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a 4$6 the Delphi developer now hasreusable
" c o m p o n e n t s ,component teviplates, and form

P C A ,May 1997

“Almostany Windows problemcan besolved
$3 resortingto another language.The

velopment environmentis itself built in
Delphi,s h o w i n gits flexibility.”

yf PCWeek,4thMarch 1997

}
_ “Has the bestgot even better? In myopinion
ft it certainly has!”
{ EXE,March 1997
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Multi-tier
Enterprise
Solutions:

Make the best of Windows. New Borland
Delphi3 is the ultimate component-based
development tool, makingWindows
development easier and faster.

Delphi’s ground-breaking compiler
technology makes Delphi applications run
lightning fast. Now, with Delphi 3,
creating applications is even more
rewarding. Every aspect of Delphi has
been improved: from interface design,
program code editing, to final deployment,
Delphi is the best way to develop
Windows applications.

New! Codelnsight Speed upcoding and
substantially reduce syntax errors.

New! Connect to all your corporate data
Only Delphi 3 has Multiple Database
Engine Support, complete ODBC
connectivity and high speed native drivers
for MSAccess, FoxPro, Paradox’,
dBASE, MSSQL Server, InterBase,
Oracle and many more.

New! BusinessInsight The fastest way to
get the most from your data with flexible,
data aware Decision Cube, charting and
reporting technology.

New! Simplify application deployment
with new ultra-thin EXEs Deliver complete
database applications with minimum
executable size.

New! Business and DataBroker Services
Easily build the most scalable, fault
tolerant distributed Client/Server
applications.

New! BuildWeb-enabled applications
with new ActiveForms Easily deliver
applications over the Internet or add high
speed functionality to other development
environments.

New! One-step ActiveX creation The
easiest way to create high performance
ActiveX controls.
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Available in Client/Server, Professional or
Standard options, you can choose the
system that most suits your needs.

To find out what else is new in Delphi 3
and obtain your free product factsheet,
call the Borland Information Centre on
0800 454065.

To place your order contact one of our
authorised dealers quoting reference
D39727EX on:

SoftwareWarehouse PLC
Sales: 01675 466467
Fax: 01675 466460
Web: www.software-warehouse.co.uk

QBS Software Ltd
Sales: 0181 956 8001
Fax: 0181956 8010
Web: www.qbss.com

Greymatter Ltd
Sales: 01364 654100
Fax: 01364 654200
Web: www.greymatter.co.uk

Programmers Paradise
Sales: 0500 284177
Fax: 01712786789
Web: www.programmers.co.uk

New Delphi 3 is now also available
at PCWorld.

Freephone

0800 454065
or visit the Borland On-line website
http://www.borland.com/uk

Borland International (UK ) Limited,
8 Pavilions, Ruscombe Business Park,
Twyford, Berkshire RG10 9NN.



C & C++ FOR iDOWS

Maths& Stats

News & Views
WWW.GREYMATTER.CO.Comms

Orpheus 2.1 (32 & 16-bit)
Pumpkin Project Manager 2.0
Real-TimeGraphics Tools
SysTools
Transform: Component Expert
VB2DStandard
VisualPROS 1.1
WinG Sprite Kit

C++ COMPILERS

BorlandC++ 5.0
BorlandC++ Dev 5.0
BorlandC++ Dev + Design 5.0
C++Builder Standard
C++Builder Professional
C++Builder Client/Server
Learn to Program w/C++Builder
Power++ 2.0
Salford C/C++ Dev Bundle
Symantec C++ 7.5
Visual C++ 5.0 Enterprise
Visual C++ 5.0 Professional
Visual C++ 5.0 Learning Edition
Visual Studio 97 Professional
Visual Studio 97 Enterprise
VisualAge for C++ 3.5
Watcom C/C++ 11.0

PowerBASICDLL Compiler
XBasic Pro (Win32)
VisualAge for Basic

BASICLANGUAGE

£337
£585
£69
£397
£1292
£40

CALL
£295
£75
£935
£383
£72
£779
£1145
£309
£226

£106
£525
£80

BorlandC++ 5.0
Jamba
Java WorkShop
Parts for Java
SuperCede
Visual Café
Visual Café Pro
Visual J++ Professional 1.1

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

PowerPak Enterprise for VB4
PowerPak Professional for VB4
QuickPak VB/J++
QuickPak Professional for VB4
Spyworks Pro Subscription 5.0
Stamina
VBAppFramework
VBAssist 5
VB Compress Pro 4.0
VB Language Manager Pro 3.0
Visual Expert Developer

£505
£489
£160
£165
£219
£150
£132
£130
£98
£132
£250

VISUAL BASIC 5

Don't forget that Visual Studio97
includes the equivalent edition of Visual
Basic 5 aswell as VisualC++, Visual
J++, VisualFoxPro& Visual InterDev ‑
better value for manydevelopers,

especially the Enterprise
Visual Basic Enterprise 5.0
Visual Basic Professional 5.0
Visual Basic Learning 5.0
Visual Studio 97 Enterprise
Visual Studio 97Professional

Graphical Eiffe! Pro (Win16)
TowerEiffel for Win32 Individua!
EiffelCase for Win32
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Graphical Eiffel Student (Win95)

£935
£378
£72

£1145
£779

£85
£465
£495
£310

COMM-DRV/LIB 16.1 £135 IMSL CNumerical Libraries £495
Fax C++ SDK for Win16/95 £905 IMSL Math Module for C++ £495 Our Web S i t eis Live!
a an a 52 cs Math.h++ (with support) £803 Check out our web site for quick access

Linpack.h++ (with support) £803 to product informationCompression Pricesdonot include VAT orother localSundry Components
C r u s h e r !Win16-bit w/Sour iusher! Win 16-bit w/Source £225 Creative Controls Tree Control £245 taxes but do include delivery in mainland POWER++ 2.0
Greenleaf ArchiveLib 2.1 £210 UK. Please check prices at time of order ic i
PkWare Data Comp Lib Win32 £225 + HeapAgent 16 & 32-p i tCombo £635 peee e eTG-CAD Prof 6.0 £1199 asads are prepared some weeks before Powersoft’s latest version of Optima++,

Database WinWidgets++ £220 publication. This page lists some now renamedPower++, looksset to9erste62 fea WinX Component Library £135 products - call usfor a complete poeisemorewidely usedwith a
Jase Pro iepr ice list. ORDER BYPHONEWITH new features:

UistLabesfor Windows E410. KPW Toots _ o m k p a b e d B |” Soc Sov pate ano Relorenceindow i n++ ‘on the te andRef
PrtoGenCleriSever Win £137 New Solo nro eee (01364)654100 Card ee
TOIOEN+ FO Thales £2760 CreateActiveX Servers for usewithFAX:Raima DBMEnginesEADS 40 £740 c u a l Parsea+ £278 'AX: (01364) 654200 Microsoft Transaction Server and
Report Writer Visual Coder £75 Powersoft Jaguar CTS
Velocis + EADS (Offer) £250
va i s e GENERIC O C X s& DLL's po f a e r yat

Chart be f wi ie £180 i ‐ MFCSupport - useMFC codet i n g Tools for Win C Ti . use in

Essential Chart for Win £275 Grearloal Coniib 5.2(DLL) £235 OLE 00's 8o 7 Peyes Power+ apps, add Powers-+ forms
Graphics Sever 5.0 zap | S&ConmObjectsPro £345 B i t e £125 | | UpduedCoe Comper basedwy on

Real-Time Graphics Tools £350 Comms - Network Videoso. VevewOcx s i d WatcomC/C++ 11.0with ATTI,
Graphics - Images Distinct Visual Internet Toolkit £265 Multi-Media namespaces, new casts, __int64 and

AdOculos 32-and 16-bit30 £475 Internet BI avarao on pees pi
Image SDK Plus for NT £595 dsSocket OCX 1.6 £79 ee VisualClassesare likeaform at
ImageMan DLL 32& 16-bit5.0 £600 Sax Webster OCX (32-bit) £110 Sundry Controls Geeign time, but not vielble at run time
LEADTOOLSWin32 Pro 7.0 £690 SocketTools £195 Calendar Widgets £99 _ e n iR e n e eey artes

Graphics & GUI Database Input Pro £110 eerie cae,
3dGraphics Tools 5 (32 -b i t ) 230 } Cascade/DB e400 ShedulelOCX = editor and new toolbar editor
WinGKS £575 || Classic Data Controlfor Breve £175 SonttySpellChecker Engine £236 Netimpact i i a
Zinc Engine & Wind2Key 42 £658 | CodeBase 6 2(Unimited-Cient) £205 StorageTools 1.0 pe buildpices xeaed ingpacepint

CrysHepa£7050 £285 ‐‐_TList Pro OCX £195 (Enterpriseonly)
p o r t FX32 be £240 VersionStamper 5.0 £100 With the improved flexibility and support

Graphics - Chart ing VisualSpeller OCX 2.0 £115 for writingmiddle tier servers, Power++
Learn to Programwith Delphi £41 Chart FX3.0 (16832-bit) £295 VideoSoft VS-OCX £95 edges aheadof C++Builder as themost
eecte l i e a) First Impression OCX 2.1 £203 _VideoSoft VSFlex/OCX £140 owerhlBADC+ ol No i c r a a8

i s i o n . NS to press, cl our web site.
Delphi 3 ClienvServer £1337 emote60 es Text Editor Controls iraphics - Sundries ALLText HT/ProOCX £335
ABC for Delphi 1.0b £99 4 ‘AMIApollon (Delphi 32 & 16) £245 Accusott RediiningOCX32 £999 HighEcit 4.0 £285 STAMINA

d-BarCode OLE DK(itd r/time) £145 TXText-Control Collection OCX £179 The Library Formerly Known asMuscle
Artemis (Delphi 32& 16) £225 FXPic 4.0 £215 VisualWriter ProOCX 3.0 £209 is Back!Asynch Pro 2.02 for Delphi £135 GeoPoint 200 p a d rt :
BorlandRAD Pack for Delphi £125 Stamina Nnwritten bythe original
Charting Toolsfee Win -Delphi £180 ImageGear Std ActiveX 6.0 £495 VISUAL BASIC 4/5 ADD-O. programmersof the award-winningComponent Create £162 ImageMan ActiveX Suite 5.0 £389 Muscle library. It includesall of the fast
Developer's Suite NetWare 5.0 £375 InterAct ; £275 Wealso s e l lawide range of add-ons for 32-bit assembly routines fromMuscle,
DialogPROS £210 ee ActiveX16/32 Pro £375 VisualBasic 3. and evenmore.
Eschalon Power Controls 2.0 £135 Vectrex £252 3dGraphics Tools 5VB4 (32bit) £149 | | Stamina offers functions for sorting
Helping Hand 3.0 £104 Victor Image Proc for Wing2 £390 ButtonMaker arrays&entire disk files, searching
HyperTERP/Std £120 Grid Controls ClassAction (VB4) £105 strings, arrays, files&drives; CRC &
ImageLibWin32&Win 16 £155 Data Widgets 2.0 £99 ClassAssist £175 checksumcalculations; date format
InfoPower 2.0 £179 DataTable Pro3.1 (16 & 32-bit) £265 Crescent Internet ToolPak 3.01 £140 Conve r s i o n s , andover 200 others
InnoView MultiLanguage Std2 £144 Formula One OCX 4.0 £209 Designer Widgets 2.0 299 Stamina’s functions arewritten in tight,
KingCalendar Pro Spread 2.5 £220 ERwin/Desktop for VB4 £399 32-bit assembly language, andcan be
List & Labels for Delphi 4.0 True DBGrid £155 Helping Hand 3.0 £104 called directly fromVB4, VBS, or any
Mobius Draw Kit IntoCode (VB4) £55 |) | other OLE-aware 32-bit language. Many
Mobius FastSprites L O W P R I C E PDQComm3.21 £140 eens:lasexposed through aLe “i
OCX Expert Developer's Suite NetWare 5.0 £375 libraryfor unicodeawareness and for

MACROSOFT & BORLA List& Labels for VB3/4 4.0 €295 | | fastest possible access to VB's Unicodestrings. Evenwith all this power, the in ‑
memory footprintofthe Stamina DLL is
less than 50K.

DOCUMENTATIONSTUDIO
‘SingleSourcePublishing

DocumentationStudio is an integrated
Suite of authoring tools andutilities that
allow simultaneous creation of printed
documents, Windows online Help,
standard HTMLpagesandMicrosoft
HTMLHelp, all from a single source file.

PROGRAMMING
t o o t s

Ada
Basic
Comms
Custom Controls
Debuggers
Editors
Graphics
Linkers/Locaters
Modula-2

Assemblers
C/C++

Cross Dev
Database

Delphi
Fortran

Gui
Lisp

Multi-tasking
Pascal Prolog
Smalitalk SQL
Version Control Visual Programming
Windows Xbase

We stock man y i t ems for wh i c h the re
is no space in t hese advertisements.
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SoapFlakes7
The 21st leap second happened
on July 1st. Did you know that?

News 9
Java client/server with Prolifics

and Progress, WinHelp goes
HTML, ACCU conference.

Mayhem 14
Disk recovery ‐ what a great job

for a nosy window cleaner. Jules
is having a really bad week.

Letters 16
Software going rusty. Pull the
other one. Quake cracked. No

room to relax after 2000.

The medium is the
message 18

BeOS has been hailed as the OS
for the media age but will it stand

up to coding critics? Duncan
Wilcox thinks BeOS i s a

developer's heaven.

New programs for old 25
Program transformation alters the

structure of a program without
affecting its meaning. Mark

Harman looks at the many ways of
writing the same program.

And n o w for someth ing
completely different? 34
Today's programmers need two
languages: one to be seen doing
work with, and one to work with.

Python is ideal for the latter. Or is
it the former? Adrian Orlowski

acts as Grand Inquisitor.

‘Running Linux’ 43
Mike Ingram hooked up with

Linux guru, systems hacker, and
researcher Matt Welsh.

Changing t h e appearance,
not the meaning 25

T h e Java-nese
shadow puppet
wi l l be a regular 47

That's no ordinary rabbit 34

V O L 1 2 I S S U E 2 C O N T E N T S

What's the AddressOf the
graduation party?59

Bi l l on Bi l l and B i l l 77

Introspection on Java 47
In the first instalment of a new
monthly column on Java, Tom
Guinther sheds light on the JDK
1.1 Core Reflection API.

NT passing as Posix? 53
Windows NT is masquerading as
Posix compatible. The US
Department of Defence may buy
into it, but will the developers?
Peter Collinson unmasks the
whole truth.

Visual Basic
comes of age 59
Visual Basic v5.0 graduates to the
big leagues with its own version
of callback. Dave Jewell looks at
the AddressOf function.

Which book?67
Last time Francis Glassborow
tackled the problem of selecting
potential book purchases from
exterior evidence; this time he
looks between the covers.

Books 71
Paul Dunne r e v i s e s his regexps
with MasteringRegular
Expressions and thinks of a killer
Internet application to put to
practice with Developing for the
Internet with Winsock.

T H E  B A C K  E N D

Subscribers Club 72
Special offers for EXE
subscribers. This month, four
books from McGraw-Hill.

Ctrl-Break 77
Sing, s i n g a song. Bill Proctor's
Object Lessons. And Ms Stob has
been imposed upon to a c q u i r e

some Microsoft qualifications.

R E C R U I T M E N T  7 4

Editor: David Mery Features Editor: Neil Hewitt Sub Editor: Annaliza Savage Con t r i bu t i ng Editor: Will Watts Production Manager: Kate Adams Production Editor:
Mark English Group Advertisement Manager:Mark Parker Disp lay Sales Executive: lan Sinclair Online Sales Executive: Rob Cullen Office Administrator: Jacqui
Ramrayka Group Art Director: Colin McHenry Publ isher: Declan Gough

EXE: The Software Developers’ Magazine is independent and not affiliated toany vendor of hardware, software orservices. It is published by: Centaur Communications Ltd,St Giles H o u s e ,50Poland Street, London
WIV 4AX. EXE Advertising/Editorial/Production Telephone: 0171 287 5000 Fax: 0171437 1350 Advertising email markp@dotexe.demon.co.uk Subscriptions Tel: 0171 282 3706 Fax: 0171 439 0110 email: execirc@cen‑
taur.co.uk . EXE i s available b y s u b s c r i p t i o n a t £35 per annum (12 issues) i n the UK: see subs card within this issue. The magazine i s published around the 1st o f the month. To subscribe o r i f you have a subscription query,
please call 0171 439 4222 or w r i t e to The Subscriptions Manager, EXE, (address above). We can invo ice your company if anofficial company order is provided. Back i s s u e s are available at £3.50 e a c h . ‘ASubscription implies
that this journal w i l lbesent to the subscriber until one of the three expires’ (AG Macdonell.) Editorial. Address all editorial enquir ies and comments to The Editor, EXE, (address above) or emai

toeditorial@dotexe.demon.co.uk. Wewelcome letters, o p i n i o n s , suggestions and articles from readers. These may beedited. Information contained in EXE is believed to becorrect. If errors
NL NEare found, wewill endeavour to publish aclarification in the next issue. Copyright Materialpublished in EXE is c o p y r i g h t©Centaur Communications Ltd. Articles (or parts ofart icles) may not be

copied, distributed or republished without written p e r m i s s i o n from the publishers. All trademarks are acknowledged as the property oftheir respective owners. Repro & Typesetting: Ebony
Printer: StIves (Roche) Ltd. Front Cover Photo: Getty Images 1SSN:0268-6872 http://www.exe.co.u

E X E j u l y 1 9 9 7 5



can I find a high performance
data access driv

JDBC, ODBC and UDBC
which is database and
operating system independent ‑

INCLUDES ODBC, JBDC
& UDBC IN ONE

COMPLETE PACKAGE
WITH ALL CURRENTLY.

SUPPORTED 4
OPERATING SYSTEMS!
AND DATABASES ‑

Ask some of the world's leading companies about the benefits

of fast, reliable andsecure corporate data access...

... and then ask them which Data Access Driver they're using.

EVALUATE Opera t ing Envi ronments Suppor ted:
FR Windows 3.x, NT, 95, Unix (Al l Flavours) , OS/2, VMS, Linux & Macintosh

Databases Supported:
with 2 concurrent
‘client machines Oracle, Progress, Informix, Sybase, Ingres, MS SQL Server, Postgres95, Solid & Others

For more information Call UsOn
0 1 8 16817701 Fax 0181 681 7702 ‐ )
CompuServe: GO OPENLINK
Web Si te: http://www.openlink.co.uk
(Sof tware Available Fo r Immediate Down l o a d )

;
j

COpentink Software.Amy Johnson House, 15Cherry Orchard Rd, C r o y d o nCRS 6BB, United Kingdom S Q O A T G A R E

High Performance Data Access Driver Suite
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Ohdear! Ohdear!
shall betoo late!

‘Well, I'd

'yfinished the
first verse’,
said the
Hatter, ‘when

the Queen bawledout “He’s
murdering the time! Offwith his
h e a d ! ”I won't b es obold a st o
suggest that all programmers
should be beheaded (you
wouldn’t beable to readEXE )
but many domurder time.

