/Wellcome, Logica, Greenwich
University, Lucas R&D, Oxford University,
Philips Research, Reuters, plus many more
company’s, colleges and thousands of
individuals.

Silicon River Limited, 106-108 Powis St, London SE18 6LU. 0181 317 7777, fax 0181 316 7778.
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[ e S
C V i d e o C o u r s e
Personal Edition
6 video's with over 13hours of
training, plus approx..50 hours of
practical exercises. 365 page
workbook and source disc.
Five Pack
As Personal Edition but with 4
extra workbooks.
Company Pack
As Personal Edition, but with an
extra set of video tapes, 9 extra
workbooks, plus exclusive course
leaders notes. £499.95
C++ Foundation Video Course

£199.95

£299.95

Personal Edition
5 Video's with over 12hours of
training, plus approx. 45 hours of
practical exercises. Extensive
workbook and source disc.
Five Pack
As Personal Edition but with 4
extra workbooks.
Company Pack
As Personal Edition plus extra set
of video tapes, 9 extra workbooks,
& exclusive video interviews on
applying C++ and OOP.

£199.95

£299.95

£499.95
Advanced C++ Video M o d u l e s
Personal Edition-Currently Available
Exception Handling £49.95
Standard Template Library £49.95

Available Summer 96.
Templates (Personal Edit ion) £49.95
Iostreams (Personal Ed i t ion ) £49.95
Combination Set (a l l 4 modules) £149.95
Company Packs £ T.B.A.

ON LINE (Phone/Fax/email)
Support/Consulting Packages
Available for Cand C++. £Call

H o w To Order
CALL 0181 317-7777
FAX 0181 316-7778
email sales @siliconriver.co.uk
MAIL
SILICON RIVER Ltd.
106-108 POWIS STREET
LONDON
SE18 6LU

™  @
Please add £10 delivery and VAT to al l orders

SEE
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ProfessionalVisual C++ 5Act iveX COM Control Programming reviewed by Gavin Smy th

irst of al l , i f y ou
haven’t heard of

ATL, have a look at
Dave Jewell’s Glad
y o u could COM in
June’sEXE: theActive
Template L ib ra ry is
Microsoft’s latest
l ib rary for creating

slick ActiveX objects. I found thatmy attempts
to use theATL were frustrated by the inade‑
quacy of introductorymaterial suppliedwith
the l ibrary, and that is where this book comes
in,asit coversATL aswell asotherapproaches
to wr i t i ng ActiveX controls in C++.

Overall the book is up to the customary
h igh standards of Wrox’s Professional series:
there arevery few typos andtheauthorsdonot
wastepaperwithcompletecode listings.There
is no accompanyingdisc, but complete source
code can be found on the Wrox Web site
(http://www.wrox.co.uk). As well as control
development, deployment and testing of con‑
trols in C++, Visual Basic and Internet
Explorer is covered extensively. The book is
very pro-Microsoft; some of the sections read
like marketing blurb. Although the book says
that VisualC++ 5 is required,youcangetaway

with 4.2b plus the ATL download from
Microsoft’sWebsite andstillgainalot from it.

There is a very good introductionto COM
concepts, s tar t ing shar ing b ina ry objects,
t h rough to interfaces and object factories.
Having taken a theoretical look at ActiveX,
the authors develop a simple control f r om
scratch showing that, although the code is not
ifficult, it is tedious to get r ight . After this

they dive into ATL, rewr i t ing and extending
the previous control il lustrating how much
simpler the task is. Knowledge gained from
the earlier section proves to be valuable in
demysti fying the contents of the myr iad of
files generated by the ATL wizard. The ATL
chapters cover control activation, drawing,
properties and property pages, methods and
events. Surpr i s ing ly the authors omitted
scriptingand initialisationsafety (howtopre‑
vent warnings when a control is usedwithin
an Internet browser). Fortunately, that is one
area covered well in Microsoft’s ATL docu‑
mentation. Af ter ATL derived controls the
book moves on to an explanation of bulkier
OCXs us ingsophisticated MFC support.

A l l of this is put into practice in a larger
application ‐ a distributed enterprise-wide
event calendar. The controls used rangefrom

front-end user interfaces to worker objects,
and are writ ten usingATL or MFC, though
the authors do no t explain why they chose
one and no t the other for any particular con‑
trol. My favourite quotation from the book is
‘DCOM is jus t COM wi th a longer wire’; the
ease w i t h whicha set of objects work ing
together on onemachinecan be expanded to
the same objects on a number of platforms
illustrates the t ru th of that statement. The
book closes with a discussionof control secu‑
r i t y and l icensing, and the deployment of
controls via the Internet.

I f ,l ikeme,youfind theMicrosoftATL doc‑
umentation heavy going, reading this book
clarifies much about ActiveX programming.