In the past month the news
coverage of issues related to the
comingmil lenniumhave
flourished in all publications,
on radio and television. Even in
EXE, some issueshave been
mentioned: Peter Collinson
looked at the problem in his
M a y column, in this issue two
letters focus on time-related
problemsandMark Harman in
his article on program
transformation suggests a way
to tackle the infamous Y2K bug.
The letters h in t at the fact that
the software implementations
of time might generate
uncertainties not just on
January 1st, 2000.

Programmerswho used
delta-time routine on VMS
(originally l imited to handle a
9999 days difference) hadtheir
softwaremalfunction onMay
19, 1997.As for Y2K, this
l imitationwas wel l -known, i t
was documented by DEC. The
funniest t h i ng is that VMS’
internal time representation
w i l l work unti l July 31, 31086.

Time obtained from the
Global Posi t ioning System
(GPS)w i l l overflow sometime
around August 20, 1999. The
date is stored in a 13-bit value. It
is estimated that about 10°6
GPS receivers are in use today.

C’s t i m e _ t (especially in
Unix systems)w i l l fail at 22:14:07
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EST on Monday January 18,2038
or later in January 2106
depending if you’re usingsigned
or unsigned integers.

More recent systems are st i l l
vulnerable to time problems.
The HTTP cache scheme should
fail in 9999 and James Gosl ing
admitted that Java wi l l ‘ r u n out
of dates in the year 292271023’.

‘ I feverybody minded their
own business’, theDuchesssaid,
i n a hoarsegrowl’, the world
wouldgoroundadealfaster

Same goes for the change in the
definition of the GMT day: it was
in 1925 that the day was to begin
at midn ight insteadof noon. I
won't evenmentionoperating
systems which believe that GMT
is the same asBrit ish legal time
and henceconsider that GMT
changes to BST in summer!

On the other hand, the
computer age hadalready
started in 1967when the System
Internationalsecond was
redefined as ‘theduration of

The 21st leap second happened
on July 1st. Did you know that?
than it does.’ ‘Which would not
bean advantage’, saidAlice,
whofelt very glad toget an
opportunity of showingoffa
little of her knowledge. ‘Just
think what it wouldmakewith
the day andnight ! You see the
earth takes twenty-four hours to
turn roundon its axis.’

The issue is not l imited to
how well your particular
system wi l l handle time in the
future, no r how well it can
calculate the difference between
two dates, one of which being in
the future. It affects synchro‑
nisation betweenall devices
(would you call an ATM ‘hole‑
in-the-wall’ acomputer?) which
communicate together.

When Lewis Carroll , wrote
Alice’sAdventures in Wonderland
the time zones and the
InternationalDate Linehadnot
been invented yet. GMT, the local
time on the Greenwichmeridian
basedon the positionof a
hypotheticalmeansun,was only
established in 1884.That’s long
before the inventionof
computers andof the transistor!

9192631770 periods of the
transition between the two
hyperfine levels of the ground
state of the caesium 133atom’.
This time scale is calledTAI or
InternationalAtomic Time.

Sotoday we have GMT (also
calledUniversalTime to
differentiate it from GMT
noon) , TAI, GPS time... and
UTCwhich stands for
CoordinatedUniversalTime
(the Frenchand English
speaking attendees of the
conference which defined UTC
couldn’t agree on an acronym,
so they choose one which is
incorrect in both English and
French!) They are a l l different
and yet a l l related.

UTCuses the SI definition of
the secondbut is changed
whenever neededsothat the
difference betweenUTCand UT
js never grea te r than one second.
Howdo you code that in an.
algorithm?Easy for past dates,
impossible for future ones asyou
don’t know when the leap
secondswil l beintroduced.The
21st leap secondhappenedon the

S O A P F L A K E S

first of this month.Didyou know
that? That means that UTCand
UT are 31seconds apart. That’s
not a typo ‐ at the creation of
UTC in 1972,TAI andUT were 10
seconds apart. GPS time hasa
constant 19seconds offset from
TAL hence its difference with
UTC is increasingwith every
leap second.

To deal correctly w i th time
routines, you have to implement
an accurate leap year
algorithm, knowwhich time
definition you’re dealing wi th
andpossibly implement
provisions for leap seconds.
Howmany programmers are
even aware of a l l the issues
relatedto time?

More importantly, do you
document when del iver ing
software what assumptions you
havemade on time issues? Has
your programa contractual
lifetimewhen youexpect it to
be dumped and replaced?Have
you tested a l l your routines and
al l the libraries you’re using to
check that they implement time
correct ly for the expected l i fe of
your product? Y2K has
generateda lot of attention and
focus but it is just one
consequence of possible time
handling limitationsand one
which is not particularly
difficult to take account of
when compared to most others.

At least we are now
reassured that even if a l l
computers crashat the
changeover between 1999and
2000, it w i l l very probably not
happen at the exact same time.
DavidMery

(Thanks to Lewis Carroll who was
concerned with where the day begins al l
his life,and to the RISKSmai l ingl ist ,
http://catless.ncl.ac.uk/Risks, fu l l of
fascinating informationand v e r y h i gh
signal-to-noise r a t i o . )



haht
S  O F  T W  A R E

A CONTEMPORARY SOFTWARE SOLUTIONS PARTNER

Call o u r HAHTline 01344 873434 or
email usathaht@contemporary.co.uk
and ask for the n e w H A H T Pack 9 7
information kit or view the HAHT web site

atwww.haht.com
Change Nothing Change Everything

haht..
w a y to develop
for the Internet

The Internet is transforming the way wedevelop business s y s t e m s .

But, how do you choose the right tools?

You need tools that will
provide everything to
develop and deploy data‑
driven Internet and
Intranet business
applications, and the
ability to migrate existing
business logic and
databases to the Web.

HAHTrsite’s Integrated Development Environment features a
WYSIWYG drag-and-drop user interface, aMicrosoft Visual
Basic™ syntax-compatible language, support for JavaScript and
VBScript, one button publishing of H T M L , integrated Graphics
and Image Map Editors, support for all leading source and version
control systems, interactive and r e m o t e debugging and easy drop
in ofJava objects.

The HAHTsite Application Server allows deployment on
Windows NT and leading UNIX platforms, includes support for
server based ActiveX, access to databases via native API or O D B C ,
dynamic URL resolution and security mechanisms for data and
application integrity.

HAHTsite’s Integrated Development Environment and multi‑
threaded, multi-process Application Server are all you need to
build and deliver scalable applications which meet the performance
demands of the Internet.

Choose the right tools, choose HAHT.
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Prolifics 3.0 from prolific Prolifics
Not content with being the only
software company EXE knows of
to have buil t a_ three-tier
client/server application from
scratch over lunch in a Soho
restaurant, Prolifics is putt ing the
finishing touches to version 3.0 of
its eponymous client/server appli‑
cation development environment.
This is the third version of Pro‑
l i fi c sto be released in less than 12
months - version 2.0 was a service
release only ‐ and, claims the
company, offers significant
improvements over other similar
Java solutions.

Java FailSafe is designed to
deal with browsers which cannot
support Java ( o r where the has
turned Java suppor t o ff ) . When
the Prolifics application server
detects that Java code will not run
it automatically defaults to a pure
HTML version of the application
pages, carrying out all communi‑
cation over HTTP. By contrast,
when Java is available communi‑
cation between client and applica‑
tion server is carried out us ing a
binary protocol for speed.

Visual Enabler
The latest tool from Softlab is a
change management tool for Win‑
dows developers aimed at larger
development teams. It is tightly
integrated into the Visual Studio
97 environment and covers pro ‑
jects in VC++, VB, and VJ++.

Visual Enabler revolves around
a repository which holds details of
projects. A variety of team manage‑
ment and conflict resolution meth‑
ods are supported by the package.

The program features what
SoftLab calls ‘automated build’ ‑
this is the ability to build multiple
configurations of projects by
roll ing back to previous or other
developers’ versions of the
source. Visual Enabler is available
for Windows NT and Windows 95
clients with Visual Studio. Pricing
starts at £1500 per seat.
w www.softlab.co.uk
10181742 2277
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Transactional Java is the name
for anon-JDBC transaction model
carried over this binary protocol.
Because Transactional Java is an
extension of the TP funct ions
already present in Prolifics 1.0,
there is no need for developers to
use or know SQL.

Finally, Push Transactions is a
system whereby trigger events ‑
such as the receipt by the client of
a change in value of a particular

tions. As an example, a Prolifics
application could be b u i l tto keep
track of stock availability and auto‑
matically place orders when stock
became available.

Prolifics 3.0 should beavailable
on Windows NT, Solaris and
SunOS in September, with ver‑
sions for other Unixes and MacOS.
available in October. Pricing starts
at £35,000 for a five-user license.
w www.prolifics.com

variable -can set off othertransac- £0171 786 9555

C++ forum gets it from the
horse’s mouth
In case y o u missed the reminders in Francis Glassborow’s column
in recent months, the Association of C and C++ Users (ACCU) is
ho ld i ng a European Developer 's Conference for C++ developers
later this mon th at the To w n Hall in Oxford. The array of speakers
for seminars and the conference sessions is impressive: head ing
up the l ist i s Bjarne S t rous t rup - w h o or ig inal ly developed C++
from C - w h o wi l l be giv ing a seminar as well as a conference ses‑
sion. Nei l Martin and To m P l u m of P l u m Hall w i l l be speaking ‑
To m is an influential voice in the C++ standardisation effort.

Other speakers i nc l ude Martin Hous ton , A n t o n y Kester ton,
P. J . P lauger - editor o f t h e C/C++ Users Journal - and Dan Saks
of Saks a n d Associates. No t to ment ion such EXE stalwarts as
M i k e Banahan ( w h o long - t ime readers m a y recall used to wr i t e a
regular column alongside Francis’ some years ago), Kevl in Hen ‑
n e y, and of course, Francis Glassborow himself w h o wi l l be chair‑
i ng the conference.

Conference places cost £69.95 per d a y (£49.95 for ACCU mem ‑
bers). T h e organisers, Parkway Research, can arrange accommo ‑
dat ion. For more informat ion please cal l or see their W e b si te.
ACCU memberships wi l l also be available dur ing t h e conference
with the discount claimed later.
£01491875524 w www.parkway.co.uk
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Uni fy Corporat ion announced
that it plans to support Informix‑
Universal Server in its next
release of Vision. Vision/Web
enables developers to build high‑
end transaction-based
applications. 01276 675566.
Emailngiles@abacuscomms.co.uk

P H D has released version 2.1 of
Hi HelpIndex with Hi Lab, the
Java site-map applet. HelpIndex
is server/browser independent
and can be run from a CD-ROM.
£50 per seat, development licence
£500. 07000 781785. A 30 day
evaluation copy is available from
www.phdcc.com

Stingray Software has released
Ob jec t i ve Diagram 1.0 to
support Visual C++ 5.0. The new
class library, with drag and drop
graphical user interfaces allows
developers to draw complex
graphical objects without wasting
time writ ing generic code.
0181 956 8000.
www.gbss.com

Component Source has delivered
APEX True DBGrid Pro 5.0, data‑
aware ActiveX Grid Control for
VB 4and 5.0. New features
include advanced Data
Presentation and User Interface.
£180; upgrades from £90.
0800 581111.
www.componentsource.com

Also from Component Source
are controls that facilitate the use
of Microsoft DirectX technology
from within Visual Basic.
Vsdirect operates at h igh speed,
manipulating graphics and sound
hardware directly from an easy to
use interface. £120; upgrade £20.
0800 581111.
www.componentsource.com
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Version 5.0 of 02's ob jec t
database is in beta and planned
for release in Q397. New features
include database independence,
adaptive locking, page server
architecture with object level
locking, call back locking anda
decrease in footprint size.
01403 211020.
www.o2tech.co.uk

Great Lakes Business Solutions’
Wise Installation System
Enterprise Edition includes the
current versions of Wise 5.0,
WebDeploy, SmartPatch and
SetUpCapture for application
deployment. £340. 0800 581111.
www.componentsource.com

Aimtech has released a new
version of Jamba (v2.0), the web
authoring tool that u s e sa non‑
programming environment.
Jamba allows web masters and
graphic designers to take
advantage of Java's ability to add
animation and interactive
nav igat ion to static HTML
pages. £199, upgrade £49.
0171 702 1575.
www.aimtech.com

Diab Data's latest Cand C++
compiler, DDI Power
Compi l ing Solutions 4.0,
features increased execution
speed, reduced code size
requirements and simplifies
migration from previous 8 and 16‑
bit designs. 01491 410700.
www.ddi.com

Ver i log ’s ObjectGeode latest
version (1.1) for Unix, provides
support for the 2105 I T U
recommendation and SDL 96
constructs, ObjectGeode is
hoping to capitalise on the
interest in UML (Unitied
Modelling Language)for
developing real-time applications.
01494 465907
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Bring HTML power to WinHelp
That Microsoft is moving from
WinHelp - the standard Windows
3.x/95 help system - to HTML Help
is well known. In the meantime,
however, help development spe‑
cialist Blue Sky Software has re‑
leased WinHelp 2000, a new ver‑
s ion of its help authoring tool
which extends the exist ing Win‑
Help e n g i n et os u p p o r tHTML files
in the normal help window.

Basically what Blue Sky has
done is add a browser module to
the WinHelp system together with
the tools necessary in its help au‑
thoring e n v i r o n m e n tt o put Web‑
style hyperlinks into regular Win‑
Help documents.

Not only does this allow help
authors to mix and match tradi‑
tional WinHelp with HTML code,
and to put all the usual HTML 3.2
elements including plugins, A c ‑
tiveX controls, and Java applets, it

ObjectX helps
developers stay
in control
So-called componentware is a
growing field these days with every
man and his granny producing
ActiveX controls or Delphi VCLs
which can be used with everything
from Visual Basic to Delphi and
Visual C++. Wall Data has come
up with its own library of such con‑
trols aimed at making it easy to
build applications which interface
with traditional mainframe and
minicomputer data and functions.

The Rumba ObjectXkit is ade‑
velopment of the existing Rumba
Office p r o d u c t ,aset o fc o n t r o l sfor
use with Microsoft Office applica‑
t ions. These controls are sti l l
shipped with the kit.

ObjectX can talk to IBM main‑
frames, AS/400, VA X , and Unix
systems. Each control features
user interface components and the
kit comes with sample applica‑
tions and full documentation.

Rumba ObjectX for Windows
95/NT is priced at £795 per seat.
£0181 476 5000

also allows the help developer to
put links to additional or updated
help information into the code for
retrieval across an Internet (or in‑
tranet) connection.

Since Microsoft's HTML help
systems - already seen in the Vi‑
sual Studio 97development suite
‐ provide all these features, it may
be hard to see what advantages
WinHelp 2000 might bring. How‑

ever integrating HTML help into
software requires the use of dif‑
ferent Help APIs and therefore
s o m e rewr i t ing of the software
when, perhaps, updating the help
file is all an author wishes to do.
With WinHelp 2000, an author
could simply add the HTML-en‑
hanced help into the existing Win‑
Help file without any need to
changea line o f p rog ram code.
And since WinHelp 2000 uses the
Microsoft HTML help engine for
rendering, it should be p o s s i b l eto
reuse the result ing help files
across both systems and support
important ‘legacy users’.

WinHelp 2000 costs $129, with
a $30 discount for users of the
company’s RoboHelp or WinHelp
Office p r o d u c t s .The runtimecom‑
ponents are royalty-free.
£00 1 800 459 2356

w www.blue-sky.com

Eiffel gets personal
For language lawyers and codesmiths who l ike to dabble in the un‑
charted waters of less well-known languages, an oppor tun i ty has
come up to try out the Eiffel compi ler f r om ISE at a l o w price. Per‑
sonal Eiffel is a fu l l implementat ion of version 4.1 of t h e compi ler,
with al l the features of the fu l l product included. The o n l y restric‑
t i on is that i t cannot be used to develop commercial software.

Such ‘ learning’ editions of too ls are qu i te commonplace since
the days of Turbo C a n d t h e cut-down versions of Visual C++.
Most, however, are feature-impaired in comparison wi th their fu l ly
commercial cousins. ISE even gives purchasers a head start to the
commercial edit ion by discounting the price by the amount of the
Personal ed i t i on l icense, w h i c h w e i g h s in at $69.95 for t h e elec‑
tronic version downloaded over the Web.

Features of the 4.1 ed i t ion inc lude EiffelBench, the Eiffel IDE,
EiffelBase libraries, Windows Eiffel Library (WEL)for Windows A P I
access, and C/C++ interfaces.
wwww.eiffel.com

JavaBeans go Corba
The work which began last March between IBM, Netscape, Oracle and
Sun is starting to bear fruit. An agreement has been reached to bring
Corba and JavaBeans closer. Corba will be enhanced to support other
component models including JavaBeans.

The main goal of this collaborative work focuses on Corba/IIOP, En‑
terprise JavaBeans and, you guessed it, ‘converging on vendor-neutral
s e r v i c e s and facilities’. AJavaBeans directory is to be created on the
Netscape DevEdge Web site. Sixty-five companies have announced sup ‑
port for JavaBeans and 90components are already being worked on.
wwww.omg.org w developer.netscape.com
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Ds (PENT iceWINDOWSNT.
Bringing UNIX™Technology to Windows NT

JPENNT RELEASE 2.0

*EATURES
JpenNT Release 2.0 supports:
»POSIX.1, POSIX.2 and ANSIC interfaces
»BSD sockets mapped to Winsock
»SVID IPC (message queues, semaphores)
»shared memory, memory mapped files
»ability to exec Win32 applications for OPENNT
»full tty semantics mapped to console windows
»pseudo terminal support
»X11R5 Windowing System clients and libraries
»X11R6 Windowing System display server
»X11R6 fonts and font management
»OPENNTIF™‘OSF/Motif® 1.2.4. window
nanager, libraries, development k i t )
»telnet daemon service (multiuser login support)
»file link support, true case sensitive file names
»over 200 UNIX and X11R5 commands and utilities
»UNIX shells - KornShell, Bourne shell C shell
»UNIX scripting languages -awk, perl,sed, Tcl/TK
»full shell job control
»full integration with Windows NT security model
»full integration with Windows NT file systems
»cron service, system service - daemon support
»internet clients - ftp. telnet, ping, rsh
»integrated tape device support
»colour curses support
UNIX development tools - make, rcs, yacc lex, cc,
89, nm, ar, strip

OPENNT RELEASE 2.0 from Softway Systems is a
UNIX-style operating system environment for
Microsoft Windows NT. OpeNNT is a complete user
and developer product line for customers who need
the power of UNIX systems on the world’s fastest
growing enterprise operating system - Windows NT.
Whether you are a developer needing to port UNIX
applications to Windows NT or apower user need‑
ing a full suite of UNIX utilities and internet tools.
OPENNT is an indispensable addition. OpENNT is the
only product to offer a complete, native UNIX-style
environment for Windows NT. By using NT’s
subsystem architecture, OpENNT is able to provide a
high performance, standards conforming platform
that is tightly integrated with the existing tools and
interfaces available on Windows NT.

With OPENNT RELEASE 2.0 users can run both Win32 and
UNIX applications on the same desktop. Since OPENNT is a
native subsystem, not an emulation product, there is no perfor‑
mance penalty for running UNIX applications on OPENNT.
Support is also provided for running your application through
multiuser shell access or network-based X Windows.

OPENNT is now availablefrom:
Lasermoon Ltd.

As specialists in professionalsoftware
for Unix Dos & now OpenNT

wehave a proven track recordfor
sourcing softwarefor major
Europeanand UK companies.
Please callforfurther details.

LASERMOONLTD
UNITS 8/9

KILNACRE BUS. CENTRE
WICKHAMROAD

FAREHAM
HANTSPO16 7HZ
TEL: 01329 822662
FAX: 01329 827380

© CIRCLE NO. 334 www.lasermoon.co.uk



N E W S

Mercury has developed 128-Bit
SSL (Secure Socket Layer) Plug‑
in Pack for its Astra SiteTest and
LoadRunner automated testing
tools. Developers can stress test
secure appl icat ions and identify
security, performanceand
scalability problems prior to
deployment. £765. 01634 262525.

Aware/VBX’s list box/combo box
control List Pro2.0 now contains
a 32-bit ActiveX, 16and 32-bit
DLLs anda 16-bit VBX enabling
developers to use List Prowith
any visual languagethat fully
supports such controls. £135.
01344873434.

SELECT Enterprisefor NatStar
has been released by Select
SoftwareTo o l sand N a t
Systemsbringingtogether a
component-based modeling
toolset for building scaleable
client/server applications with
NatStar.01242229700.
www.selectst.com

ARM(Advanced RISC
Machines)has introduced a
range of softwaretechnology to
target a variety of embedded
modemapplications including
PDAs, smart phones,set-top
boxes, network computers,
screentelephonesand digital
cameras. 01223 400423.

DataView9.8features
WebDataViews, anadd-on
component which allows
developers to animate and
display real-time graphical
applications using Netscape
Navigator or Internet Explorer.
Graphics can be inserted into
Visual Basicor Visual C++.
www.dvcorp.com

Get the Vibe with Visix
The latest incarnation of Vibe-the
Java development product origi‑
nally codenamed ‘Eleven’ ‐ from
Visix Software wi l l appear in a
number of versions. Each flavour
of Vibe is aimed at a different type
of development. Vibe DE, for
example, is an entry-level product
fo r basic applet and application
development, while Vibe Enter‑
prise incorporates database con‑
nectivity tools. Vibe Net is aimedat
building distributed applications
in Java over IIOP.

Visix is particularly proud of
the GUI Java development envi‑
ronment  wh ich inc ludes such
notable features as ‘spr ing ‑
loaded’ controls which resize and
reposition themselves automati‑
cally across platforms, avoiding
the need to use AWT'’s notori‑
ously complicated gridbag layout.

As before, Vibe has its own
version of the Java Virtual
Machine which incorporates a set
of runtime classes derived from
the company's Galaxy application
frameworks. Like Microsoft's AFC

O'Reilly
believes in Perl
Tim O'Reilly, of O'Reilly and
Associates (ORA)fame, is enthu‑
siastic about Perl. To paraphrase
Larry Wall, Perl's creator, he con‑
siders Perl a pertect language for
novice and expert alike: ‘Easy
things shouldbeeasy, hardthings
should be possible’. The learning
curvefor Java, however,just does‑
n'tfit this maxim. ‘Perl for dynamic
Web site [development] gives a
lower entry point than Java.’

ORA is so convinced about
Perl that it is organising a confer‑
ence on this subject in San Jose in
October. According to ORA sta‑
tistics, 30 to40% of Perl book buy‑
ers are running it on Win32, and
the publisher is currently finishing
a Perl Resource Kit.

Furthering its reputation,ORA
has been recently chosen by Be as
the official publisher for series of
BeOS books.

and JavaSoft's JFC, these classes
give an extensive range of user‑
interface widgets across multiple
platforms. Indeed Vibe’s target
platforms include many not nor‑
mally supported by other vendors
including MacOSand OS/2.

Although the company was the
first to introducea rich set of fully
cross-platform widgets of the kind
expected by end-users ‐ such as
spin boxes, tree controls and the
l ike ‐ i t isbynomeansthe last. But
while Microsoft and Sun both
claim that their foundation classes

will rule the Java waves, Visix is
happy to admit that Vibe is heavily
targeted at corporate developers
building applications for intranets,
where the necessity to havea dif‑
ferent virtual machine from that
supplied in the browser or operat‑
ing system is not an issue.

A l l versions should be avail‑
able by the time you read this, but
at the time of writing no UK prices
were available. The US edition of
Vibe DE, however, retails at $49.95
so expecta similarly low price here.
£ 0 7 1 7872 5825 w www.visix.com

Making progress with Webspeed 2.0
Progress Software thinks it is well placed to win the hearts and
minds of Web developers wi th WebSpeed 2.0, a revised version of
their client/server development environment for, ast h e company
puts i t , ‘ Internet, intranetand extranets’.

WebSpeed is made up of t w o parts: W e b S p e e d Wo r k s h o p
wh ich is t h e actual development environment, a n d WebSpeed
Transaction Server, the middleware. T h e company makes much
of t h e scaleable nature of WebSpeed, as wel l as i ts compatibi l i ty
wi th third party database servers,Web server, Internet firewallsa n d
encryption systems. Supporteddatasourcesinclude Oracle, DB/2
and Progress, wi th ODBC access facil it ies as well.

WebSpeed 2.0 runs on N T , Solar is , A I X , and var ious other
flavours of Unix.T h e y should be available f rom J u l y 15.
£01256208708 w www.progress.com

Free ORDBMS
PostgresSQL, is a free client/ server object relational database manage‑
ment systemfor Unix, has now reachedversion 6.1. It is not yet fully ANSI‑
compliant but it supports some features lacking in the ANSI standard
such as inheritance. APIs exist for most languages: C/C++, Java, Perl,
Python,SQL and Tcl.

PostgreSQL retainsthe richdata types and extensibility of Postgresand
replacesthe PostQuelquery language with an extended subset of SQL.
w www.posigresql.org
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A d d p e r f o r m a n c e ,

New Scalable SQL ver. 4.0 has ANSI
SQL support, a Visual Basic Scriptin
Interface, and tools for creating an
executing stored procedures. Scalable
SQL is based on the same MicroKernal
Database engine as Btrieve, and can be
used to provide high level SQL
organisation to a Btrieve based appli‑
cation. Scalable SQL ver. 4.0 is n o w

available for Windows NT Server and Novell Netware. £call

P , the programmer's
Co v5.0} favourite editor, helps with tasks like;

‐ Locating and navigating to specific
Programmer's Editor code ‐ Creating & maintaining

comments ‐ Working with version
control Typing repetitive constructs ‑f o nvariables across hundreds of
files ‐ Working with others and their

revisions. CodeWright synchronises with your Visual C++
and Delphi environments. For Windows 35 or NT and
Windows 3.1 £169

The most up-to-date C/C-++- compiler for cross‑
ing Windowsplatformdevelopment, covering

NT&95,Windows 3.1, OS/2 16&32-b i tand
16&32-bitDOS.WatcomC/C+- 11.0hasa
newversion of MFCforWindows

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

e p t h needed for the most comp lex
driver projects. £595. Also Vtools:D device driver kit for
Windows 95 - £375

O 1 7 !  8 3 3

c h o i c e f o r

GC. ! G LLUG.C}
B u i l d b e t t e r a p p l i c a t i o n s

f u n c t i o n a l i t y  &  v e r s a t i l i t y

TO ORDER CALL
1 0 2 2

FAX 0171 837 6 4 1|

b e t t e r

Data Junction excels at converting
data from the widest range of data
sources. Use Data Junction to convert
from legacy COBOL systems, EBCDIC
to ASCII, perform messy date
conversions, work on packed data
and populate SQL systems with data
from diverse sources. Data Junctions point-and-click
mapping of data source to data target saves 100's of hours
of programming, and its extensive list of data
transformations solves the toughest of data conversion
problems. Data Junction Win 3.1 £189.

Now design unlimited types of reports!
Create Subreports, Conditional
reports, Form-style, Multiple summary [ R y

cross-tab and BackOffice reports. “Plus, fi s

publish reports to the Web! (Instantly
export to HTML).” New Object
technology. Access PCand SQL
databases. Integrate reports into
database applications using ActiveX
Control (OCX), VBX, VCL and MFC. FREE
32 bit versions. Upgrade £125

(Formerly known asOptima++
Professional) ‐ the powerful RAD C++
tool with acomponent -centric
client/server development environment.
Buil lightning fast-applications using
drag-and-drop1 r e ePower++?
Professional adds the patented Powersoft
DataWindow, new Internet components,
a 3-user Sybase SQL Anywhere? server,
new features for native and ActiveX server component building,
high-performance HTTP, FTP and Internet with support for the
Microsoft Transaction server. £675, Upgrades from £130.

Need to debug below the surface of
Windows? SoftICE 3 offers single‑
machine, kernel mode, multi-thread
and mul t i -p rocess debugging, with
Win32 fault trapping and exception
handling. Version 3has support for
data structures local symbols, with full
support for Windows NT and Windows 95 address contexts.
SoftICE NT £525; SoftICE 95 £395; SoftICE NT & 95 £795

S Y S T E M
S C I E N C E
System Science, 1Bradley's Close, White Lion St. London N19PN

d e v e l o p m e n t  t o o l s
> CIRCLE NO. 335
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A job for a nosy window cleaner
After a stressful experience, more stress. Jules is hav ing a really bad week.

he trouble wi th working
from home is that ‐ y o u have

to work at home. As the work
expands, more andmore of the
ancestral pi le is taken ove r,

un t i l there’s nowhere left to
live. Many’s the time I've settled
down to watcha video or an old
edition of Star Trek, and the
computer in the corner has
interrupted, saying ‘Here Iam !
What are you doing with that
dumb, unresponsive screen in
the corner, when you could be
interactingproductively wi th
me?Earna l iv ing, loser!’

After thirteen years, every
corner of the house hadbeen
infestedwi th computers,
chemicals, electronics, bits of
engines, and all the books and
other accoutrements that any
professional enterprise
demands. There was no doubt
about i t , my gaff needed either
a majo r reorganisation, or a
replacement.

There are two things wrong
with getting the builders in.
Firstly, rooms have to be
cleared, and accumulated
clutter of archaeological
proportions has to be either
thrown away or packed into
boxes,making the entire house
dysfunctional. Secondly, the
thing about builders is that
they keep hit t ing things with
hammers. At least I think they
do; they may just havea tape
recorder wi th the soundsof
hammers on i t , sothey sound
busy. Either way, bu i l d ing i s
almost as badasmoving.

Finally, the work got
finished, and I got my new
office. Al l I had to do was move
in. I h u n gmy monitors on the
wall, connected up the power
scrubbers, andpowered up the
computer. That’s when it
happened.The computer didn’t
boot. I wiggled its wires, I
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thumped it persuasively, but no
matter what I did, the hard disk
controller crashed the post.I
bought a new controller. It
didn’t help.

Now,I had better explain
some background to you. Just
l ikemost programmers and
designers, most of my estate is
in intellectual property rather
than physical things. L ikemost
computer professionals,most of
my intellectual property is
insidemy computer. I ’ mjealous
about my data, and though I’ve
hadoccasional trouble wi th
disk drives, I havea
comprehensive mi r ro r backup
system and I’ve never been in
serious trouble before. Moving
intomy office, both sides of the
mi r ro r had failed, and I was
looking at my entire life’s work
sitt ing in two completely
slagged disk drives. B i g trouble!

I can’t begin to tell you how
bad I felt. Over a couple of days
the full, appalling, consequences
of what hadhappened began to
sink in. It was a couple of days
after that before I could even
begin to think about solving the
problem. Thankfully, somebody
gaveme the phonenumber of Dr
Solomon’s disk recovery
company, Authentec. I gave them
acall. After four days of experts
saying to me: ‘Peoplejump out
of windows for less, you know’
and ‘Ohmy God, that’s baaad’, it
wasa total boost when the
receptionist answered the phone
with a cheerful ‘Good
mmMORning’. The implication
being that my problems, were
now their problems, and they
knew how to solve them.

‘No fix, no fee’ they
promised, and a 20% discount if
they didn’t do it in 48hours. ‘All
we need from you is a purchase
order’ she said. ‘I can’t give you
a purchase order; everything is

on those disks’. ‘No problem’
she assured me, ‘Can you
remember how to use a pen?
Handwrite a l i t t le note on some
letterhead, and we’ll sort o u t
the formalities later’.

I s t i l lwasn’t th ink ing too
clearly, though my spirits were
r is ing somewhat. I pul led the
disks out of the t i n and
wrapped them in the first paint‑
encrusted sweatshirt which
came to hand. I tore halfway
across the country on my bike.
Beside the door a sign said
‘Please press’. Above it some
wires hung out of the wall. I
didn’t press anything, instead I
walked unannounced into an
ample reception. Eventually
someone sawme and went to
find a receptionist.

The receptionist smiled
sweetly, andmade the same
assurances that everything was
under control. She did
everything to put me at ease
except give me a hot brandy and
a foot massage.Hermanner
was more l ike that of a hospital
receptionist than a computer
firm. She asked for the a i l i ng
disks. She saw the sweatshirt,
andafter a not-quite suppressed
giggle, picked up the phone and
said ‘I need two static bags in
reception, stat’. After ten
seconds, aman in a white coat
ran into the reception, carefully
placed the disks into the bag,
and walked out again, carry ing
themas if they were explosive.
‘ Ineed your signature on this’
she said, andhandedme a form
which pointed out that, if they
couldn’t get the data off the
disks, they’d wreck them
try ing . (Thinks; crash teams
with static bags, consent forms
‐ t h i s really is a hospital!)

I t ’s surprising how long 48
hours is. The experts rallied in
force to persuade me of the

fut i l i ty o f the recovery attempt.
‘Wake up to reality, my friend;
they can’t mend that.’ Another
said simply, ‘Oh shit’.

It was 47fi hours later that I
got the call. A very apologetic
technician toldme ‘I’mafraid we
haven't beenable to recover all
your data. There are four system
files which wecan’t get back ‑
unless you want us to keep
trying, that is’. Four files, four
lousy system files! I was
overjoyed. ‘That’s fine just how it
is’ I said. ‘Sendwhat you've got.’
They did; to the wrong address,
but that’s a different story.

The experts swarmed,
wanting to knowhow they'd
done it. ‘They’re not telling you
the truth’ said one, ‘they want
you to think they’re cleverer
than they are.Look for some
evidence that the case hasbeen
opened. If it has then they
opened it after they’d recovered
the data.’ Saidanother, ‘Bullshit’.
The fact that these were the self‑
same peoplewho haddiagnosed
my disks asterminal was,
naturally, beside the point.

This whole exercise has cost
me a packet, but it would have
cost me everything I own if I ' d
listened to the experts. I hope
they have the courage of their
convictions when their own
disks break. The technicians at
Authentec obviously know their
stuff, and they did it ( and I, at
least, don’t disbelieve them). I
can’t thank them enough. Oh,
and Laura, the receptionist,
whatever they’re paying you,
it’s no t enough. a

Jules isonceagain l iv ing in
relativepeaceandharmony with
hiscomputer. Authentec is on
01869355255. Takea tip, call them
andaskfor their brochurebefore
you need it. Contact Jules on
01707662698, or jules@cix.co.uk.
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Delphiledementia
Dear Sir,
Wehear rather a lot about Year
2000 problems but almost
nothingabout the difficulties
caused by the Delph i approach
to time and date storage. A s a
Pascal bore of m a n y years
standing, I would l ike to
attempt to correct this.

Borland’s Delphi uses a
floating point number for i ts
date/time storage, w i th 1.0
representinga whole day. Thus,
calculating differences between
times is very easy and intuitive.
There are plenty of handy
routines to convert to and from
the format. However, the format
must eventually suffer from a
much more interestingand
subtle mode of failure than
these dullard systems which
wil l collapse on 1/1/2000.As
time moves on, the smallest
increment of time being
distinguished gets bigger and
bigger. One could imagine a
long-trusted, reliable program
beginning to believe that
distinct events occurred at the
same time, slowly getting worse
and worse. A nice case of
software going rusty ‐ or since
each successive time period
required to lose one b i t of
accuracy must always double
~perhaps radioactive decay is a
better analogy.

I believe that I should be
given large amounts of DTI
money to look into this problem
as a matter of urgency, and I
look forward to the supportof
yourselves and your readership
in my application for a grant.
Will Watts
william@cix.co.uk

Pullthe other one
Dear Sir,
I was interestedto see your
article on the Panda language
(EXE, Ap r i l 1997). HoweverI
must in fo rmyou that whoever
submitted this piece was
undoubtedly hav ing you on. I
have a great deal of experience
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in bothcryptography and
steganography and I can assure
you that the idea that any
meaningful message could be
concealed with program code,
wi th i ts reliance on constantly
repeated symbols and (usually)
short word length, is absurd.

While images such as JPG
files, which by the nature of the
compression system used
include a great dealof space
which can beusedwithout
affecting the final appearance of
the image,are ideal for
steganographic applications, I
find it unlikely in the extreme
that any government agency
would consider exposing
sensitive information, no matter
how well protected, across a
public network. Existing
diplomatic and covert channels
of communication exist which
could servejust aswell.

As I also (unsurprisingly)
speak Russian I was interested
to see the ‘excerpt’ f rom Eta
Vsyashutka’s ‘article’ you
printed: it appears to be made
up of the first paragraphs of
two different articles taken
from EXE! The word ‘Panda’
has been inserted in places
where it makes no sense
whatsoever. Plus I ought to tell
you that ‘eta vsya shutka’
means ‘it’s a l l a joke’ in English.

Someone has beenpul l ing
your leg.
Prof Vyacheslav I. Malenkov
malenkov@jarre.demon.co.uk

Quake cracked
Dear Sir,
Quake has beenhailedasthe
heroin of the Internetand I am
glad to see that you haven't
missedout on the addiction.
Last month’s article on Quake-C
was an interestingdeparture for
EXE- but congratulations on

your radical streak! Never mind
the social and cultural
phenomenon of Quake, from a
developers’ point of view I found
it interestingthat hackers were
able to steal the Quake source
code from crack.com last
January (the company Dave
Taylor started after he left ID,
where he helped to programme
Quake and Doom.)

The hack must have cost ID
several hundred thousand
dollars in lost potential code
development buyers. ID of
course denied any financial loss
on the grounds that Quake’s
engine is too recognisable,
making it impossible for
anyone to use the code without
their knowledge.

WhenI first heardabout the
stolen source I wondered where
the code would turn up.There is
at least one hackedversion of
Quake (for the Ata r i ) already. I
don’t knowhow many
developers out there have been
goingthrough the code ( n o w
practically public domain) l ine
byline tosee how they can
improve their own stuff but I a m

sure there are more thana few.
Tthe moral? If you’re not

into freeware, make sure you
hire a good security person.
John Rackam

Not i m eto relax
Dear Sir,
The year 2000 problem has had
the interest ing effect of
focusing many parts of the
industry ‐ typically those not
normally used to focusing ‐ into
a single cause. Although a
significant problem, i t is worth
point ing out that the software
development industry has been,
is and probably w i l l be, poor at
handl ing any date/time issues.
There are sti l l asurprising

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 lease w r i t e t o : T h e E d i t o r ,

E X E M a g a z i n e , 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 W I V 4AX, or e m a i l ed i tor ia l@dotexe.demon.co.uk

number of programmers who
cannot correctly define the leap
year algorithm.