Framing Sof tware Reuse: Lessons f rom the RealWorld reviewed by Mary Hope

D° not bemisled by
the upbeat t i t le;

th is is a book in a
t ime warp. The fore‑
wordexplains howEd
Yourdon and the
author mooted this
book ten years ago. A
long genesis is not in

itself a bad th ing but this book manages to
misrepresent reuse in object-oriented pro‑
gramming, ignore the work of reuse through
patterns andthe reuseof binary components
such as VBX/OCX/ActiveX, and attack yes‑
terday’s demons such as the Waterfall
method. Bassett proposes a reuse matur i t y
modelwi thno apparent awareness of the var‑
ious similar theories andmodels.

The warnings are present r igh t f rom the
start in those awful ‘RealWorld’ words in the
title. Ihavealwayshaddifficulty wi th the con‑
cept that someworlds aremorerealthan oth‑
ers.Differentyes butequal in their existence.
A title that better reflects the contents might
be ‘Reusewith pseudoobjects andCobol’ but
no publisher would gowi th that one.

This book could be useful to an unrecon‑
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structedCobolprogrammer. If the readerhas
managed to beeither ignorant or unenthusi‑
astic about reuse th is book has some con‑
v inc ing (butnotvery original arguments) for
i ts use. It also acknowledges that reuse is not
j us t a technical issue bu t a cul tura l and
organisational one.

The opening shot is a hard sell about the
product iv i ty gains of using the ‘frame’
approach in software development. When
teaching I have often lamented the dearth of
hard evidence about the promised benefits of
reuse. Superficially, the first few chapters of
this bookremedy this deficit.Howeverthere is
aspuriousnessabout theevidence. It reminded
me of pyramid sell ing meetings designed to
inspirewhere roundsof applausegreet the lat‑
est staggeringsuccess stories.Theoft repeated
phraseusedto describe frames is ‘thesameas,
except’.Onewaits wi thbatedbreathto find out
exactly how to use the ‘frameapproach’.

Well what a disappointment that is. It
seems toboi l down to wr i t i nga Cobol source
file that you anticipate might be reusable if
parts of it could be changed. This is a frame.
You mod i f y the frame, i e reuse i t , wi th a
small selection of commands. These com‑

mandsare implementedby putt ingthe frame
th rough a ‘frame processor’. To my way of
th ink ing , th is i s no t much mo r e than a
souped up word processor. Possibly useful,
but it is not going to replace sliced bread.

Tucked away on page 119 is a small para‑
graph headed ‘language richness’ explaining
that some languages, such asC++, cannot be
used w i t h th is method. The ma in reason
being that, in these languages, there are too
many ways to do the same thing. B r i ng back
Cobol, a l l is forgiven.

Th is book is a useful reminder that we
have not yet cracked the reuse problem in
software development.

* Verdict: Only suitablefor unreconstructed
CobolProgrammers.

“Author: sett
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UML Distilled
Publisher's price - £23.95

Martin Fowler
Club Price £19.16

Written for those who are already grounded in
object-oriented analysis and design, th i s concise
overview introduces you to UML , h igh l igh t ing key
elements of i ts notation, semantics and processes.
Included is a brief h is to ry of UML's history, devel‑
opment, and rationale, as well as discussions on
howUMLcanbe integrated into the object-oriented

development process.Thebook profiles various modellingtechniques
associatedwi th UMLalongwith concise descriptions of notationand
semantics and numerous insightful tips for effective use.

UMLsmmep

SAVE 20PER CEN

DSDM- Dynamic Systems
Development Method Jennifer Stapleton
Publisher's price - £27.95 Club price £22.36
D S D M The Dynamic SystemsDevelopment Method pro‑
‘Dynamic Systems vides a framework of controls and best practice for
Development Method = 4 3

‐ rapidapplication development. It explores the day‑
to-day realities of implementing the Method. It i s a
practitioner'sguide, dealingwi th issues suchasget‑
t ing people f rom different disciplines to work as a

a = team. It has provedextremely effective in delivering
maintainablesystemswhichmatchthe needsof the

business betterthan those produced us ing traditional life cycles.

Selection RRP Club Price
UML Distilled £23.95 £19.16 Oct 97
DSDM- Dynamic Systems Development Method £27.95 £22.36 Oct 97
The C++ Programming Language-Third Edition £27.95 £22.36 Oct 97
Details of all books below can be found in EXEMagazine, Dec 96 - Sept 97
PracticalObject Oriented Develop. in C++ & Java £27.50 £22.00 Sep 97
Client/Server Programming with Java& CORBA =£29.95 £23,97 Sep 97
Java Programmingwith CORBA £24.95 £19.97 Sep 97
STL for C++ Programmers £27.50 £22.00 Sep 97
Borland C++:The Complete Reference £29.95 £23.95 July 97
Developing SoftwareApplications £33.95 £27.15 July 97
The Visual InterDev Handbook £19.99 £15.99 July 97
The Year 2000 Problem Solver £22.95 £18.35 duly 97
Concurrent Programming in Java £29.95 £23.95 June 97
C++ Distilled £13.95 £11.15 dune 97
Delphi Component Design £30.95 £24.75 June 97
ManagingTechnical People £17.95 £14.35 June 97
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The C++ Programming Language ‑
Third Edition Bjarne Stroustrup
Publisher's price - £27.95 Club price £22.36

This is a complete rewr i te of the most widely read
and most trusted bookon C++. Based on the
ANSI/ISO C++ final draf t , this book covers the C++
language,its standard library, and key design tech‑
niques asan integratedwhole.
The C++ Programming Languageprovidescom‑
prehensive coverage of C++language features and

standard l ibrary components. For example:

abstract classes as interfaces

class hierarchies for object-oriented programming

templates as the basis for type-safe generic software

exceptions for regular error handling

namespaces for modulari ty in large-scale software

run-time type identification for loosely coupled systems

the Csubset of C++ for C compatibility and system-level work

standard containers and algorithms
standard strings, I / O streams,and numerics

Informationsuppliedbythe publishers.