The clock on systems
(typically ALGOL 60based) that
has counted days since the
beginning of the century asa
signed 16-bit integer wrapped
arounda few yearsago. Once
the year 2000 problem is out of
the way, we canlook forward to
the year 2038 problem when
systems (mos t Unix and many
other C based systems) that use
a signed 32-bit integer ( t o hold
seconds since 1st January 1970)
wrap around.

Interestingly,date handling
( o r mishandling) issues can be
submitted asevidence in the
ongoing debate as to whether or
not software development is a
numerate discipline. For those
who believe that it is not, the
facts unfortunately support this
view and makea strong case
that it ought to be.

It has been suggested that we
should take this opportunity to
look at date representation
standards, such as ISO 8601. As
for year 2038 we could a l l move
up to 64-bit systems and
recompile. Of course this
assumes that people do not
write code littered with
machine dependent types.
Perhaps for year 2038 the
easiest approach (that would
retain some binary
compatibil i ty) would be to use
an unsigned 32-bit quantity,
thus pushing the problem into
the 22nd century.

Possiblythe most interesting
proposalfor the future is to
depriveprogrammers of their
computers: in such a state they
would simply beunable to
introducesuch subtle bugs into
software.
Kevlin Henney
kevlin@two-sdg.demon.co.uk
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2 .Insta lStweld -SAMPLE INSTALL - [Components - ProgramF i l e s \ S a m p l e s \ Samples andTemplates]
@ fle Eat Yew Incer Buld Tock Wxdow Help S

D i s i e a )[ l e ] lel eel = | f o f

a l a | f e t

f p u s l d s t a r t e d at B a r c h 6, 1997 10:56:06 AR.
C a l c u l a t i n g s i z e o f c a b i n e t fi l e s . . .
Copy ing I n s t a l l S h i e l d e n g i n e fi l e s t o D i s k 1 .
B u i l d i n g s y s t e m c a b i n e t fi l e ' _ s y s l . c a b ' . .
C o p y i n g u n c om p r e s s e d s e t u p fi l e s t o D i s k 1 . . .
b u i l d i n g user c a b i n e t fi l e '_userl.ceb!
B u i l d i n g c a b i n e t fi l e ‘ d a t a l . c a b ' . . .
C r e a t i n g d i s k l a y o u t fi l e ‘ l a y o u t - b i n ' . . .
Med ia ‘Test’ c r e a t e d s u c c e s s f u l l y .
b u i l d comp l e t ed s u c c e s s f u l l y a t Ra r ch 6 , 1997 ‘ mae

De | 5 ; (35°Diskette - 4.0 MBytes
: 5.25"Diskette - 1.2 MBytes

@CD-ROM. Detauk Size 650MBytes
® Custom Size

installFromTInstallShield5 Professionals installation
development environment has
everything developers need to create
top-quality installations.

OF AN INDUSTRY STANDARD
InstallShield5 Professional i s a new _‐ FeaturesExclusive to InstallShield5Professional
installation development system + Installationvisual development environment contains all tools
that combines an easy-to-use * Project Wizard establishes framework ofinstallation project

installation development environ- __* ProjectWorkspace Panes store and manage all properties
ment with the reliability and power * Color Script Editor visually organizes installationelements

. °F Wizard auto-insert: lete functi thof proven InstallShield technology. unction Wizard auto-inserts c o m p l e t e f u n c t i o n statements

. . s * Comp i l e r message window displays errors during compileIt’s the only installation toolkit ” 9 s i l c i e l
: * V i s u a lC ++-like i n t e r f a c e provides standard look and feel

from which you can author, layout,
i . . * Multi-tiered file layout system g i v e s maximumflexibility

build and test your installation. * Drag-and-dropfile layout allows for easy file organization
Built on a world of experience, ,* Components depict use rs ’ v i e w of application organization

InstallShieldS Professional was * Quick build opt ion for t e s t i n g ;fullbuild o p t i o nfor final
designed for those developers with . End-user installation interface supports multimedia files
a need for a first-class installer. * AVI video, WAV/MIDI sound, 256-color BMP images

InstallShield Software Corporation

Rogue Wave 01734 880224 System Science 0171 8331022
PROFESSIONAL EDITION Systemstar 01707 278300
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F E A T U R E S

The medium Is
the message

Due to i ts mult iprocessor funct ional i ty, BeOS has been hailed as the OS for the media

age bu t w i l l i t stand up to cod ing crit ics? Duncan Wi lcox thinks BeOS is a developer's

eOS is a new operating system which runs on PowerPC-basedsys‑
tems ( though Be claims that BeOS is processor agnostic). Under

development for the last seven years, BeOS was firs t produced for
hardware basedon parallelAT&T Hobbit processors. BeOS has been
designedwi th efficiency andmultiprocessing in mind.The BeOSker‑
nel task scheduler is multithreaded, multitasking, and multiproces‑
sor enabled. The memo r y manager provides protected and paged
v i r tua l memory. A 64-bit, journaled filesystem completes the core.
Built over this are services includingnetworking, graphics andaudio.
Finally, the kernel has C APIs, while application, user interface and
other high-level services have C++ APIs.

BeOSfeatures mayfi l l y o u r buzzwordchecklist, but for every aspect
of the system Be seems to have takena real is t ic , proven-technology
approach. You'll find no object-oriented file system, no revolutionary
GUI,no intell igent agentswatchingyou, no pushdesktop, though y o u ’
find a clean startingpoint for developing al l of these andmore.

Messaging
Developers may need to refresh their OS theory and get up to speed
on threading, thread synchronisation and interprocesscommunica‑

Figure 1 - The terminal window shows messages received by the
document w indow. Th i s is obtained t h r ough a message fil ter
(attached to the document w indow) that pr ints messages as they
are be ing dispatched.
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t ion. The simplest BeOS applications s ta r t w i th two threads, not
includingtheir counterparts in the system servers! Contrast this wi th
other operat ingsystems where mult i threading is available, though
optional, andoftennot ful ly supported by development tools andappli‑
cation frameworks.

A few of BeOS’ classes come a long way in s imp l i f y ing mult i ‑
threaded application development. The o p e r class encapsulates
a message dispatching loop runn ing in i ts own thread. Two of its
subclasses are usual ly instantiated: pl t i o n and BWindow.
This is how a basic appl icat ion w i th one window star ts w i th two
threads. The BM e e class is the interthread and interprocess

shared memory or kernel queues.The ge Class is flexible,
easy to use and (for supported types) typesafe. Adding a s t r i ng t o a
message is as simple as:

i n g ( " p . t e r

The simplest use of BMe ce is user interface and system-level
event handling. A button click or a menu item selection w i l l senda
BM e s s a g e to the application. The same happens for applicationacti‑
vation and termination, screen configuration change, and soon. One
interesting use in connection w i th the filesystem, is that applica‑
tions can benotified through BM e s s a g e of changes to the filesystem,
us inga call such as:

e " , " v a l u e " ) ;m e s s a g e - > A d d s

w a t c h _ n o d e ( m y d i r , N

This wi l l let an application avoid burn ing CPU cycles to pol l an
interest ingdirectory.

As for message content, one interestingaspectis that a similar con‑
tainer is used to hold total ly unrelateddata.The mouseclick message
contains values inc lud ing time, position, mod ifier, button and click
count. The key downmessage contains values includingtime, raw key
code,modifier andcharacter. Someday CPU temperature information
may beadded to messages.Applications would sti l l be compatible, as
they fetch the values they need by name.

B M e s s a g e is usedfor more than jus t messages: for clipboard data
in te rchange and fo r drag and drop. S ince i t i s on l y a ma t t e r o f
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BeOS

Figure 2- T h e Metrowerks debugger w indow shows sing le step‑
p ing in one of the three threads of the sample application in List‑
i n g 2.On the r igh t of the project window is the BeOS version of t he
Metrowerks mult iplatform CodeWarrior IDE.
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re t r i ev ing data f rom
shows. In addition the BMe

, it is ve r y simple, as L i s t i n g 1
e class has F l a t t e n ( ) andu

t e n ( ) methods, to store messages in a stream (fi le , queue or o the r )
and cross address space boundaries. Combined w i t h the ab i l i t y of
a l l system classes to archive themselves by add ing their core data to
a BM e s s a g e (and de-archive by retr ieving i t ) this gives persistence
to the system classes.

Using object archiv ing, BeOS has implemented replicants: views
which can be dragged from one runn i n gp r o g r am to another, see Fig‑
ure 3. Implement ing repl icat ion f o r a c u s t o m class means imple ‑
men t i n g arch iv ing (plus some housekeeping), which is simply a
mat ter o f der iv ing from B A r c h b l e and add ing some data to the
supplied in the 2 member function:
l o n g

Havingdone this, the customclass wi l l bearchivable. If it is a user
interface view it w i l l be draggable to other applications.

Addinga ‘specifier’ to a By e, turns it intoa tool to script and
control other applications. A specifier is the combination of a prop‑
er ty and a route to get to the property. It directs the BM« e to its
target w i t h i n the controlled application. By ta rge t ing a specific
BLoope r (the application, a window or an application defined one),
the specifier path can be shortened and single-scripting-queue bot‑
tlenecks avoided.

Adding a message filter l ike the fol lowing:

D E L I , B L A N Y _ £ c

w i l l help the c u r i o u s by showing every message dispatched to the
window as is shown in Figure 1.

G fi l t e r ) ) ;

Appl icat ion structure
L is t i ng 2 shows a minimal application which opensa window. If y o u
look hardenough you ' l l notice that it has two threads. There are actu‑
ally more threads in the system dedicated to the application. Specifi‑
cally, every window and off-screen view has a corresponding thread
i n the a p p _ s e r v e r . The app_s , o r Application Server, i s the sys‑
tem server that renders drawing commands issued th rough Bv iew
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And there's more
This article focused on the foundation of BeOS APIs, but there is
much more in BeOS: Unicode UTF-8support (which is so important
for non-English languages),a good TCP/IP stack, MIMEtype support
throughout the system,a data format translation layer, aPOSIX layer,
a lightweight 3d kit that lets users interactively warp livevideo in real
time, OpenGL...
More on BeOScan befound at hitp://www.be.com

| and hétp://www.beeurope.com.

c a s e B_SIMPLE_DATA :
{

e n t r y _ r e f r e f ;
BEntry e n t r y ;
/ / fi n d fi r s t fi l e s y s t e m r e f e r e n c e ,
/ / o p e n t h e e n t r y a n d p r o c e e d i f i t ' s a fi l e
i f ( m s g - > F i n d R e f ( " r e f s " , & r e f ) = = B_NO_ERROR & &

e n t r y . S e t T o ( & r e f ) = = B_NO_ERROR & &
e n t r y . I s F i l e ( ) )

{
i f  (msg->WasDropped()  )

DroppedRef (&entry, m s g - > D r o p P o i n t ( ) ) ;
e l s e

S e n t R e f ( & e n t r y ) ;

List ing 1- Drag a n d drop.

c l a s s SampleWin : p u b l i c BWindow‑
p u b l i c :

S a m p l e W i n ( B R e c t f r a m e , c h a r * t i t l e )
B W i n d o w ( f r a m e , t i t l e , B_TITLED_WINDOW, 0)

{
A d d C h i l d ( n e w  B S t r i n g V i e w ( B o u n d s ( ) ,  " v i e w " ,

" H e l l o , W o r l d ! " ) ) ;
}
b o o l Q u i t R e q u e s t e d ( )
if

b e _ a p p - > P o s t M e s s a g e (B_QUIT_REQUESTED) ;
r e t u r n  t r u e ;

}
yi
c l a s s Samp leApp :
{
p u b l i c :

S a m p l e A p p( )

p u b l i c B A p p l i c a t i o n

}
v o i d R e a d y To R u n ( )
{

B R e c t r ( 1 0 0 , 1 0 0 , 2 5 0 , 1 2 0 ) ;
S a m p l e W i n * w = n e w S a m p l e W i n ( r, " s a m p l e 1 " ) ;
w - > S h o w ( )  ;

i;
Ye
i n t m a i n ( i n t a r g c , c h a r * * a r g v )
{

S a m p l e A p p  ‘ * a p p ;
a p p = new S a m p l e A p p ( ) ;
a p p - > R u n  ( )  ;
d e l e t e a p p ;
r e t u r n  0 ;

L is t ing 2-Minimal BeOS application.
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instances (and their subclasses, such as the
B S t r i n g V i e w i n the example).

Application life starts in m a i n ( ) , where the B A p ‑

p l i c a t i o n subclass is instantiated.Eventhough the
S a m p l e A p p class does very little, it is indispensable
because o f its connection t o the a p p _ s e r v e r , which
is neededto p u t windows on screen. The R e a d y ‑
T o R u n ( ) method i s called after the B A p p l i c a t i o n has completed
ini t ial isat ion. This usua l l y includes processing of the program’s
arguments ( icons used to launch the application or command l ine
arguments). In this sample it is used to create a demo window, but
in a more general case the window could have been created only if
no argument was delivered on application startup.

The window constructor inserts a B S t r i n g V i e w object in the win‑
dow, that w i l l display " H e l l o , World!". An impor tant par t o f the
window creation is the call to the window’s Show () method(justafter
the instantiat ion) which impl ic i t ly starts the windows’s B L o o p e r

thread. The Q u i t R e q u e s t e d ( ) method i s a hook that w i l l b e called i f
the user clicks on the window’s close box, or the application decides
it is time to quit. In this sample it reposts the request to the applica‑
t ion and allows the window’s B L o o p e r destruction. When the B A p ‑

p l i c a t i o n ’ s B L o o p e r exits, executionflow returns t o m a i n ( ) ,where
the S a m p l e A p p object is destroyed.

Any state variables that wi l l be shared among threads have to be
protected by a lock, of course. The APIs for lock ing include sema‑
phores, atomic variables and a higher level B L o c k e r object class. If
what is being shared is an object, it wi l l have to contain some locking
mechanism: part icularly if i t is shared wi th the system or is under
user control. The system or the user can, in fact, change the contents
or worse, destroy the object, at any time. User interface elements con‑
tain some lock ing that must be used.

How can one add a background thread for some lengthy calcula‑
tion? One solution i s t o call the kernel s p a w n _ t h r e a d ( ) function, but
subclassing a B L o o p e r adds a messageloop which integrates better
with the application and windows. A B L o o p e r can safely communi‑
cate through B M e s s a g e .

L is t ing 3 shows a customised view that is updated from another
thread. It also shows some locking logic. The code is an addition to
l is t ing2,sothe l ine that reads:
A d d C h i l d ( n e w B S t r i n g V i e w ( B o u n d s ( ) , " v i e w " ,

" H e l l o , W o r l d ! " ) ) ;

must be replaced with:
A d d C h i l d ( n e w S a m p l e V i e w ( B o u n d s ( ) ) ) ;
to use the customised view insteadof the stock str ing view.

The S a m p l e V i e w i s derived from a B V i e w and creates a B L o o p e r

subclass that w i l l work o n the view. When the S a m p l e V i e w M o u s e ‑

D o w n hook i s called, i t sends a n event message t o the S a m p l e L o o p e r

wh ich can asynchronous ly p e r f o r m some action. The B l o o p e r
processes receive messages i n the M e s s a g e R e c e i v e d ( ) method.

I f S a m p l e L o o p e r receives any message other than ' d o w n ' , the
default message processing method is called. This is very important
and must never be le f t out , so that the default behaviour can be
retained. A s a n example, the S a m p l e L o o p e r w i l l receive a

B_QUIT_REQUESTED at quit time. The call to the parent’s M e s s a g e R e ‑

c e i v e d method wi l l take care of quitt ing.
When i t receives a ' d o w n ' message, the S a m p l e L o o p e r tries t o

lock the window owning the view. A n y operation which affects the
window ( inc lud ing upda t ingthe contents) requires a lock, since the
user might be touching it at the same time. The lock guarantees that
locked data remains consistent and that pointers to objects in the
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c l a s s SampleLooper :
{

p u b l i c B L o o p e r

BView * v ;
p u b l i c :

SampleLooper (BView * t a r g e t ) : v ( t a r g e t ) { }
v o i d MessageReceived(BMessage *msg)
{

i f ( m s g - > w h a t  = =  ' d o w n ' )
{

i f ( v - > W i n d o w ( ) - > L o c k ( ) )
{

/ / c l e a r t h e v i e w
v - > F i l l R e c t ( v - > B o u n d s ( ) , B_SOLID_LOW) ;
v - > W i n d o w ( ) - > U n l o c k ( ) ;
/ / d raw c i r c l e s
BPo in t p t ;
if (msg->FindPoint ("where", & p t )

== B_NO_ERROR)
{

BRect e l l ( p t , p t ) ;
B R e c t  b ;
w h i l e (v->Window() - > L o c k ( ) )
{

v - > S t r o k e E l l i p s e ( e l 1 l ) ;
v - > F l u s h ( ) ;
b  =  v - > B o u n d s ( ) ;
v - > W i n d o w ( ) - > U n l o c k ( )  ;
e l l . I n s e t B y ( - 5 , - 5 ) ;
i f ( e 1 1 . C o n t a i n s ( b ))

b r e a k ;
s n o o z e ( 2 0 0 0 0 0 ) ; / / s l e e p . 2 seconds

e l s e
i n h e r i t e d : :MessageRece ived (msg) ;‑

ye

: p u b l i c BView

* l o o p e r ;

:  B V i e w ( f r a m e ,
{

l o o p e r = new SampleLooper (this) ;
l o o p e r - > R u n ( ) ;

}
~Sampleview()
{

l o o p e r - > P o s t M e s s a g e (B_QUIT_REQUESTED) ;
}
v o i d MouseDown(BPo in t w h e r e )
{

BMessage m s g ( ' d o w n ' ) ;
msg.AddPoint ( " w h e r e " , w h e r e ) ;
l o o p e r - > P o s t M e s s a g e(&msg) ;

}

" s a m p l e " , B_FOLLOW_ALL,

yi

List ing 3- Background thread.

window and to the window itself remain valid. The window should
be unlockedas soon as possible, as dur ing that time it won’t respond
to user and system interaction.

Through some undisclosed magic, Be’s B L o o p e r : : L o c k method
will work and re tu rn false even when handed an invalid pointer, so
the call is safe even if the view or the window no longer exist. If the
call returns true ‐ the view and the window are valid and locked, the
view is cleared, the owning window unlocked and the game begins.

The following loop,enteredafter havingsuccessfully fetched rel‑
evant information from the message, w i l l lock and unlock the win‑
dow at every i te ra t ion , drawing larger circles as i t goes on. The
lock ing and unlock ing at every loop allows the user to smoothly
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n e t p o s i t i v e

NetPositive DR9
EeFTP Site

BeBook a n d Technical Documentation
Complete documentation for the BeOS API, including the
latest changes and release notes

‘System Bug Report Form
Use this form to suggest improvements and report potential
bogs in NetPontive

(Cepyr igh 19951906by Peer Barren
( C e p y r i g @19951900b y B e n e

F igure 3- T h e desktop is a replicant container, the l i t t le hands are
‘draggers’ that let users m o v e t h e replicants from one application
to another. Repl icants shown are the ‘Pulse’ CPU buttons, the
clock and BeOS' built-in web browser ‘NetPositive’.

drag, resize and even close the window while the S a m p l e L o o p e r i s

d raw ing circles.
This sample application has three threads, plus a thread in the

p p _ s e r v e r . There i s n o explicit reference t o threading o r locking,
except for the window locking calls. This is a real incentive to mas‑
sively thread your software.

A developer's heaven
The B M e s s a g e flexibility andlightweight implementation let the devel‑
oper code with high-level concepts while efficiently exploiting a mul‑
tithreadedapplicationdesign without too many debugging headaches.
Replicant technology and scr ipt ing permi t and encourage the devel‑
opment of software components that are extremely responsive and
interactive due to extensive threading. BeOS word processingappli‑
cations that providetext flowing aroundan embedded image while you
drag i t , spreadsheets that perform computations in mult ip le back‑
ground threads and desktop video applications that show effects as
they are applied, already exist and will soon bemade available.

The BeOS application framework encourages developers to take
advantage of i ts very efficient implementation and object-oriented
APIs. BeOSwas bui l t wi th object-orientated APIs asa foundation, not
an afterthought. Much like buggy code, baduser interfacedesign, and
applications ins ta l l ing themselves al l over the system,slow and
bloatedsoftware is going to be unacceptable to BeOS users. BeOShas
made it possible, almost easy, to satisfy the requirements of the most
demanding users: developers.

The BeOS is stil l beingdeveloped. In the current release most tech‑
nologies seem to be in place. At the time of wr i t ing only the Advanced
Access’ version of the BeOS Preview Release was available. The Pre‑
view Release (code-named Developer Release 9, or D R 9 ) should be
available by the time this article is in p r in t . The Advanced Access
BeOSPreview Release is very stable; the Preview Release should
improve on this even further. |

Duncan Wilcox is afreelance consultant andprogrammer. You can
contact himat duncan@mclink.it.
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Program transformation
New programs for old
Program transformation alters the structure of a p rog ram

wi thout affect ing its meaning. I t can be appl ied to

re-engineering, program understanding and the

year 2000 problem. Mark Harman looks at the

ma n y wa y s of wr i t ing the same program.

here are many ways of wr i t i ng the same program, some are e a s i e r

to understand,while others are more efficient. Often there is a trade
off between understandability and efficiency. We can either make the
program faster, but harder to understand or expand the code in a way
that makes it easier to understand at the expenseof making it slower.
Transformation allows us to have the best of both worlds bymodi fy ing
the syntactic s t ruc tu re of the program to suit our taste. Because the
transformation process guarantees that the original and transformed
versions havethe same effect, the programmer can readwhichever ver‑
sion is easiest to understand and execute whichever is fastest.

The idea of p rog ram transformation has been around fo r some
time, an early example is the pretty printer. A pretty pr in ter lays out
a program according to a set of predefined style rules. These rules tell
i t b y how much to indent nested s t r u c t u r e s , how much white space t o
insert between syntactic components, how to handle linewrap around,
and soon. A pret ty pr in ter deals with the lexical structure of the pro‑
gram (the very lowest syntacticlevel),by simply rearranging the exist‑
ing text to make it more attractive on the page. An important proper ty
of a pre t ty printer is that it only removes and insertswhite space and
therefore cannot have any effect upon the behaviour of the program.
This idea is central to all forms of transformation. Transformation
changes the syntax of a programwithout changing i ts semantics.

Another example of program transformation happens inside the
compiler when it walks over the object code that it has produced to
tighten up on certain common constructions mak ing the whole pro‑
gram faster. These optimisations are often called peep-hole transfor‑
mations, because they operate on small sections of object code at any
given t ime ( t h a t i s , they operate on the program via a peep-hole,
through which only these small sections of code are v is ib le) .

Source level t r a n s f o rm a t i o n s , l i ke the pre t t y printer, a r e used t o
make programs e a s i e r for humans to understand and manipulate,
whereas object-level t ransformat ions, l ike peep-hole optimisation,
are performed on object code in order to make it more suitable for
the machine.
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A s imp le example of transformation
A for loop can be rewr i t ten asa w h i l e loop. That is, g i v e na f o r loop
of the general form f o r (e , where and e3 are arbi‑
t r a r y expressions and wheres is some arb i t rary s t a t emen t , we could
rewrite the loop as e (¢ ; without affecting
the mean ing of the p. If we applied this transformation ru le
throughout the program, we would replace al l f o r loops with equiv‑
alent w h i l e loops. In this way, wecan usesource level transformation
to res t ruc ture a program, or to rewrite the program in a form that a
part icu lar programmerfinds easier to read. A l l that we are doing, is
taking the pre t ty pr int ing idea a stage further. Wedomore than sim‑
ply fiddle wi th the white space around the program: crucially, we
retain the guarantee that the original and the transformed program
have the same effect. Replacing f o r loops with while loops is not a
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particularly exc i t i ng transformation. How‑
ever, the idea of program transformation can
be applied to a surprisingly wide variety of
programmingproblems.

Side effects can be painful
Aside effect is an assignment to a variable that
occurs when an expression is evaluated. For
example, the expression + + i in Chas the value
i + 1 , but when it is evaluated, it also has the
side effect of assigning i + 1 to i. As al l pro ‑

grammers know, us ing side effects can lead to programs which are
compact and efficient though often hard to understand.

Consider, for example, the C fragment in Figure 1.Although this is
a very small fragment of code, its effect on the variables i and x is not
immediately clear. Amore understandable version of the fragment is
given in Figure 12.The code in Figure 1is hardto understandbecause
it combines side effects, short-circuit booleanevaluation and the rep‑
resentation of booleans by integers in a single compact fragment.

Figure2containsa rulefor convertingstatements intoa sideeffect
free-form. The rule is written asa function, s e f r e e , which takes an
expression and returnsa side effect free version of it ( a n expression
which has the same value, but which does no t cause a side effect). Of
course the side effect must st i l l happen when we execute the trans‑
formed version of the program, so we have a second funct ion,
s i d e _ e f f e c t s , which takes a n expression and yields a sequence o f
assignment statements that replicate the side effects of the original.
For example, + + i , is transformed into a statement i = i + 1 ; by
s i d e _ e f f e c t s and intoa sideeffect free expression, i + 1 , b y s e f r e e .

Str ict ly speaking, since assignment is an expression statement in
C, the transformation does not completely remove side effects.
Instead, it ensures that a l l sideeffects occur only in assignment state‑
ments.This is natural,as the assignment expression statement is the
archetypal side effect statement.

In order to deal with the effect of short circuit evaluation of the «&
operator wecan use the transformation s h o r t _ c i r c u i t in Figure 3,
which transforms logical operatorsinto equivalent conditional
expressions. In this transformation, and those which follow, e1 and
e2 stand for some arbi t rary expression and s stands for some arbi‑
t r a r y statement. For the expression + + i «& i - - , the transformation
s h o r t _ c i r c u i t gives u s the equivalent expression + + i ? i - - :0 .Th is
is a correct transformation, because the conditional expression + + i
&& i - - means ‘First, evaluate + + i . If the result is false, then return
false. Otherwise r e t u r n the result of evaluat ing i - - ’ . Us ing
s h o r t _ c i r c u i t , the program fragment i n F igure 1 can b e trans‑
formed into the fragment in Figure 4.This new version stil l contains
all the original’s side effect, but these wi l l beremovedby applyingfur‑
ther transformations.

In order to transform the fragment in Figure 4 intoa side effect
free f o r m , we shall need to extend the funct ions s e f r e e and
s i d e _ e f f e c t s f rom Figure 2 t o handleconditional expressions. The
rules which do this are given in Figure 5. Here, we need an update
function to take account of the side effects which occur when the pred‑
icate p a r t of the conditional expression is evaluated. These side
effects change the values of expression in the fo l lowing then and else
par t of the conditional expression. For example u p d a t e ( i - - , + + i )

produces i +1, the meaningof the expression i - - when the sideeffect
+ + i is taken into account. Applying the function s e f r e e to the con‑
ditional expression + + i ? i - - : 0 gives us the expression
( 4 4 1 )2 ?( 4 4 1 ) 20.
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The ‘Year 2000' problem
Transformation can be used to isolate and re-engineer system compo‑
nentswhichare affected by,among other things, the useof two digit date
fields. So the technology hasa role to play in mitigating software crises
which may arise from ramifications of the ‘Year2000' problem.The Cen‑
tre for Software Maintenance at Durham University has set up a ‘Year
2000' strategy group (hétp://www.dur.ac.uk/CSM|themes|year2000/) to
providearesearch-basedconsultancy service concerningthe ‘Year2000’
problem. Much of the work of the Durham group is based on transfor‑
mation using the Maintainers’ Assistant and its big brother, FermaT.

B u g detection
Becausetransformation can be used to rewritea program,and can sim‑
plify fragments of code, it is often helpful in detecting errors. It can be
particularly effective when combined with program slicing. Slicing is a
technique for removing statements from a program which have no effect
uponsome chosen variableat some point within the program.Thus, slic‑
ing is really just another form of program transformation (See EXE,Octo‑
ber 1996).

Consider, for example, the following fragment of code:

f o r ( i = 0 , sum=a[0],b i g g e s t = s u m ; i < 2 0 ; s u m = a [ + + i ] )
i f ( a l i ] > b i g g e s t ) b i g g e s t = a l i l ;

The variable sum is supposed to contain the sum of the first 20ele‑
ments oft h e array a. Byfocusing onthe value of sumandapplying trans‑
formation and slicing, we can produce a simplified version of the
program concerned only with the variable sum. This will require more
transformation rulesthan can bereasonably listed in thisarticle, buteach
transformation will bedefined in asimilar way to the ones which wehave
already met. If weapply transformation to the fragment above,wecould
produce the simplified fragment sum = a[20];, wh i ch has the same
effect on sum as the original. We can see clearly that something is not
rightwith the value of sum. We would at leasthaveexpected it to becon‑
tained within some form of l o o p . (The error is that the original assign‑
ment expression s u m = a ( + + i ] should have been written
sum=sum+a[i++].)

The statement in Figure 1 is an i f statement, so we need a rule for
s e f r e e and s i d e _ e f f e c t s which can b e applied t o i f statements.
This rule is given in Figure6.To make things simpler, I have assumed
that the statements in the then part of the if statement do no t affect
any of the other variables in the predicate of the if statement. With‑
out this assumption, the transformation would bemore complicated,
but stil l possible. Using the rule s e f r e e on the program fragment in
Figure4,weobtain the equivalent fragment in Figure 7.Namely,a side
effect free version of the fragment we started off w i th in Figure 1.

Us ing transformation to s imp l i f y a program
Although the fragment in Figure 7 contains no side effects, i t is st i l l
hard to understand its effect, asremovingside effectshas made it far
longer. Fortunately, transformation can help us heretoo. Often trans‑
formation is used as a tool for program simplification, effectively
massagingthe program into a simpler, but equivalent form. These
transformations are easier to apply to side effect free programs than
to those which contain side effects, so side effect removal is a natural
first step. Hav ing done this we can apply more general transforma‑
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i f ( + + i & & i - - ) x = 1 ;

Figure 1- A fragment w i th side effects.

s i d e _ e f f e c t s ( i - - )
s i d e _ e f f e c t s ( - - i )
s i d e _ e f f e c t s ( + + i )
s i d e _ e f f e c t s ( i + + )

Figure 2- S imple side effect removal by cases.

s h o r t _ c i r c u i t ( e l & & e 2 ) = e 1 ? e 2 : 0
s h o r t _ c i r c u i t ( e l | l e 2 ) = e 1 ? 1 : e 2

short c i r cu i t evalua‑

s i d e _ e f f e c t s ( e l ? e 2 : e 3 )  =
i f  ( s e f r e e ( e l ) )

{ s i d e _ e f f e c t s ( e l ) ;
e l s e

{  s i d e _ e f f e c t s ( e l ) ;  s i d e _ e f f e c t s ( e 3 ) ;  }
s e f r e e ( e l ? e 2 : e 3 ) = . s e f r e e ( e l ) ?

s e f r e e ( u p d a t e ( e 2 , e 1 ) ) : s e f r e e ( u p d a t e ( e 3 , e 1 ) )

s i d e _ e f f e c t s ( e 2 ) ;  }

Figure 5 - Side effect removal for conditional expressions.

s e f r e e ( i f ( e ) s ) = i f ( s e f r e e ( e ) 5 ;
s i d e _ e f f e c t s ( e ) ;

Figure 6- Transforming if statements in to a side effect free form.

D f 2€ ( o 4 1 ) . 2 ( 3 4 1 )20) 3 1 5
Bf ( 4 4 1 ) £35141: Saue ts
e l s e i = i + 1 ;

Figure 7 - Side effect free version of the fragment in Figure 1.

a x i o m ( e ? e : 0 )
axiom2 ( e ? 1 : e )
axiom3 ( e - e )
axiom4 ( e + 0 )
axiom5 ( i = i ; )
axiom6 ( i = e 1 ; i = e 2 ; ) =  s u b ( e 2 , i , e 1 ) ;

Figure8- Some transformation axioms.

r u l e ( i f ( e ) s l ; i f ( e ) - s 2 ; - e l s e s 3 ; )
i f ( e ) ( s l z s 2 : } e l s e s 3 ;
p r o v i d e d d e f ( s 1 ) N r e f ( s 2 ) = J D

Figure 9- A transformation rule.

i f ( ( i + 1 ) ? ( i + 1 ) : 0 ) x = 1 ;

Figure 10- Simpl ified version of Figure 7.
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tions to ou r programs. Apply ing these trans‑
formations is rather l ike treat ing the program
asa fragment of mathematics and performing
algebraic simplification upon it . Luck i ly for
the programmer, this algebraic simplification
can be automated, so it wi l l not be necessary
to become a mathematician in order to use
program transformation.

Some simple examples are listed in Figure
8.A l l of them assume that expressions are free
of side effects. The transformations in Figure
8 are called axioms because they can always be applied to side effect
free expressions and statements ‐ they are axiomatic. The first four
axioms apply to expressions, while the last two apply to statements.
In the final axiom, the function s u b , is used to transform an expres‑
sion. The function call s u b ( x , i , y ) yields the expression you get
when a l l occurrences of the variable i in the expression x are
replaced b y the expressiony . Forexample, s u b ( i * i + p , i , q + 1 ) would
yield the transformed expression ( q + 1 ) * ( q + 1 ) + p. That is, a ver‑
sion of i * i + p in which both occurrences of i have been replaced by
the expression q+1.

Figure9 contains a more complextransformation. This transfor‑
mation is called a ru le because it requires a test to be performed
before it can be applied ‐ it is not axiomatic. Specifically, the rule can
only beperformedprovided d e f ( s l ) © r e f ( s 2 ) = @.Thefunction
call d e f ( s 1 ) yields the set of variables defined (assigneda value) in

_ Statement s i . The function call r e f ( s 2 ) y ields the variables refer‑
enced (mentioned in expressions) in the statement s2. The proviso
d e f ( s l ) M r e f ( s 2 ) = @requires that there are no variables which
are both defined in si and also referenced in s 2 . That is, the two sets
must have no intersection. If this proviso is not satisfied then the
transformation cannot be performed, because it might change the
meaningof the program fragment.

Transformation rules are often defined in this mathematical form,
because it allows ustoprovethat the transformations are correct (that
the transformed and or ig ina l p r o g r a m fragments have the same
effect). This proof is the responsibility of the provider of a transfor‑
mation system and it gives us a perhaps more certain guarantee that
we can r e l y on the transformations it produces.

Usingthe transformation rules in Figure8and9,wecan perform
significant algebraic simplification on the side effect free fragment
we produced in F igu re 7. Let’s start wi th the two assignments
i = i + 1 ; i s i - 1 ; . Clearly these cancel one another out. A transfor‑
mat ion system could realise this fact by apply ing a sequence of
transformations. By app ly ing axiom6, - 1 ; becomes
i = i + 1 - 1 ; , which us ing axiom3 becomes which b y axiom5
becomes ;. Thus the fragment in Figure 7can betransformed to the
simpler version in Figure 10,which by applying the transformation
rule in Figure9 and a x i o m ] of Figure 8 becomes the further simpli‑
fied fragment in Figure 11.

Finally, we could transform the predicate i + 1 to i + 1 ! = 0 , which
could be transformed to i ! = - 1 (by subtracting one from both sides)
which would give us the final fragment in Figure 12.

In m a n y cases, the transformation system is simply recognis‑
i n g s imp l i fica t ions wh ich wou ld have been obvious to a we l l
trained programmer. This is t rue of a l l the indiv idual transforma‑
tion steps. Each is extremely simple. However, the combined effect
of applying a sequence of simple transformations can be start l ing.
I t s rather l ike an ant colony: each an t is very simple and has a very
mundane role, bu t the action of the entire colony, w i th a l l ants act‑
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visual, we've created a tool to help you. Argos, the Clipper to Delphi c o n y e r t e r wi l l turn practically
all of your Clipper project i n to a single window Delphi application. Special Intro Price: £149.

ABC for Delphi Pro V C L £135
Apiary Dev's for Netware £365
Apiary NetBIOS Custom Control £79
Apiary OCX Expert £189
Apollo 3 Standard/Prof. £129/199
Async Professional 2.0 £129
B o u n d s C h e c k e r5 for Delphipecia l ) a e
C o m p o n e n t Create
DBPower

Delphi 3.0 Profégsional
0 Clignt/Stxvety
0 Péofessional Upgrade.