C++ InteractiveCourse
TeachYourself C++ Programming £23.00 £18.40 May 97
C++ - How to Program £24.95 £19.95 May 97
Windows NT 4.0 Server Unleashed £54.95 £43.95 May 97
Requirements Engineering £24.99 £19.99 Apr 97
TCP/IP Unleashed £49.95 £39.95 Mar 97
Netware Unleashed £35.50 £28.40 Mar 97
ActiveX from the Ground Up £22.95 £18.35 Feb 97
Visual J++ Handbook £22.95 £18.35 Feb97
The Cyberia Guide to Smart Web Publishing £49.99 £39.99 Feb 97
The Java Language Specification £30.95 £24.75 Jan 97
The Java Tutorial £26.60 £21.25 Jan 97
The Java Class Libraries £36.95 £29.55 dan 97
Client/Server Unleashed £41.50 £33.20 Dec 96
JavaScript Essentials £26.95 £21.55 Dec 96
The JavaVirtual Machine Specification £30.95 £24.75 Dec 96
The Essential Client/Server Survival Guide £24.95 £19.95 Dec 96
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WWW.ski l ladvance.com
High quality Training in Unix,
Informix, Oracle, Windows NT,
Access, VisualBasic, Internet and
Networks.

SECURITY

Aladdin Knowledge
Systems UK L t d
Tel . 01753 622266
Fax 01753 622262
sales@aldn.co.uk
http://www.aks.com
Aladdin is a leadingsupplier of
advancedsoftware security
(HASP) and smart card
development tools (ASE) for
software developers.
BL Computer Secur i ty Ltd
101 Hendon Lane
Finchley
London N33SH
Tel. 0181343 0734
Fax 0181346 2672
bl@bics.co.uk
www.bics.co.uk
Wespecialise in design and
manufactureof 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 01823352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DESmanufactures software
security products developed as a
solution to software p i r a c y and
theft

Glyn Williams & Associates
Ladywood House
Ladywood
Near Droitwich Spa
W o r c e s t e r s h i r eWR9 0AJ
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 andISOcertified
quality for softwareprotection and
license management.
Sof t lok Internat ional L t d
Softlok House
2 Bark Street East
Bolton
Lancashire BL1 2BQ
Tel. 01204 436000
Fax 01204 436025
sales@softlok.com
Protectyour future, protect your
software. Establishedin 1987,
Softlok specialises in software
p i r a c y protection

DEVELOPMENT

B i t s Per Second L t d
14Regent Hill
Brighton BN1 3ED
Tel. 01273 727119
Fax 01273 731925
rflowers@bitspersecond.co.uk
http://www.bitspersecond.co.uk
Graphing|GIS tools. Centura
support of training. Client/Server
design & consultancy. Network
storage consultancy. Mult i‑
platform device driver
development.
Borland International L t d
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)118 958 9999
Request FREE CD or product
sales 101320.2624@-compuserve.com
www.componentsource.co.uk

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

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

Name: ..

Address: .......
Tel: ....
Directory H e a d i n g :

ContactTel: ..

Q lenclose a cheque for £

Q Please invoice my company

TRY freely available
demonstations of hundreds of
software components andBUY
and unlock full v e r s i o n s instantly,
from a FREE regular CD.
Exepos
Acorn House
Straight Bit
Flackwell Heath HP10 9LS
Tel. 01628 533143
Highlander Software
112 Powis Street
London SE18 6LU
Contact Justin Robinson
Tel. 0181316 5001
Fax 0181316 6001
sales@highlander.co.uk
Suppliers of high quality
development tools for C, C++,
VisualBasic, DelphiandJava.
I B M Uni ted Kingdom
Freepost ACG 5022
Wintermill
Milton Keynes
Tel. 0800 969045
Intasoft L t d
Tresco House
153 Sweetbrier Lane
Exeter EX13DG
Tel. 01392 217670
Fax 01392437877
sales@intasoft.co.uk
M K S U K Ltd
243-253 Lower Mortlake Road
Richmond, Surrey TW9 2LL
Tel . 0181 948 5166
Fax 0181948 8948

Popkin Software & Systems
St Albans House
Portland St
Leamington
Warwickshire CV32 5EZ
Tel. 01926 450858
Fax 01926 422165
uk@mks.com
Powersoft Europe Ltd
Windsor Court
Kingsmead Business Park
High Wycombe
Bucks HP11 1JU
Tel. 01628 34500
Fax 01628 38660
Programming Research L t d
Glenbrook House
1/11Molesey Road
Hersham,
Surrey KT12 4RH
Tel. 01932 888080
Fax 01932 888081
Contact Mr John Heathcote
Pure Atria
Wyvilos Court
Swallowfield Nr Reading
Berks RG71PY
Tel. 01344 462500
QBS Software Ltd
11Barley Mow Passage
Chiswick LondonW4 4PH
Tel. 0181956 8000
Fax 01819568010
orders@qbss.co.uk
www.qbss .com
Vast range of development
products: Next Day delivery; 90
days free support; account
customers welcome.