Delphig@.01@iieatServer Upgrade. £1089
Diret t Access £189
Dr Bob’ Bxperts v2 £49
Dynazip 16bit/32 bi t /combo £175/210/289
Eagle C D K 16/32 £189/209

Borland IntraBuilder Std/Pro £69/349
Borland IntraBuilder C l i e n t / S g t y e r £1279
Catalyst Socket T y 6 I s £190
Dart P o w e r TGP £450
Distinct TCRAPSDK 16GF32 bi t £375
Dist inct [ i g e t n e t Togtkib Visual Edition£199
Distinct Runtime P x t y E x t . Ayinsock£49/99
Mabry Internet Pack/(incg@uitrce) £99/(275)
Ne t - I ns ta l l ] fxGni*20/20-S6ttWare £225
Sax Wehsttr, Contrdif632 £105/105
Wise WebDeploy /Upgrade £199/75

Borland C++ v 5.0/Dev £225/315
Borland C++ B u i l d e r Learning/Std £40/69
Borland C++ Bui 5 £389/1279
Borland C++ Bui
BoundsChecke!p a o

CodeBase 6.0
CodeSQL 6.05 user/Unlimited £350/2420
Greenleaf C o m m £205
Greenleaf D a t a y v i n d o w s £225
H i g hEdit SDK/BRO: £275/399
HiProf from TraeePoint £450
Leadtog ls7 WinPF0,16/32 bit D L L £575/725
M K S Tootkie £329
Object Master £195
Power++ Dev/Pro/Ent £339/679/1369
Power++ Dev upgr. From Optima £90
PCLint f rom Gimpel £179
Stingray Objective Grid (16/32 bi t) £299
Stingray Objective Toolkit (16/32 bi t) £375
VBtrv for C+ £245,
Watcom C/C++ C D o n l y / d o c s £240/90

Office 97 Pro ( I n c l Access)
Office 97 Dev. Upgrade f r o m 97;
Visual Basic 5 Pro/Enterprise
Visual Basic 5 Upgrade P r o / k g i t s
Visual Basic 5Comp. Upgyadiego
Visual C++ 5 Pro/Ents
Visual C++ 5 UpgradefProfFats
Visual FoxPro 3 Std/Bro
Visual F o x P r g , 5 F o
Visual FoxBro@)Dpitade
Visual Je
Visual Studio PPo/ Enterprise
Visual S t u d i p Upg Pro/Ent

'SUpg £239/1089

£145
b@theEdge £99

y Report V C L £69
Security Component £69

Infinity MAPI Component £69
InfoPower 2.0 VCL/+Source £150/199
Innoview Multilanguage S t d / P r o g J 2 5 / 7 5 0
List & Labels for Delphi @ ) £275
Memory Sleuth ” £40
MK Query Builder (inclg@oubce)> £149(299)
Piparti ReportingStayPro), £175/350
Orpheus 2.0 £129
Quick Reports2 #ith: spiftce £79
Shoreline DialogPROS £185
ShorelinéVisualPROS £115
Titan for Btrigye /+source £295/525
TOLEAutomation Client £39
TRPKCryp to Single User £95

Borland (Upgrades avai lab le)
InterBase 4.0 Workgroup Server £625
InterBase 4.0 Additional single licence £120
InterBase 4.0 Additional twenty licences £1699
Visual dBASE Client/Server £369
Visual dBASE Compiler £229

Extended S y s t e m s (Upgrades avai lable)
Advantage Database Server

CA VO/CA Clipper Interface Client
O D B C Interface C
SDE 2.0 Interface Client
Sixty d a y Server Evaluation Pack
2 U s e r Server Development K i t
5 User Server Deployment Ki t
10 User Server Deployment K i t
25 User Server Development K i t

rver Deployment K i t
Microsoft (Upgrades%qvailable)

Access 7 ( o r 2)
r v e r N T s tnicl?S user lic.

SQLSereePNT 6.5 ing!
SQUSenyet NT 6.(5ingte
SQL Server N T R Twenty CliénPbic.
SQL Serveri\ae6-x Workst i t ion

Powersoft/Sybase/Wat@om
PowerDesigner AppMadeler
PowerDesigner,AppMgdeler Desktop
Sybase SQL Anywhere Single User Svr

sybase SQL Anywhere4User
e SQL Anywhere 8 User
e SQL Anywhere 16User

s nywhere32User
Sybase SQL Anywhere Unlim.

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

Domino Starter Pack Vs 4.5
Domino Server Vs 4.5.
Desktop Client on Gyi/li¢énce only
DocWatch
Ful l Client op,Q@eence only
SequelNum

QBS Software Limited
11 Barley M o w Passage, London W4 4PH

Ph: +44 181956 8000, Fax: +44 181956 8010
BBS: +44 181 956 8011, Email: orde @gqpbss.co.uk
Web: http://www.qbss.com, L/server : info@qbss.co.uk

Advanced Developers Toolkit £279
PowerDesigner Appmodeler/D’top £685/195
Component Pack cal

PowerBuilder 5 Deskt@p/Pro_@ £195/1160
Enterprise £3195
FUNCky f o r PowférBuilder £159
PowerFramé@App: Fr. EaDeay £305
PowerFrame NavigatorObject £99
PowerFrame Objéctfialyser £99
PowerFrame TabFélder £99
Powersoft Portfolio £310

A r g o s I n t r o S p
Blinker Linker
Clip-4-Win
dGE Graphics
FUNCky 2.5
NetLib Network Labraty
N o v L i b  L i b r a r y  z

Telepathy Clipper Comms

Codebase 6 with Java Docy
Jamba Professional
Java Workshop
JFactory for Win9giNT
JMoney for Win95/NT)
JTools for WinSSNT™
JWidgets for Win9S/NT
Symantec Cafe

Cryptor
Foxfire Developer's Bdition
FoxFix for DOS a n g W i N
ReFox Decompilé?
SilverFox Co ffi t s {Win / DOS)
xCase for FoxByo & V.FoxPro

Aegis v 3 (1 u s e r )
Arpeggio DTop/Developer
Barcode Lib. DOS/WIN/95_ £389/249/519
C B I Quick 16 bit/32 £1535/2250
DBest Barcodes for Windows £345
DataDirect Dev Toolkit 2 £425
DataDirect ODBC Pack £310
DemoQuick Sim. Plus 16/32 b i t £375/595
DemoSHIELD 16/32 bit £235/315
Doc-To-Help 16 or 32 bit £295
Doc Studio £599
ED for Windows v 3.7 £145
ForeHelp v2 £275
Graphics Server Developet@ykit.) £195
HelpSite Help to HTMIgg M e e e
Installshield 5Full/Upgradle, £625/375
Installshield Express,Pte £215
Interactive BpoghitirelGatalog ‐_£225/375
M K S Sougeé Integnity” £499
MS SoufeeSafags (platform) £329
Novlib N e t w o r kDLL £189
Mu l t iEd i t P r o £135
MultiEdit 's Evolve £109
PC-Install Win 16/32 bits £295
PC-Install DOS&WIN super combo £375
PVCS Version Manager £420
R & R Report Wri ter DBF/SQL ‐_ £199/295
SoftICE f r o m £329
SoftSENTRY £499
SOS Help! for W i n Info Author £185
Telephony Toolbox TAPI/TSAPI £345/585
‘Track Record/ + per seat £279/179
xBase++ for OS/2 £350
Wise Installation System ver 5.0 £149
SmartPATCH for Wise £129
WebDeploy for Wise £129

£395/515

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

or BBS 0181 956 8011
for downloadable info, demos and!
evals of QBS Software products.

SOFTWARE



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

e l s e  i = i + 1 ;

Figure 11-Simplified version of Figure 10.

i n g in concer t , can be astonishingly complex and sophisticated. In
p r o g r a m transformat ion , the whole is often fa r greater than the
s u m of i ts parts.

Automation
Us ing t rans fo rma t ion , we have transformed the code f ragmen t i f

into the much more understandable fragment
i f ( i ! = - 1 ) i = 0 ; s e x = 1 ; . I t has been qui te a n arduous task,
involving many simple transformation steps. No programmer could
be expected to perform these transformations by hand, it would be
easier to study the original, even with its complex side effects. The
whole transformation process could have been automated bya trans‑
formation tool, which a programmer could use asan assistant dur ing
development and maintenance.

Just such a program transformation tool is available( f o r free) on
the Internet. It is calledthe Maintainers’ Assistant andwas developed
by researchers at the University of Durham’s Centre fo r Software
Maintenance, wi th funding from the Engineering and Physical Sci‑
ences Research Council (EPSRC). From the Maintainers’ Assistant,
an industrial strengthtool,FermaT was developed.

The Maintainers’ Assistant is cur rent ly only available on
Unix/L inux systems, r u n n i n g X Window. I t works by compil ing the
source program into a Wide Spectrum Language (WSL), which is suf‑
ficiently general that it can representp r o g r a m s in languages as
diverse as C and IBM 370 assembler. Transformations are selected
froma menu, usinga point and click interface. Many individual trans‑
formation stepsare combined into h igher level transformation tac‑
tics, which perform a sequence of steps wi th the aim of restructuring
a program in a particular way. Also, many of the transformations used
by the Maintainers’ Assistant have been proven cor rec t , us ing math‑
ematical logic, in research papers and PhD theses. The Maintainers’
Assistant (both source code and executable) and research papers
describing its design, implementation and application can be down‑
loaded from http://www.dur.ac.uk/CSM/projects/ma/.

Evengiven the power of tools l ike the Main‑
tainers’ Assistant, it is unlikely that transfor‑
mation will ever be a completely automated
activity. Rather wecanexpectto see tools which
work interact ive ly, alongside the software
developer/maintainer, removing much of the
tedium from source code analysis, restructur‑
i n g and simplification. These systems w i l l
sometimes need to be guided by the developer,
who wil l knowbetter (usingdomain knowledge,
experience andthat all-important programmer
insight)which transformation strategy works the best in each case.

The future of program transformation
Program transformation technology continuesto bedeveloped. Sys‑
tems l ikethe Maintainers’ Assistant representthe current state of the
ar t . They are capable of automating many simple transformations as
well as more sophisticated sequences of transformations, and have
already been applied to several real world restructuringproblems.

As compilers become ever more sophisticated they w i l l employ
more and more transformation technology. In the future, compilers
may become much more than mere translators that convert one pro‑
gram notation into another. Using source-level transformation tech‑
nology, the gap between compilers and CASE tools wi l l continue to
diminish to the point where programmers have sophisticated tools at
their disposal, capable of integratinganalysis, re-engineering, under‑
standing, testing and measurement.

Muchof the work on transformation has hitherto beenconcerned
with conventional 3GL programmingnotations such asPascal,assem‑
bler andC (as well as functional style languages like M L ) . Transfor‑
mation technology has yet to catch up w i th the object-oriented
paradigm, which presentsformidable, though surmountable prob‑
lems for automated program transformation. Wecan expect to see sig‑
nificant progress in this area. a

Mark Harman is director of research at the Schoolof Comput ing in
the University of North London (http://www.unl.ac.uk/~mark/pro‑
Jproj.html). Together with researchersfrom the Universities of
Durham andBrighton, he is currentlyseekingfund ing to apply
transformation technology toAda95programs, in order tostudy con‑
current transformation and slicing (See EXE, October 1996). Dr. Har‑
man is also working with Chris Kopec to usegenetic algorithms (See
EXE, A p r i l 1997) to achieve improvedalgorithmsfor slicing and
transformation. You can email h im at m.harman@unl.ac.uk.
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Time to solve
the year 2000problem

LEGACY SYSTEMS WORKBENCH (LSW) W I L L CONVERT YOUR YEAR 2000 CRISIS
I N TO A MANAGEABLE MAINTENANCE PROJECT.

L S W is already widely used in the States by major companies,AT&T, Comsys, Amdahl , t he
U S M i n i s t r y o f Defence a n d G o v e r n m e n t A u d i t Office. This innovat ive product i s
revolutionising and standardising c o m p u t e r software maintenance.

How? L S W reads C/C++ and m a n y
o ther languages, FAST! What might in
the pas t have taken you months can
n o w be achieved in hours.

OTHER
LANGUAGES

L S W scans source code and creates a
tota l Knowledge Repository which
i n c o r p o r a t e s  a  c o m p l e t e  S y s t e m
Inventory, Metrics, Source Code and
links between code objects, in Hyper‑
t e x t and graphic representations - all in
a client/server environment.

Recognising t h e ‘M i l l enn ium Bug’ as a rea l
problem is your fi rs t s tep. Applying L S W to
y o u r code wi l l ensure the n e x t steps a r e swif t ,
successfuland cost-effective.

Each passing day takes you closer to the Year 2000
Problem, LSW takes you closer to the solution.

IF YOU W O U L D LIKE FURTHER INFORMATION, OR TO ATTEND O N E OF O U R
BRIEFINGS PLEASE C O N TA C T JAN WALKER, M A R K E T I N G M A N A G E R .

Quality Awareness UK Limi ted
50 Regent Street L o n d o n W I R 6LP
Tel: + 4 4 ( 0 ) 1 7 1 328 0300 Fax: + 4 4 ( 0 ) 1 7 1 624 4060

© CIRCLE Ni ss oe Email: QAUK@QUALITYAWARE.COM



GUPERBASESS

DesignAssistants

PowerfulDatabaseApplications ‑
Fast
Superbase provides you with the tools you need to get
the job done. A modern development environment built
around a small, fast, efficient, and proven database
engine, a flexible Basic-type language (similar in syntax
to VBA), and a robust set of tools to produce the ele‑
ments needed in amodern product without requiring
hardware upgrades.

Graphical Development Tools with
Source Code Generation
> DialogEditor ‐ create true Windows dialogs
with the mouse and save assource code!

> FormDesigner ‐ With the extensive array of
drawing tools powerful forms containing any number of
controls (no 255 control limit) and pages can beeasily
designed. Forms can be intended for the screen, the
printer, or both. They can besaved either in binary for‑
mat or asa Superbase program file for further
enhancement. Controls andentire forms can be added
or removed under program control.

Over 1,000,000users
and 200,000 developers
worldwide can't bewrong

> Report Designer ‐ create relational reports that
include graphics, multiple fonts, and complex format‑
ting with ease. Uses the same basic interface asthe
FormDesigner. Save asbinary or Superbase source
code.

> MenuEditor ‐ use the best, easiest, and fastest
menu editor in the industry with fully integrateddrag
and drop, and when you are done, save the menu as
source code.

> IconBar Editor ‐ just aseasy to use and similar
in design to the Menu Editor, this tool helps you to
create icon bars for your applications in minutes.

ec |

Crosstab Querie: andmore..

> Macro Recorder ‐ learn Object Super Basic
Language (OSBL) in record time by letting the macro
recorder write the programs asyou manipulate the user
interface! Recordactions such asopeninga file, or per‑
forming an import or export, creating and running an
ad-hoc report or anupdate, etc. The macro recorder will
generate the code as you work.

New in the Superbase v3.2 Upgrade!
> Volatile Files ‐ use files which exist only in
memory. Import to them, query to them, use them as
SQL shadow files together with Superbase SQL Library
2.0, indexed, dynamic arrays of user-defined types, the
number of uses are limited only by your imagination!

>» Huge IntegerMath ‐ Superbase now includes
support for integer calculations with precision up to
122,880digits! More than enough for any job. HugelIn‑
teger objects provide the following methods for arith‑
metic operations: Add, Subtract, SubtractFrom,
Multiply, DivideBy,DivideInto, Power,Mod, and
PowerMod.

> RSA Encryption ‐ UsingHugelnteger objects
both RSA encryption and the calculation of prime
numbers are easy to implement. An RSA function
library is included asanexample.

» FileEncryption ‐ Superbase now includes
additional encryption support for its database and index
files, with a total of 1.3e13 different possible key
values, thus adding to your data security.

»> Set Objects ‐ Sets are objects provided by
OSBL which provide classic set operations, such as
unite, difference, and intersection. They can also be
used as the target for the results of aquery which then
makes statistical processing of the results a matter of
reading out the elements and their respective reference
counts.
>» Rotatable Textboxes ‐ Rotatable textboxes
allow text to be rotated within the textbox to any angle,
making it easy to generate complex forms and reports
which conserve space but provide informative column
headings.



Power Tools for Object‑
Oriented Programming
> Object Model ‐ Superbase95 has a
comprehensive object model which offers
more than seventy object types, including
forms, reports, dialogs, communications and
mail, as well as hundreds of methods, events,
and properties.

> Super Basic Language ‐ Super Basic
Language has a familiar Visual Basic-like
syntax with some unique features such as
event prioritisation and no limit to the number
of controls on forms.

» Object Browser ‐ The powerful
Object Browser can traverse the object hier‑
archy in any direction, letting you view, set,
and change object properties, and with the
Object Tracker, you can dump the current
object's properties to a program, and program‑
matically validate or restore previous object
property settings. The Macro Recorder tracks
interaction with Superbase95 to produce
Object SBL from visual programming actions,
and the fully integrated development environ‑
ment lets you debug application code, fast.

Modern Features Built-in
> EMai l Support ‐ the Mail Object in
OSBL supports both MAPI and VMI.

> OLE2 Automation ‐ easily integrate
applications with each other using the OLE2
Automation support!

> Communications ‐ support for COM1
through COM9 asSuperbase objects, with file
transfer protocols and COMMS events, makes
communication between t w o Superbase pro‑
grams possible without add-ons.

> Crosstab Queries ‐ make analysing
complex relationships abreeze and, using the
Superbase Object Model, the results can be
read programmatically. Pivot column, r o w, and
page to understand the various relationships in
your data. The results of the crosstab query can
becopied to the clipboard, printed out, saved
as a new database, text file, etc.

» Templates ‐ user-definable file, form,
and report templates make in-house standardi‑
sation a straightforward process.

> Design Assistants ‐ the Form and
Report Builders assist you with instant form
and report creation from the pre-definedand
user-defined templates.

> ODBC and SmartQueries ‐ allow
transparent access to SQL data sources and
make full use of the client-server environment.

© CIRCLE NO. 346

Open Access for Easy
ExternalData Integration
> ODBC and dBASE ‐ Read transpar‑
ency to other data through ODBC and read‑
write access to dBASE files gives you access
to a vast range of different information sources
and can bring SQL and dBASE data right into
the user interface where it can be manipulated
and presented using the standard Superbase
Visual Tools, such asthe Report and Form
Builders, Quick Report tool, Label Generator,
and QBE.

>»Smart Queries ‐ make full use of the
client-server environment, analysing each
query to ensure that intensive processing
operations take place at the server rather than
locally, thus executing faster and reducing
unnecessary network traffic.

Year 2000 compliant
from the beginning!

> Import / Export ‐ The imporvexport
interface offers facilities such aserror logging,
conflict resolution, and merge options, and
provides support for a wide range of file
formats, including: ASCII delimited, ASCII
fixed-length, dBASE, Paradox, DIF, Excel,
Lotus’ *.WKS, SQL via ODBC, and others.
The API is also available so that you can write
your own access routines to non-supported
database file formats.

Together with the powerful OSBL language
and Visual Design tools, creating impressive,
visually-oriented database applications such as
the one below is a snap!

IntegratedMultimedia
Superbase95 supports 18image formats ‑
including JPEG, Fractal Image Format (FIF),
Kodak PhotoCD (PCD), TIF, Paintbrush
(PCX), Windows Metafile, Windows Bitmap
(BMP), HarvardGraphics (HPG), Word
Perfect Graphics (WPG), and others.

Still, not only are images supported, but
external text files, AVI files, and any other
Windows Media Control Interface (MCI)

registered format aswell. If that isn't enough,
the External File API is available so that you
can write areader for any format you wish!

Publish Your Database on the
World Wide Web using the
Superbase InternetEdit ion

>» InternetTools ‐ In combination with
the new Superbase Internet Edition, publishing
your application on the World Wide Web can
be a quick and easy process. The Superbase
Internet Edition includes a Web Server, HTML
Editor, an HTML to Superbase Form conver‑
ter, and the necessary program libraries and
WIN-CGI file necessary to attach your data‑
base to the Web pages.

Also available: Advanced Development
Kit (ADK) including the Superbase Runtime
System for redistributing applications and SQL
Library 2.0 for directfast access (without using
ODBC) to SQL databases.

NEW! Development tools for working with
Superbase. 16and 32-bit ODBC drivers also
available. CALL for details!

System Requirements
Microsoft Windows 3.1 or higher running in
standard or enhanced mode.
PCusing Intel 386 or higher processor.
4 MB RAM.
10MB available disk space.
Highdensity diskette drive for installation (3.5
inch).
VGA or other high resolution display supported by
Microsoft Windows 3.1 or later.
Mouse, pen or compatible pointing device.

© Copyright 1986-97 Superbase Developers plc.
Superbase is a registered trademark of Superbase
Developers ple.
Superbase Developers plc acknowledges the trademarks and
rights of trademarks owned by the companies referred to
herein.

BUPER Bast
Superbase Developers plc
14Regent Street, Cambridge, CB2 1DB, UK
Tel: 0118 944 8962
Fax: 0118 954 0760
Email: 101466.3405 @compuserve.com
WWW: http//www.superbase.com
CompuServe: GO SUPERBASE
The development tool that meets your
needs on your existing PC.

‘Australia ‐ CSEPTYLtd: +61(8) 2 7 1 - 0 8 4 4/ Fax +61(8)271-0659 Austria ~ Magic Computer Line: +43 (1)407-50580/ Fax+43 (1)407-50586 Benelux ‐ LCSsystemenbv:+31(70)3 9 0 - 7 7 4 2/ Fax+31(70)390-3315
Canada ‐ PICTECH: +1 (416) 922-3555 / Fax+1(416) 961-9506 France ‑ France: +33 (4) 94224095/ Fax +33 (4) 94224945Germany‑ +49 (211)4 3 9 - 1 5 0/ Fax +49 (211)437-0491Superbase

I t a l y ‐ Aztec DesignS.r.1: +39 (125) 51-6389 / Fax+39 (125)51-238 Mexico ‐ DeSarrollosy Distribucions Commerciales,S.A.deC.V.: +52 (62) 1 0 - 5 6 7 3/ Fax +52 (62) 10-5672
New Zealand Microtech Systems +64 (3)3 4 3 0 7 3 5/ Fax +64 (3)3430740 Spain‐ArionConsultoresS.A.:+34 (5)467-4911/Fax+34 (5)467-1989 S w e d e n~ Miljédata:

‘ S c h w e i z :+41(31)3 7 1 - 2 28 8/ Fax +41(31) 378-7770 Turkey ‐ Coban Tur Co. Ltd: +90 (212) 285-0760 / Fax +90 (212) 276-8380Switzerland ‑
i: +46 (455) 334-970 / Fax +46 (455)128-28

Superbase Developers
US ‐ Superbase Developers,Inc.: +1(800)3 1 5 - 7 9 4 4/ Fax +1(516) 244-0250 Other International ‐ Superbase Developers plc: + 44 (1734)448-962 / Fax: +44 (1734) 540-760

© 1997 Superbase Developers plc. Superbase is aregisteredtrademark and the Superbase95 and Superbase logos are trademarks of Superbase Developers ple.Allother brand and product names are trademarks orregistered trademarks of their respective holders.
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And now for something
completely different?
Today ’s software professionals need two programming languages: one to be seen doing

work with, and one to work with. P y t h o n is ideal for the latter. Or is it the former?

Adrian Or lowski acts as Grand Inquis i tor.

hy does Pythoncontinue to be suchan obscure language? Is it the
fact that only in the lastyear havebooks beenpublished about it?

Is it that the name connotes the tropical snake rather than the com‑
edy series from which it was inspired? Maybe it’s because the J-word
is everywhere? Or is it just completely silly? Whatever the reason,
since its unveil ing in 1991by its author Guido van Rossum, Python
has attracted some very serious interest in the way of interfaces and
support libraries.

Pythonhas come a longway from its roots asa scripting language
for the Amoeba operating system. Python has SQL interfaces, CGI
facilities, BSD-style sockets, interfaces to different GUI toolkits and
APIs, andthe abil ity to do client/server work wi th sharedobjects ( ILU
and CORBA). Python is easily extendable and embeddable. Python
has tools that are available to make wri t ing l ib rary interfaces even
faster. AWeb browser - Grail ‐ has been writ ten entirely in Python
(See Figure 1),and Pythonhas become a plug-in language for wr i t ing
applets for Netscape. As PythonWin fo r Windows (95 and N T ) , it
exposes the Windows MFC class l i b ra ry to Py thon programs, and

“ * * P h o t o g r a p h i c l e n s ca l cu la t i ons

1 . f o c a l l e n g t h (mm)
2 . a p e r t u r e ( f / s t o p )
3 . s u b j e c t d i s t a n c e ( f t )
4 . c i r c l e o f c o n f u s i o n (mm) - d e f a u l t : 35mm fi l m

d e f mm2ft (mm): # c o n v e r t m m t o f e e t
r e t u r n mm * 0.03937 / 12

d e f h y p e r f o c ( f o c l e n , a p e r , c = 0 . 0 3 6 ) :
t e m p = f o c l e n * * 2 / c
r e t u r n mm2ft (temp / a p e r )

d e f d o f c a l c ( f o c l e n , a p e r , d i s t , c = 0 . 0 3 6 ) :
h y = h y p e r f o c ( f o c l e n , a p e r , c )
n e a r = h y * d i s t / ( h y + d i s t )
i f  h y  >  d i s t :

f a r = h y * d i s t / ( h y - d i s t )
e l s e :

f a r = " I N F "
r e t u r n f a r , n e a r

d e f i m p e r i a l ( f t ) : # dec ima l t o i m p e r i a l f o r m a t t i n g
f r o m t y p e s i m p o r t *
i f t y p e ( f t ) = = S t r i n g T y p e :

r e t u r n  f t
e l s e :

r e t u r n s t r ( i n t ( f t ) ) + " ' " + s t r ( i n t ( 1 2 * ( f t - i n t ( f t ) ) ) ) + ' " "

List ing 1-Photographic lens calculations.
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allows them to act as both OLE servers and clients. With Microsoft’s
COMmodelunderlyingOLE and ActiveX in the ambit,Pythonhas the
keys to the Windows kingdom with its applications in reach.

Even if you already have your own favourite ‘scripting’ language,
Python is simply too good to miss. It has a clean syntax, offers very
high-level languagefeatures (classes, app l y ) , and is easy to get to grips
with. To demonstrate I set Python ajob to do. You won’t see every fea‑
ture of the languagedescribed here,but you wi l l get aflavour of Python
as a general-purpose programming language, and see how you can do
things quickly and effectively wi th i t . S o ‐ anyone for tennis?

S t o p that, i t ’s s i l ly
If you own a modern auto-focus, auto-everything SLR camera, y o u
may sometimes find that you have a photographic problem you can’t
solve with i t . These cameras don’t have lens barrel markings which
let you read the depth of field at a particular focus distance socon‑
t ro l l ing the sharp focus in an image can be problematic. Some cam‑
eras havea ‘landscape’ opt ion to maximise sharp focus (smokin’),and
a ‘portrait ’ one which closes the depth of field r ight down to give you
a sharp foreground subject and a washy ciaroscuro background
(nice). On others you may be able to dial in maximum or minimum
aperture, though that could result in an ‘impossible’ exposure. Soit’s
trade-off time - and you don’t have the beans to trade with. List ing 1
w i l l give you an edge. ( I n the field you' l l also need a PDA which runs
Python,but that’s jus t a matter of time. The queue is behind me.)

Pythonsource is not particularly cryptic or script-ic ‐ i t looks l ike
a ‘real’ programming language but has some unusual wrinkles. It is
miss ingthe explicit tokens (such asbraces)that other languageshave
for statement grouping.Python code relies on indentation for group‑
i ngwhich is simple to use and reducesvisual clutter.

List ing 1constitutes a complete Python module.That is to say, you
can use it and reuse it in different programs. I ' l l show examples aswe
go along. I t s first few lines contain a triple-quoted str ing, which is
Python’s way of indicating a li teral which stretches over many lines.
Here it is not assigned to anything, but merely documents the module.
Notice in the last l ine how character strings can bedelimited by either
single or double quotes ‐ convenient for pr int ingfeet and inches signs.

The math to calculate depth of field is fa i r l y tr ivial. L i s t i ng 1
spreads it across two main functions and throws in a couple of util‑
ity/conversion functions. The main functions are:
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@ d o f c a i c which does the main work. It returns the furthest/near‑
est points of sharp focus behind/in-front of a subject for different
lens settings. This function makes use of:

@ h y p e r f o c which computes the nearest subject distance which w i l l
put the far focus point at infin i ty (represented in these functions
asthe str ing " INF") . At this distance you have maximum depth of
field (for a given lens at a given aperture).
You'l l notice too stra ight away that Python has numbers (float ing

point and integers), and user-defined (and built- in) functions which
take parameters and returnvalues. Youget the usualmathoperators,
including ** for the power function, which is put to use in calculat‑
i n g the hyper-focal distance. Apar t from the punctuation (every lan‑
guage designer’s prerogative to be different), and perhaps the use of
the word d e f to introduce a function definition (which may or may
notstrike a chord), possibly the mostunusual th ing in the whole code
is the statement:
r e t u r n f a r , n e a r

The d o f c a l c function computes a pair of values. Returning two or
morevalues at the same time is no b igdeal in Python:you returnthem
asa single data entity called a tuple. This is one of Python’s intrinsic
aggregate data types. The other aggregate types that Python has are
listsanddictionaries (alsoelsewherecalledassociative arrays).Tuples
are convenient since the caller can either grab it asa tuple:
d o f d i s t = d o f c a l c ( . . . )

or unpack it as soon as it gets it:
f a r p t , n e a r p t = d o f c a l c ( . . . )

Us ing a l ist would take (a l i t t le ) more syntax to achieve the same
th ing. Tuples need parentheses around them when the context
requires unambiguous syntax (a function returnstatement is not one
such place). In the fol lowing classic Python example, tuples occur on
both sides of the expression and effect a swap of two values without
requir inga temporary variable:
a ,  b = b ,  a

Tuples feature in other places too. They are used to implement
optional arguments to functions, ie variable-length argument lists.
For example:
d e f m y f u n ( x , * r e s t ) : # b o d y o f f u n c t i o n h e r e

Within this function’s body, r e s t is a tuple containing the second
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and subsequent actual parameters in an invocationof the function. It
would be an empty tuple i f there was only one parameter in the call.

List ing1demonstrates default arguments in thefunctions h y p e r f o c
and d o f c a l c . Since depthof field depends on the resolvingpower of the
eye, which in turn relates to fi lm format, the parameterc (circle of con‑
fusion) in the maths has been defaulted in the computations for 35mm
film. Medium format camera users wi l l need to include this parameter
explicitly when calling the functions (0.056 is an appropriate value).

I ' d l i ke an argument, please
As Python functions go, it’s possible to use keyword arguments and
havePython automatically sort out the correct assignment of values to
the function parameters. This makes it possible to call functions with
arguments in a different order to that used in the function definition.
It’s also possible to mix positional, keyword, and default arguments,
but beginners might prefer Watney’s RedBarrel in Torremolinos.

Let’sobserve the edifyingaspect of Python(compared for instance
to Visual Basic) that you need not declare a variable’s type to use i t .
You just get on and assignto i t . The variable doesn’t much care what
you assign to i t . In d o f c a l c , for instance, the f a r localvariable, gets
either a floating-point number ora string representing infin i ty. For
aggregatetypes, though, you indicate the type of aggregate lexically.
For example, the following statements create respectively an empty
tuple, an empty list, and an empty dictionary:
t u p = ( ) ; I s t = [ ] ? d i c t = { }

Grail: G r a i l 0.3b3 H o m e P a g e

Grail ®0.3b3 Home Page
? Welcome to the home page for the Grail intemet browser.

® Grail v e r s i o n 0.3b3 (the third beta of Grail 0.3) has been released on
12March 1997. If you're still using anolder version, it's time foran
upgrade! Since the release of beta 2 (in April 1996)we've fixed many bugs
and added many features (seethe news bulletin), but the most significant
change is p r o b a b l ythe newlicense: it is now a l l owedto redistribute Grail
and to use it for commercial purposes (within the termsof the license).

While Grail's main platform r e m a i n s Unix,the new vers i on also runs on
Windows and Macintosh. (These ports are still experimental and not
recommended if you haven'tusedPythononyour platform before.)

Hereare patches for Grail 0.363

Index

+c On this page: introduction, features, ai
Elsewhere:
*¢ More about G ra i l (user help, tips, news, bugs,programming, tutorial,
papers, etc.)
« Grail sources
¢ Applet Demo Collection
+eGrail Mailing List

plug-ins

F igure 1- The Grail Web browser written entirely in Python.
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Figure 2- A GUI interface for our pho tograph ic lens calculation
program, written with Tkinter.

You can put things in them (watch closely):
l s t = r a n g e ( 5 ) # make l i s t o f i n t 0 t h r u 4
t u p = " c i r " , l s t , ‘ c u s ' # l i s t now i n s i d e a t u p l e
d i c t [ " e x a m p l " ] = t u p # t u p l e now a v a l u e i n d i c t .

Getting them out is as easy. Tr y this:
d i c t [ ' e x a m p 1 ' ][2][1]
which w i l l produce ' u ' asPython indexesstart at zero.The only place
you need to predeclare anything about a variable is to access f rom
within afunction a variable definedoutside it.Becauseyou can create
a Python variable simply by assigning to i t , an assignment in a func‑
tion body wil l create a local variable. To access a global name from
inside a function it has to bepredeclared g 1 o b a 1 before you use it .

Things aren’t necessarily as they seem. Assignment does not nec‑
essarily allocate memory (although memory has to be allocated for
data), it creates a reference. In the above example, after 1 s t is made
to contain five integers i t is referr ingsomewhereelse from the empty
list. Similarly, putting the c u p tuple into the d i c t dictionary causes
d i c t to havea reference to the same object as t u p , and changing 1 s t
now wil l cause the value of t u p and d i c t to change. As its inventor
put it recently in comp.lang.python,Pythonhasthe syntax of an Algol‑
type language with the semantics of a Lisp-type language.

In practice,these semantics are mostly transparent, but one place
they intrude is changing data. Python has objects which can be
changed in place (‘mutable’ objects), and ones which can only be
changed by forming completely new objects, eg by slicing and con‑
catenationoperations.Stringsandtuples are immutable,listsanddic‑

self.c = 0.036

d e f c a l c ( s e l f , a ) :
self.d=4
s e l f . f a r , self.near 2 eonrorehed self.ap,self.d, s e l f . c )

def _ r e p r _ _ ( s e l f ) :
r e t u r n " t s to t s " % (imperial (sels.f a r ) , imper ia l ( se l f . nea r ) )

it -‐name__ ==
i t e s t = D o F ( )

t e s t . c a l c ( 6 )
p r i n t t e s t
t e s t . a p = 2 .8
pr int test.ap_
test.calc(8)

: peter test

‘_main_ ' :
# makea DoF instance# do it
# show me f
{change amember airectiyfreee

Listing2- Printingthedepthoffield.
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tionaries aremutable(evenwhenembeddedin an
otherwise immutable data structure). You need
to beawareof the differencebetweenshallow and
deep copies of data.

For manipulating data structures, the main
problem when beginningwith Python is the sur‑
feit of ways of doing i t . Pythoncode in general tends to bestructured
readably because there aren’t the choices of some other languages of
say, wr i t inga loopin many different ways.On the otherhand,for data
Pythonprovides bothoperators and methods(functions), some built‑
in and some aslibraries. You may need to d ig a bit to start with, to
find what you want. Both operators and methods arepolymorphic to
a significant degree, wi th strings, lists and classes being able to
respondto the + operator for example.

Ministry of S i l l y Walks
Let’s take Lis t ing 1 for a walk. There are several ways Python pro‑
grams can berun. It supports the well-known Unix-ismof havingas
the first line in a Pythonprogram something like this:
# ! / u s r / l o c a l / b i n / p y t h o n
which means Unix people can invoke scripts simply by typing the
Pythonfile name ( d o f . p y ) on the command line.FortunatelyPython
comments begin wi th the #character and continue to the end of the
line,so this is compatible wi th other operatingsystems.However, it ’s
inconvenient for larger programs split among several files, but there
arealternatives. One is to fire up the Python interpreter itself, which
is useful for testing.

After you've installed Python and invoked i t , it should unfurl its
copyright banner something like this:
P y t h o n 1 . 4 ( O c t 2 6 1 9 9 6 ) [MSC 3 2 b i t ( I n t e l )
C o p y r i g h t 1991-1995
S t i c h t i n g M a t h e m a t i s c h C e n t r u m , Amsterdam
> > >

The triple arrowhead is Python’s interactive prompt. Soenter this:
> i m p o r t d o f
Assuming you put d o f . py somewhere that Pythoncan find i t , the

prompt wi l l come back almost straight away. There won't beany out‑
p u t of course because none of the functions in the d o f module have
been called yet - there is no code which does that. This statement
causes the file d o f . py to be readand executed, and its function defi‑
nitions stored. If you now enter:
> > > d o f c a l c ( 5 0 , 5 . 6 , 1 2 )
perhaps you won't get quite what you expected:
Tr a c e b a c k ( i n n e r m o s t l a s t ) :

F i l e " < s t d i n > " , l i n e 1 , i n ?
N a m e E r r o r : d o f c a l c
>>>
which i s a N a m e E r r o r , I ' l lexplain that i n a moment. What you actu‑
al ly have to type is:
> > > d o f . d o f c a l c ( 5 0 , 5 . 6 , 1 2 )

( 1 7 . 0 2 0 0 5 6 3 1 5 6 , 9 . 2 6 6 7 7 0 9 6 4 5 9 )
Pythonthen returnsthe far andnearpointsof sharpfocus for asub‑

ject at 12feet for a50mm lens set at f/5.6. Although none of the code in
d o f . p y mentionsoutput or printing,noticethat Pythonseems to know
what to do anyway. It has wrapped the numbers in parenthesis, indi‑
cating that the function returneda tuple ‐ but you knew that already.

Now t o explain the N a m e E r r o r w e got firs t . When y o u are a t

Python’s prompt you are actually in its top-level dictionary (called
__main__). I f y o u i m p o r t d o f into this, Python wil l adda dictio‑
n a r y to it called d o f . To get at dof ’s functions y o u have to gothrough
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this sub-dictionary, referencing its attributes. To avoid the qualifica‑
tion, you have t o d o a s the i m p e r i a l function i n L is t ing 1 does wi th
the name t y p e s ; you have t o type:
> > > f r o m d o f i m p o r t *
whichmakes Pythonadd dof’s entries to the current dictionary.This
behaviour can init ial ly bedisconcerting or appetising depending on
previous experience. It helps to remember that Pythonmakes exten‑
sive use of dictionaries to track names.

The code in L is t i ng 1 can be p u t to use in anumber o f ways. One
small nuisance is that the depth of field doesn’t come back as nice
numbers;that’s the purposeof the i m p e r i a l conversionfunction. You
couldadd some code to save what dofca lc returns,say into variables
called f a r and n e a r . Then pretty-print them l ike this:

" $ s t o t s " % ( d o f . i m p e r i a l ( f a r )
d o f . i m p e r i a l ( n e a r ) )

whichdemonstrates Python’suseof the C languagepr in t format spec‑
ifiers, and the %operator for strings which takes a tuple as its r i gh t
operand. No-onewould even suggest these calculations shouldbe any‑
th ing other than functions, but bui ld ing them into a Python class we
can get the depth of field to pr int nicely automatically. The code for
this is in L is t ing2.

p r i n t

Fetch the C o m f y Chair
If you haven’t gotten into object oriented programming, Python is a
good introduction.L is t ing2is about assimple asyou can go. The main
partof the code definesa DoFclass.The express intent is to activate the
_ _ r e p r _ _ special name available for classes, which Python looks up
when converting an object into printable form. The code for this and
for the c a l c method are self-explanatory, though the _ _ i n i t _ _ func‑
t ion requires morediscussion.