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

*For extra words on a one year booking the cost is £10 p e r word

Quadron
209 EastVictoria Street
Santa Barbara
CA 93101 USA
Tel. +1805 966 7630
Quite Software
105 Ridley Road
Forestgate
London E7OLX
Tel. 0181522 1726
Fax 01812571044
Se lec t Software Tools L t d
West Moreland House
82-86 Bath Road
Chelenham GL53 7JT
Te l . 01242229700
Fax 01242229701
http://www.selectst.com
Select Software Tools provide OO
modelling tools for largescale
Client/Server development.
Sil icon River
58-60 Beresford Street
London SE18 6BG
Tel. 0181 316 7777
Fax 0181316 4138
Sys tem Science
1-6 Bradley's Close
White Lion Street
London N19PN
Tel. 0171833 1022
Fax 0171837 6411
Zinc S o f t w a r e U K L t d
106-108 Powis Street
London SE186LU
Tel. 01818559918
Fax 0181316 7778

P U B L I S H I N G
AP Professional
24/28 Oval Road
London NW17DX
Contact: Rachel Bridgman
Tel. 0171482 2893
Fax.0171267 0362
app@apuk.co.uk
www.europe.apnet.com/appro
fessional
Book publisher on internet
development,programming, PDAs,
softwareagents and more.
Specialists in Macintosh books.
IDG
61/63 Uxbridge Road
Ealing
LondonW5 5SA
Tel. 0181 579 2652

HELP SYSTEMS
Peterborough Technical
Communication
8Whitewater
Peterborough PE26FB
Tel. 01733237037
Lo-call 0345 419470
Fax 01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creation of manuals andon‑
screen help systems. Please callor
e-mail for our free information
pack.
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E X E R E C R U I T M E N T
Ca l l M a r k P a r k e r o n 0171 287 5000 ema i l ; m a r k p @ d o t e x e . d e m o n . c o . u k

Borland International, Inc is recognised world-wide as a leading provider of solutions for software
developers and has asuperb range of Desktop, Client/Server, Internet/Intranet and now
Enterprise software tools. Borland's mission is to provide superior technology and services that
dramatically improve the software development process. Borland now has the following
opportunities based at their UK Headquarters inTwyford.

P RODUC T The Product Marketing Manager is the key evangelist in the
UK Marketing team, working with customers and partners to

M ARKE T ING communicate the business benefits of Borland's development
tools and the Infonet strategy. First-rate presentation skills are*M A N AGER essential, as is a good understanding of developmenttools and
the technology product life cycle.

Borland's European Developer Services group provides support EU R O P E AN
services for European customers and p a r t n e r s .TheUK team

requires a European Support Engineer to cover the growing need SU P P O R T
from UK and European customers for high level support.

Applicants must have hands-on experience and education in ENGIN E E R
programming in C++ and/or Delphi. Aminimum of two years i n a
support or programming function, as well as experience with PC

and Unix database products.

ENTERPR ISE Part of the pan-European team dealing with major Corporate
customers and working on large scale distributed computing

S Y S T EMS projects, responsibilities include project scoping and design,
troubleshooting and product support. Experience with UNIX and*CONSULTANT C or C++ is essential , experience with Windows NT and visual
development languages is useful. Apremium will be paid for
candidates with provenskills in distributed systems
technologies such as OSF/DCE, OMG/CORBA and Microsoft
DCOM. A challenging and rewarding opportunity that requires a
high level of self-management and motivation.

Borland offers competit ive salaries, plus bonus, pension and other
large company benefits (*includes company car / allowance).

Please send or fax you r CV to Beverley Mortimer at
Borland International (UK) L t d 8The Pavilions,
Ruscombe Business Park,Twyford, Berkshire, RG109NN or ali
(no agencies please) or Email to the address below.

e-Mail: bmortime@corp.borland.com Internet: http://www.borland.com

EXE o c t o b e r 1 9 9 7



t h e s o f t c o r p o r a t i o n
Specialists in Software Development Staff Recruitment

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems in diverse application areas including: Multi-media, Virtual Reality,natural language,
OTP, Telephony, LANs, Electronic publishing, On-line information Feeds, Finance and
Banking inboth Windows and NTServer.
Positionavailable vary from traditional Programmer/Software Engineer and Analyst/Programmers
toDesigner/SeniorSoftware Engineers inthe overall strategic direction for end-user organisations.
£17-£35K + benefits REF: SC/01/EXE

WINDOWS OR X-WINDOWS/BANKING ALL LEVELS
Three city clients require windows skills at any level. Other relevant skills are SQL server, Transact,
SQL, UNIX, VMS or PS-DOS,C, C++, Open Client (DBand Net library), MFC, Open interface and
APT. Exposure to analysis, developing user interfaces and rapid development techniques. Full
training inMiddleOffice/Productionand FrontOfficeSystems including: Financialand Management
Accounting, Treasury, Equity, Fixed Incomeand Derivatives.

C AND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellentopportunities exist for bright graduates with oneyear +experience. Personalbackground
requires asolid understanding of the project lifecycle and acommitment to high quality coding. You
will be trained in all aspects of Investment Banking, relational databases, 4GLs and Object
Orientated Design. A good opportunity for asecond career move.
£17-£25K +Bankingbenefits

CAMBRIDGE - MANY, MANY EXCITING OPPORTUNITIES
A wide variety of specialist, leading edge IT companies in areas as diverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA, GIS, BUSINESS MODELLING,
FINANCIAL/TREASURY, EMBEDDED SYSTEMS AND SOFTWARE RESEARCH/
MANUFACTURING require high calibre software development staff at junior and senior levels.
Technical skills required include. C, C++, VISUAL C++, VISUAL BASIC, X-WINDOWS MOTIF,
GUI's, NT, TCP/IP/X25/X4000, PROGRESS, SAP, Relational Databases, INTERNET
CONNECTIONS and ATM (Communications not ATM machines) REFJO4/EXE

INGRES/ORACLE/SYBASE/GUPTA/OOD AND OOP ALL LEVELS
Additional experience of: SQL, Forms, C and C++ required. We currently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration, DBAs, Pre/Post Salesand solid programmingknowledge andexpertise. Pleasecall
to discuss your particular requirements.
£18-£40K + benefits REF SC/OS/EXE

C/C++/VISUAL BASIC/UNIX/WINDOWS 95/NT SERVER DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientific and
Government applicationenvironments requireexcellent C skills. BothWindows development skills
W3.1 SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and good
application knowledge are again much in demand. Software development experience is the key,
and beingable todeliver high performance, highquality, well specified software incompetitive time
scales. Opportunities vary from small to large software companies involved in expert systems,
GUls, Image Processing, GIS, EIS, Communications, Networking and Object Orientated
Databases. Graduates through to senior software engineers/team leadersare required. Please call
to discuss.
£14-£35K + benefits REF: SC/O6/EXE

UNIX/VMS/WINDOWS 3.1/95/NT MFC/C/C++ ALL LEVELS
A degree in computer of natural sc ience , two years solid C/C++ programming experience and a
sound understandingof UNIX, VMS orMS-DOSare required towork on largescale programswith
user interaction. You will need an intelligent problem solving approach to work and be a quick
Jeamer to programmersoftware in an X-Windows, Windows SDK or NT environment, port software
to different systems and liaise with customers to drive through product improvements. Excellent
career opportunities for the right candidates.
£16-£28K REF:SC/O7/EXE

LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS
Senior Development Engineers Analyst Programmers
To £30K +benefits To £27K +benefits
Strong programming skills in C or C++ and Windows NT are pre-requisites for these positions.
Experienceinsomeof the followingareas isalso required: Windows 3.1/95, Windows NT,Windows
SDK, MSC7.0, MFC,Visual Basic, Visual C++ and Microsoft NT. Also desirableareWindows XVT
libraries ornetworkingskills. REF: SC/OS/EXE

SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Client/End Users, Software Vendors and Software Houses dedicated to strategic
implementations of leading edge technology and integration of applications across different
hardware and operating systems platforms requ i re candidates to degree level with a
scientific/technicaldevelopment bias and 1-3years experience. There are two main options
TECHNICAL DEVELOPMENT: Continued useof UNIX, VMS, MS-DOS,Windows NT(SDK, NT
orX-Windows andToolkits), NetworkingandCommunicationswith companies offering technology
based careers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunities to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments includingfinance. Pleasecall todiscuss your particular career, growth and potential.
£12-£25K +benefits REF:SC/OS/EXE
VISUAL BASICSKILLS MUCHINDEMAND- PLEASECALL TODISCUSS REF:SC/O/EXE
HANTS/LONDON-VIRTUAL REALITY DEVELOPERS- MFC,C++ - to £35K REF:SC/11/EXE
LONDONCOMMS SPECX25, X400 £40-60k REF:SC/2/EXE
C,C++/MFC- Countrywide REF:SCA3/EXE

t h e s o f t c o r p o r a t i o n
Third Floor, 7-15 Roseberry Ave, London EC1R4RP
Tel: 0171 833 2772 Fax:0171833 2774
email: jmcb@softcorp.demon.co.uk

REF: SC/O3/EXE

EXER E C R U I T M E N T
C a l l M a r k P a r k e r o n 0171 287 5000 e m a i l ; m a r k p @ d o t e x e . d e m o n . c o . u k

J O I N T H E WORLD’S
L E A D I N G SOFTWARE T E A M
Some company's are just more exciting to work for than others.

This company exists for Innovation and Creativity in developing some of the
most advanced Software and Hardware Solutions for today’s and tomorrow's
Computing Applications. They seek exceptional candidates with both excellent
Qualifications and Experience tooriginate, design and develop New and exciting
Solutions for World Class Computing Products.
The development environment is Windows NT. All software is written in C++
u s i n g the latest development tools, making full use of object oriented analysis
and design.
You will be a degree qualified min. 2.1with 2 yrs or more exper ience gained with
anyoft h e following: C++, Win-NT, OOD, Class Libraries, System Architectures,
GUI's, OLE, ActiveX, 32-bit Windows, MFC, Comms, Web Browsers, Java,
Networking, Operating Systems and Device Drivers.
The company offers unlimited scope for career progression to Technical
Consultant and Management. Excellent rates of pay are on offer (Salary to £36K
onjoining) with structured and regular r e v i e w s .
To join this World leader you just need enthusiasm for technology, a hands-on
approach to design combined with the ability to pick up New Technology and
skills quickly.
Call James Hunt for m o r e information and makea positivecareer step.

We also urgently seek two young Software Engineering graduates with C++
and Windows SDK experience for a Telecoms/Networking s y s t e m s designer
based in Newbury area. Salaries to £25K. Ideal s t a r t i n g position for bright
graduates with Comms and Windows design interests.

SH Call James Hunt,
i Ron Cook or

s s o c i a t e s Kaye Chambers Now!
Telephone

First Floor 39 to 41 H i g h accent 01425 475480
R i n g w o o d , H a n t s , B H 2 4 1 A D Email:
Emai l : a s h a s s o c@g l o b a l n e t . c o . s k ashassoc@ globalnet.co.uk
T E L : ( 0 1 4 2 5 ) 475480 FAX: (01425) 480807 "

See o u r jobs on the Net. http://www.globalnet.co.uk/~ashassoc

Project Leader - a hands-on development
role leading a small team in Visual
BASIC/SQL/Access development under NT...to £30,000 + bonus

Visual BASIC/MS Access Programmers
for retail & back office systems to £20,000 + bonus

Junior Visual BASIC Programmer with
approx. 1 year’s experience .. to £15,000

Analyst Programmers with Visual BASIC or
‘C’ or ‘C++’ for financial & i n s u r a n c e systems ... to £25,000

Visual BASIC/SQL Developers for Windows/UNIX
server systems ...to £23,000

Project Leader, Visual BASIC/SQL for
Windows/UNIX systems ....to £30,000

For your next career move around West Yorkshire
telephone Vincent Atherton on

Leeds (0113) 250 4560 or write to:

A i reda le Recrui tment
Rea l tex Hs., M ick lefie ld L a n e ,

Rawdon, Leeds, LS19 6 AX



I T  P R O F E S S I O N A L S2
READ e READ

THIS HALF : THIS HALF
Get in

OPPORTUNITIES

Whatever y o u r needs , REX offers direct access to thousands of f ront of the leading national a n d nternational compan ies .
top IT professionals through i ts u n i q u e p ro -ac t i ve system of Our s e r v i c e enables you to p u t your cv o n - l i n e a n d connect w i t h

a c n e a a h a n l i e i d e dilehiias. bai hundreds of vacancies in the industry. You can choose to receive

direct contacts or to r e m a i n anonymous and receive details of
su i tab le posit ions v i a Email. Just call and we’ll do the rest ‑
what's more our serv ice isfree to individuals

Visit our Web site...http://www.rex.co.uk
| ECRUITMENT

CHANGE
INTERNATIONAL LTD

events, dual format
most cost effective recruitment s e r v i c eins tan t access to th

c a l l 01344 874422

Putting the Industry together
Garden House, London Road, Sunningdale, Berks SL5 OLE Tel: 01344 874422 Fax: 01344 872938 www.rex.co.uk email:rex@rex.co.uk

- IT'S NOT

E N x i= sd nd
Seek o u t the training you need from a database of nearly 1,000 n e w courses, supplied by an
ever-increasing number of companies.

Whether you’re looking to brush up on old skills, or branch ou t into n e w technologies, the EXE
Onl ine Software Training Guide could be the answer fo r you.

For details of how to submit your company’s entries in to the Guide,
please cal l Rob Cullen on 0171 287 5000. Email robc@exe.co.uk



C T R L - B R E A K

Twisted fingers
This month, Ctrl-Break received an anon ymou s parcel
containing eighteen similarly shaped p las t ic objects , s ix red,
s ix ye l low a n d the res t blue. The on l y wr i t t en tex t
accompany ing th is suspect invent ion w a s a URL. Is t ha t a s ign
that the Web is not power fu l enough yet to convey physical
objects - a f te r XML, teleportation?

Af ter having spent too much t ime working on cracking the
damn puzzle, finished a ro l l of tape, and on a sure road to RSI,
Ctrl-Break, onthe ve rge of anervous breakdown, eventually
went to find the key to these Space Cubes on
www.spacecubes.com. the famous b lob s t i l l remain far, f a r out of our reach at the t ime

Now, the cube is e a s y peas y, t he l ink and the chain not much th i s s to ry i s wr i t ten .
of a challenge but t he double cube, the knot, the hypercube and L i fe would be so much easier wi th s ix hands! ca

A source from a well-known software tools company (one which writes 12. A hacker can get into the most sensitive
compilers ‐ hint), who will remain unnamed, got involved in the making computer in the world before intermission and
of a spoof video. These are the rules he was forced to follow: guess the secret password in two tries.

13. Any PERMISSION DENIED has an
Twenty-four in te res t ing thi that | bout ters iy - f o u r interesting things that you l e a r n about c o m p u t e r s in OVERRIDE function.
the movies... . .

14. Complex calculations and loading of huge amounts
1. Word processors never display a cursor. of data will be accomplished in under three
2. You never have to use the space bar when typing long sentences. seconds. In the movies, modems transmit data at
3. Al l monitors display 2-inch high letters. two gigabytes per second.
4. High-tech computers,such as those used by NASA, the CIA, or 15. When the power plant/missile site/whatever

some such governmental institution, have easy-to-understand overheats, all the control panels will explode,
graphical interfaces. as will the entire building.

5. Those that don't will have incredibly powerful text-based command 16. If you display a file on the screen and
shells that can correctly understand and execute commands typed someone deletes the file, it also
in plain English. disappears from the screen. There are

6. C o r o l l a r y :You can gain access to any information you want by no ways to copy a backup file - and /
simply typing ‘ACCESS ALL OFTHE SECRET FILES’on any there are no undelete utilities.
keyboard. 17. I fa disk has got encrypted files, you are automatically asked for a

7. Likewise, you can infect a computer with a destructive virus by password when you try to access it.
simply typing ‘UPLOAD VIRUS.’ Viruses cause temperatures in 18. No matter what kind of computer disk it is, it'll be readable by any
computers, just like they do in humans. After a while, smoke billows system you put it into. All application software is usable by all
out of disk drives and monitors. computer platforms.

8. All computers are connected.You can access the information on the 19. The more high-tech the equipment, the more buttons it has.
villain's desktop computer, even if it's turned off. However, everyone must have been highly trained, because the

9. Powerful computers beep whenever you press a key or whenever the buttons aren't labelled.
screen changes. Some computers also slow down the output on the 20. Most computers, no matter how small, have reality-defying three‑
screen so that it doesn't go faster than you can read. The “really” dimensional, real-time, photo-realistic animated graphics capability.
advanced ones also emulate the sound of a dot-matrix printer as the 21. Laptops, for some strange reason,always seem to have amazing real‑
characters come across the screen. time videophone capabilities and the performance of a Cray Y-MP.

10. Al l computer panels have thousands of volts and flash pots just 22. Whenever a character looks at a monitor, the image is so bright that
underneath the surface. Malfunctions are indicated bya bright flash, it projects itself onto his/her face.
a puff of smoke, a shower of sparks, and an explosion that forces you 23. Computers never crash during key, high-intensity activities. Humans
backward. (see #7, above) operating computers never make mistakes under stress.

11. People typing away on a computer will turn it off without saving 24. Programs are fiendishly perfect and never have bugs that slow
the data. down users. a
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| C T R L - B R E A K ...The all new adventures o f Verity Stob

8086 and all that
‘The Tangerine Microtan 65w a s a 6502 based machine, not
Z80 based’ - fac t correction in the e x e conference on
CIX. ‘H is tory as you remember it ’ - Sellar andYeatman,

1066 and a l l that . (Or some such: it seemed against the

spir i t of the original to check the quote, so we haven't .)

Charlie Babbage invents his famous Calculating Engine,
1 83 the first ever computer, which is powered by Stephenson’s
Rocket, and consequently four foot eight and one half inches wide.
Geniuspéreetfils engineering double act Marc and IsambardBrunel
offer to create a seven foot version but, asa result of an unfortunate
er ro r in the copy ing o f the plans, instead bui ld the South Devon
Atmospheric Railway. Stung by disappointment, Babbage switches
h is efforts to a dual gauge Analyt ical Engine,and places the firs t
ever advertisement for the first ever programmer - an advert which
has been used ever since as a model by rec ru i t i ng agencies ( ‘ M r
Charles Babbage of 147Coprocessor Lane,Westminster Village seeks
the assistance of a programmatic person, to aid him wi th his Gov‑
ernment researches. On-the-job t ra in ing w i l l be given, bu t appli‑
cants w i t h Visual C++, Oracle, Tuxedo, UNIX and NT4 w i l l be
preferred. Babbage Calculating Engines L t d is an equal opportuni‑
ties employer. Ei ther sex m a y apply for this post, but breast feeding
abilities considered an advantage’).

Babbage is lucky enough to secure the services of Countess Ada
Lovelace, at that time best known as the star of many early-Victorian
pornographic lithographs. Although Babbage’s work ing relationship
wi th Lovelace is excellent, h i s interest in a practical engine for
analysing coefficients of Taylor ’s theorem according to sundry mea‑
surements of external objects wanes, andhis interest in going to bed in
the afternoon waxes. Babbage’swork is never completed; but this does‑
n’tmatterbecausenobodyelsedoes any work on it either.Thus England
is Top Nation in computingfor the next 100years ‐ a Good Thing.

In Hitler ’s Naz i Ge rmany, a beastly German person
1 93 whose name is not important attempts to reinvent the
computer 10years too early, usingthe bakelite knobs that have fallen
o f f Ferguson wireless sets. Unfortunately for Her r Not Impor tan t ,
Lawrence of Arabia and Lawrence of Olivier are soon both on the
case, and t u r n the tables on h i m u s i n g a black-and-white John
Buchan plot . Thus the Empi re is preserved fo r people who pro‑
nounce the word hands as ‘hends’.

Meanwhile, in England, mathematician and pipe smoker Alan
Tu r i n g proposeshis famous Tur ingMachine,a contraption which can
display and interpret a sequence of odd-looking, a rb i t ra ry symbols.
Predictably he fails to interest the Br i t ish Government in his idea ‑
wi th a l l resources committed to the Appeasement Effort, there is no
moneyavailable to fr i t ter away on infini te ly l ong paper tapes ‐ but i t
is taken up by the hotelandcatering industry, who subsequently man‑
ufacture a sl ight ly modified version in large quantities. This com‑
mercial version is named after the man who effected the
modifications: Professor J R Fruit .

At Bletchley Park,Tur ing invents Robbie the Robot,a fan‑
1 94 tastic automaton which can decrypt the secret Enigma
codes of the U-boats, play chess, accurately forecast greyhound and

78

horse rac ing results and make poli te smalltalk at dinner parties.
Prime Minister Winston Churchill wants to send Robbie ona special
missionto kidnap Hitler and end the war; but he is foiled in this wish
when it turns out that Robbie is unable to override his o w n Prime
Directive: the robot cannot harm a human being no matter how evil,
or how si l ly her moustache. Despondent at his failure, Robbie sets
about a career as a Shakespearean actor, and eventually achieves ful‑
filment; his port rayal of Ar ie l in a 1950s product ion of The Tempest
being particularly well received.

1 The American company I B M launches UNIVAC, a dual
95 vortex dataprocessor which beats as it sweeps as it cleans.

Not to be outdone, Brit ishcompany Lyon’s Maid launches Leo, a gar‑
gantuan hulk of machinery which turns out to be useless for office
automation, but excellent for keeping ice lollies cold.

1 At Manchester Univers i ty, A lan Tu r i n g is fa ta l l y
95 wounded in a laboratory accident,when the subject of h is

latest Tur ing Test turns out n o t to be, as he believed, a Mark II Elec‑
tronic B r a i n r u n n i n g a t h a l f clock speed, b u t instead a n i ra te
builder ’s labourer, Mr A r t h u r Wit. T u r i n g dies tragical ly on the
operating table while surgeonsbattle to retrieve his o w n left upper
canine from inside his kidneys.

Back at the Manchester Univers i ty labs, Tur ing ’s former col‑
leagues make what turns out to be a fatal mistake for Br i t ish Com‑
put ing: they decide to abandon his theoretical efforts on computer
science, and instead concentrate on his p ipe smoking work. Thus
America becomes Top Dog in Comput ing, a Bad Thing.

1 960 The UK continues to lagbehind. In 1966,pressed by the
S Wilson Government ‘yellow gl immer of know how’ tech‑

nology policy, EdinburghUniversity manages to builda noughts-and‑
crosses machine which, while not unbeatable, ‘puts up a jol ly good
show’. It is opened by the Beatles,and in an exciting and tense match
the machinelosesfive games to n i lto Ringo (this was of course before
mind-bending drugs took the edge off Ringo’s noughts-and-crosses
abi l i t ies) . In 1968, English Home Counties Electric Valves produces
Sir Ernie, the Premium Bondrandom number generator, a primit ive
forerunner of the exciting and leading edge technology which today
drives the National Lottery.

1 97 Edsger Di jkstra delivers his famous ACM paper dealing
with naming conventions: ‘Excessive consonants consid‑

ered hard to spell’.

At lasta tr iumphfor Great Britain! Sir CliveSinclair’sZ80‑
1 97 based Tangerine Microtan 65 launches. With i ts hand‑
some ( f o r i t s t i m e ) ‘dead flesh’ keyboard, i t s ab i l i t y to dr ive a
modified TV at a s tar t l ing (for i t s t ime) rate o f 405 lines per minute
and its start l ing ( fo r i ts t ime) sixteen byte memory,a l l for a knock‑
down price of £599.99, the machine is an immediate hit . For a while,
it outsells even the former market leader the Apple B i g Jobs, but
eventually tragedy strikes when somebody else offers a muchbetter
computer for rather less money.

I B M asks Gary Kildall to invent an operating system for
1 g 8 the future PC, to be called OS/2. Kildall refuses, and then
makes matters worse by fly ing around andaround I B Mheadquarters
in a biplane taunting the IBMers about ‘their s i l ly blue shirts’. I B M
hires B i l lGates to blow Kildallout of the sky withananti-aircraft gun,
and asa token of gratitude for accomplishingthis successfully hands
over the rights to all computing technology forever.

And that is the end of computing history. a
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