Pythonclasses can inheritmethodsandmembersfromotherclasses.
They can also use multiple inheritance. A n y base classes derived from
arelistedin parentheses,after the class name,when the class is defined.
The _ _ i n i t _ _ function is special. If defined, it is automatically r u n
when an instance of the class is created, and usedto get initialisation
data into the instance; here it gives you the option of setting up mem‑
ber data or usingsomereasonabledefaults.One importantpoint is that
base class constructors do not get r u n automatically; you have to r u n
them explicitly. Buthow do you instantiate a class in the first place?

If you run the abovecode directly, it executes at Python’stop level,
and the condition
i f  _ n a m e _ _  = =  ' _ _ m a i n _ _ ' :
is true. This offers an elegant way to have debug code in individual
moduleswhichdoesn’t interferewithmodulereuse.Belowthis state‑
ment, you can see a DoF object be ing created simply by invoking the
class name asa function. This is al l there is to creating an instance.
Once y o u have created an instance ( i n this case called t e s t ) you can
use it to getand set members and call functions. Since a class defini‑
t ion does not instantiate any actual data, any reference to instance
variables needto specify which instances to use ‐ hencethe qualified
references to s e l f , meaning ‘me’, ‘my’, ‘mine’.

You don’t needspecialmember functions to access data members.
To get a t the value o f the £memberyou simply say D o F o b j e c t . f from
anywhere. You can assign values in just the same way. And what’s
more, you can create new members dynamically in individual
instances, aswell as in the class itself. Bare-back r id ing, some might
call i t , but as Guido van Rossum is reputed to have explained class
access privileges: ‘we’reall consenting adults’.

There is a special __de1__ class name for instance destructors, but
you don’t generally need to define it since Python does automatic
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garbage collection on unreferenced objects. Alto‑
gether there are about 40 such special double‑
underscoredclass names.By definingthemyoucan
implement special behaviours, such as reinter‑
preting the math and logical operators (operator
overloading). Others let you control keyingand
indexing ( for i terat ion), aggregate manipulation, function call, and
assignment, deletion and creation of class attributes.

What else can we do wi th the lens functions? Wemight consider
some way to store calculated depths of field in a file. While that’s even
less reasonable than makinga class just to have a custom pr in t func‑
tion (so I won’t do i t) , it happens to befair ly t r iv ia l to implement. You
can in fact treat it asa persistent object store. The Pythonpicklemod‑
ule can serialise a variety of Python objects. You can store/retrieve
objects wi thjus t a call to the dump and l o a d functions. A higher level
faci l i ty that can read and write using keyed access requires an envi‑
ronment-specific l ibrary:dbmor an equivalent.The options don’t stop
there: Pythongives access to the file i / o facilities of the Clibraries it ’s
bui l twith. You canchoose to deal with the Pythonequivalent of C FILE
objects, or with the lower levelfunctions which usefile descriptors and
are especially convenient for binary data. You also get stdio for com‑
mandlineredirection.For text your only problemis decidingwhether
to readindividual characters ( w i t h r e a d (1) ), lines (wi th r e a d l i n e ) ,
or the whole file at once (wi th r e a d 1ines) .Youcan use regular expres‑
sion functions for text processing, and work is in progress to make

: Perl’s regexfacilities available.
What the lensfunctions reallydemand is a GUI interface.Hereyour

options dependsomewhat on your operatingsystem(sinceyou write to
a Python interface onto a windowing system). Typically on Unix it’s
Tcl/tk using the Tkinter interface, which is a good choice as it’s suc‑
cinct.Tcl/tk is nowportedto Windows and the Mac.It aims for a native
look and feel. On Unix you can write for X. On Windows there are fur‑
ther choices besides Tkinter. PythonWin exposes the MFC classes
(lugubrious in comparison), and WPY does something similar (albeit
aiming to implement the API for Unix); wxPython is another portable
library. Ichose Tkinter. The codeof the GUI interfacemoduleis too long
to pr intherebutyou candownload it fromEXE OnLine (www.exe.co.uk)
or directly by ftp (ftp.exe.co.uk/pub/exestuff/9707_Python).

That ’s no ordinary rabbit
Tkinter is aPython module which overlays a shallow hierarchic set
of classes onto tk soyou canuse aclass andfunctionapproach instead
of Tcl’s command-line like syntax for creat ingandmanipulatingwid‑
gets. If you’ve grasped the general idea of non-sequential program
flow that usually pertains in GUIprogramming, Tkinter is not at al l
difficult to get goingwith. Although the documentation is sparse, it ’s
possible to learn (as I did) f rom code examples and the tk man pages
(which are available these days in Windows help format).

A user interfacefor the depth of field calculations needs four con‑
trols, and some way of displaying the results. I chose two sets of
radio-buttons to implement lens and aperture selection (see Figure
2). Ihave pr ime lenses. If you use zooms you m a y want to consider
re-implementing this widget as a slider type. The code subclasses a
Tkinter F r a m e t o create A p e r t u r e G r o u p and L e n s G r o u pclasses. A l l
the radiobuttons in each group sharea common variable which
stores the selection, so you need to look in only one place to deter‑
mine the setting. The code itself is only sl ight ly complicated by the
need to label things. This is implemented throughout by having
L a b e l widgets fo rm par t of the custom widget classes. You wi l l also
see p r i n t statements in many of the widget callback functions;
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these p r i n t useful informat ion to the con‑
sole window r unn i n g Python.

The circle of confusion parameter has
been pu t ou t of the immediate way on a
checkbox style menu. I won’t go in to this
pa r t of the code in detail: menucre‑
ation is essentially a processof cre‑
a t ing the main menu entries, then
attaching submenus to them. A
point to note is that i t intent ional ly
ducks transmitting the changed set‑
t i n g to the master window the first t ime
aroundwhen this menu is initialised.At this
point its lord and master is not yet ready to
service the notification ( ie update the depth
of field readouts): it’s not ful ly bui l t yet. This
is due to the order in which the widgets are
constructed. It is essentially determined by
tk’s need to have them in a particular order
to achieve the desired spatial disposition,
(doubtless there are ways of handl ing this
problem, but this was my first r ide out on
te l / tk ) . The DofMenu class also shows how
message boxes are constructed.

The distance setting widget took more
work; tk’s supplied widget has options for a
label and tick marks. Unfortunately i t is
strictly linear, and unusable for this applica‑
tion. I had to makea logarithmic slider. The
D i s t S l i d e r widget i s a composite o f aL a b e l ,
aScale(slider), a customS l i d e r T i c k s class
(which simply bundles four Labe l s together
to create tick marks), and an a n t i l o g func‑
tion. The S c a l e widget is configured to act
over a range of almost 0 to 3,which fits well
with the three decades 1-10feet, 10-100feet, and
100-1000feet. It makessense to providecontrol
over, themaximumvalue also beingtreatedas
infini ty for output.While Pythonhas a l o g i 0
function, there’s n o a n t i l o g 1 0 . This was
crudely hacked to increment a test value by
fixed andthenprogressively smaller amounts
and to check when i ts logarithm approached
the value issued by the tk slider widget.

Themainclassalsomixes OOtechniques
of inheri tance and composition. The
Do fGu iW in class i s derived from a F r am e ,

and instantiates the widgets describedabove

E X E j u l y 1 9 9 7

References
Check out www.pythonline.com for Monty Python's Flying Circus
The Python language has is at www.python.org and at ftp.python.org).
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ascomponents. The b igreadouts aredistinct
custom components ( D i s tReadout objects),
consisting of a pa i r of L a b e l s . A tk Canva s

widget is usedto putahorizontalru leunder
themenu. (I thought I ' dneeda Can v a s anda

L i n e , but it turned out the C a n v a s

could do the job itself). Final ly, the
whole caboose is set in motion by
ini t ia l is ingan instanceof DofGui ‑
W i n wi th suitable lists of lensesand
apertures.

Notice in Figure 2 that there is no ‘Calcu‑
late’ button. Whena user selects a different
lens or aperture, or sets a new format (circle
of confusion), or drags the slider, the program
recalculates the new depth of field automati‑
cal ly and redisplays i t . The custom widgets
are programmed to callmember functions in
Do fGu iWin when they change. These simply
update the member variable i n D o f G u i W i n
and call the d o f c a l c function we wrote ear‑
l ier. Despite the crude machinations of the
antilogfunction, the process is fast enoughon
a Pentium 100 machine not to warrant any
further speed optimisations. And this from a
byte-code interpreter! Which reminds me, I
haven’t told you Python has a profiler and a
debugger. Bu t I hope you have the general
idea now.

Nudge, nudge, wink, wink
Python is available for most Unix, including
L inux - i t is pa r t of the RedHa t dis t r ibut ion
and maybe others. It is available for Win‑
dows (95, NT, and 3.x), Macintosh, DOS,
OS/2, Amiga, Atar i and VMS, ( y o u can get
precompiled binaries for these). The Grail
browser needs Tcl / tk , (wh ich restricts this
to Unices, Windows, and Mac) . Extensive
documentation aswell as the C sources can
be obtained. I t ’ s a l l free, bu t y o u need to
acknowledge i ts use if you are embedding
Python in commercial products. a

Adr ian Orlowski is an SGML implementer,
ex-systemsprogrammer, andex-ex‑
journalist. Hecan bereachedat
adrian@solero.force9.net.
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Matt Welsh Is ‘Running
Mike Ingram hooked up with Linux guru,

systems hacker, and computer architecture

researcher Matt Welsh to have the last word

on Linux, its evolut ion and the Bristol Zoo.

Mc Welsh has co-authored Running Linux published by O’Reilly
and Associates ( n o w in its second edit ion) as well as other Linux‑

related works including, Linux Installation and GettingStarted, sev‑
eralHOWTOdocuments,and articles for the LinuxJournalMagazine.
Welsh is current ly work ing as a research assistant at the University
of Cambridge Computer Laboratory, the Universityof Glasgow Depart‑
ment of Computing Science and the Vri je UniversiteitAmsterdam. In
his spare time Welsh enjoys the works of Thomas Pynchon and Jack
Kerouac and groves to the sounds of Miles Davis and Thelonious
Monk. He maintains that ‘there is l i fe beyond computing science’.

0 H o w d i d y o u first get involved w i th Linux?

Back in the Summer of ’92, a friend of mine named Jon Magid got a
job administrating sunsite.unc.edu. Sunsite was one of the first Web
sites. Sun Microsystems donated the site to the University of Nor th
Carolina and said, ‘dowhatever you want wi th it ’ . Magidwas keenon
Linux which hadjust started to come out. One of the majo r L inux ftp
sites was being shut down soMag id downloaded the entire L inux
archive (which at that time was fai r ly small) and got it working. He
encouraged me to download a three-disk set and install it on my
machine. I downloadeda lot of documentation with i t , various instal‑
lationand new user guides. Most of themhadbeenwritten for earlier
versions of the software. At this time there was really only one ver‑
sion out , the MCC inter im, kernel version 0.91. I eventually installed
i t , and thought, ‘ this is really easy, anyone could instal l this w i th a
coherent set of notes’. I wrote up what I did, explaining it for people
who weren’t necessarily PC or Unix hackers. Eventually I added the
material to the Linux FAQ. It was an enormous document which con‑
tained v i r t ua l l y al l o f the Linuxmaterialbeingwritten. I t was impos‑
sible to maintain, much of i t having gone out of date. After a few
months,wedecided that the FAQhadgrown too large for its own good
and scrapped i t . I a n Jackson at Cambr idge wrote a new FAQ w i t h
short questions and answers,and I started the HOWTO project. The
idea was to allow individuals to write short tutorials, ten to fifteen
pages at most,onwhat they knew.I wrote the Installation,andthe Net‑
work HOWTO, which provided a meansfor people to write their own
howtos and submit them to an archive.

0 H o w did that turn into the /nsta/lation and Getting Started Guide?

In parallelwith this, a group of people: Lars Wirzenius, MichaelK John‑
son, myself and a few others started a small mai l ing list, actually the
‘doc’ channel on the Linux mai l ing list. Wewere interested in wr i t ing
a set o f manuals for L inux that one could imagine pr in t ing out and
putt ing on the shelf next to your machine. This was longbefore any‑
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body thought about putt ing Linux on a CD-ROM, or publishing Linux
books. It was s t i l l a very internet-based thing. Weweren’t th ink ing
about publication at the time. I volunteered to start wr i t ing the instal‑
lationguide. I think I called thefirst versionInstallation,Setup andGet‑
t ing Started. I decided that was a b i t verbose and got r id of the ‘setup’.
It’sstill too verbose. I was acollege undergraduate, soI did it in my free
time, andeventually releasedthe first version. Later I revised it . It grew
to be around 200-250 pages in the end. It was one of the first to be pub‑
l ished in printed form. SSC (the company that publishes the L inux
Journal) took i t , made a nice cover and pu t it in paperback.

0 Is most of the w o r k on Linux done by academics?

It depends, a lot of Linux enthusiasts tend to bestudents because it’s
difficult for most people to introduce Linux into a corporate environ‑
ment.A lot of students are involved in Linux.Linus Torvalds himself
was a student. It doesn’t meanthat companies are not wil l ing to adopt
Linux, it’sjust that mostestablishedcompanies already have, say, Sun
equipment everywhere and there’s no need. M a n y of the peoplewho
have done serious work on Linux in terms of the core software, such
aslibrariesand the kernel, havebeen industry people. In the research
setting, Don Becker develops a l l of the Linux ethernet drivers at the
Center for Excellence in Space Data and InformationSciences, a pro‑
ject of NASA’s Goddard Space Fl ight Center.They are buildinga clus‑
ter of L inux machines connected bya fast ethernet to use as a parallel
supercomputer wi th in that context. Several of the people who work
on Linux work for companies or research groups and have managed
to fi t Linux into their working environment.

How practical is Linux for bug-patching and development when
0 compared to a corporate environment?
Due to the availability of the source code Linux development works
on a much, muchfaster timescale than traditional Beta testing.Back
in ’93 or so when the first version of the kernel (0.99 pl 10) w i th net‑
work support came out I spenta l l n ight t r y i n g to get my machine on
the network. I had a kernel panicof some k ind in the NE2000 driver
so I emailed Don Becker a t 2 in the morn ing . He sent mea patch a t
2:15 saying, ‘ t r y this’. We went back and forth for a while because he
happened to be awake as well. After this session and several trials I
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hadaworking ethernet driver. It’sa completely different development
scenario than you would find in corporations. I ’m not slighting the
way in which corporationsdo their work; in corporate software devel‑
opment you have to provide real support to real customers who are
paying realmoney. You need to gothroughmore levels of quali ty con‑
trol and management to get the job done. I ’mnot proposing that the
commercial OSdevelopment communi ty is doing everything w rong ,
just that asan alternative Linux has worked amazingly well.

H o w does development cope wi th hardware compan ies no t
0 publ ishing device specs?
To a great extent the problemhasbeenovercome. It would take a fair
amount of work to goover the numberof devices or drivers supported
by L inux and determine which of those were wr i t ten because the
information was already freelyavailable. Someone had to do some
work to obtain that information, such as convince the company to
release i t , or in some simple cases by reverseengineering the device.
With simpledevices, h id ing the information does a companya dis‑
service because people can usually figure out what’s going on.

The amount of hardware that Linux now supports is pretty enor‑
mous. It used to be the case that it was h i t or miss whether or not
Linuxwould support, say, your CD-ROMdrive. Youhad to really think
about what CD-ROM to buy. Now Linux supports almost a l l types of
CD-ROMs because there’s a fair ly common interface.Somebodywrote
a driver that drives them all, sothat’s not an issue any more. It ’s the
samewith ethernet cards. It would befair ly difficult to buy aCD-ROM
drive or an ethernet card or a SCSI card that L inux didn’t support.
There are somany hardware choices out there that people who are
interested in runn ingLinux don’t haveany trouble find ing hardware
that L inux is known to support.

How impor tan t has L inus Torvalds’ i nvo l vemen t been a t the
0 kernel level?
Without Torvalds there would bea fair amount of anarchy.Hehas pro‑
videdstructureandunificationto the entireproject. At the kernellevel,
Torvalds w i l l not admit patches that he feels goagainst the design of
the system in some way. Obviously he doesn’t have time to test every
pieceof code that is submitted.Hedoesn’t acceptpatches fromjus t any‑
one. It hasworked itself into a hierarchy.Torvalds knows a certain set
of people that he trusts to makegooddecisions about their subsystems
in the kernel.Hetrusts AlanCoxandDonBecker to sendh imethernet
andnetwork patches.He’l l admit anything that they sendhim.Every‑
thingelsehehas to scrutinisecarefully.Hemaynotget aroundto doing
that.He’sprobablydelugedwithemail.There’s beentimeswhena deci‑
sion has needed to bemade. Torvalds has put h is foot down and said
‘this is the way thingsare goingto be’, but nothingabout that restricts
peoplefrombranchingoff in other directions. If youwanted to doyour
owndevelopment, you could take a snapshot of the kernel tree and go
offanddo somethingcompletely bogus andradical to i t .The thing that
has prevented people from fragmenting the kernel tree into many dif‑
ferent development branches is simply that al l of the new patches are
going to Torvalds. Nobody else really wants the job.

Per ta in ing to source code ava i lab i l i t y, i s i t beneficial to have
| a e s problems, such as bugs in the OS kernel, w ide l y dis‑
tributed?

It’s extremely important for several reasons. Let’s say there’s a gap‑
i nghole somewhere in the Linux kernel, no-one is necessarily going
to find i t . Just because the source code is there doesn’tmeanthat peo‑
ple understand i t . If the problem were soblatant that anyone j u s t

glancing through the source could spot
i t , i t would have been fixed a long
time ago. The security problems that
Linuxhashad tend to be fair ly subtle,
and aren’t soeasy to spot. The rea‑
son that it’s important is that you
cannot re ly on a companymost of the
time to rapidly fix bugs. Just last n igh t , someone was relatinga story
to meabout a large commercial version of Unix that allowed anyone
on the Internet to mount anyone else’s file system (whowas running
that same version of Unix) . They found this bug because they hada
source license for that version of Unix . They sent the company a
description, and the exact lines that needed to be changed in the ker‑
nel code to fix the bug.The next version of the OScomes out, it’s not
fixed. Same thing happens wi th the next release.Two years later the
bugwas fixed. Just because you’re informinga company andput t ing
redsirens a l l over the message, (and it should havebeenentered into
this company’s database asavery severe, stop-ship bug),doesn’t guar‑
antee that it’s going to get fixed. With the L inux model if there is a
security problem, it’s very l ikely that a patch w i l l be posted to the
Internet wi th in a few hours of it be ing found.

You have to be responsible about exposing security holes. If you
were to post to Usenet saying ‘I founda hole that wi l l let anyone l og
in as root,just do this’, that would be irresponsible.What you need to
do is discuss the problemwi th people who know the subject and pro‑
vide a patch. It ’sbestnot to provideany details, though by readingthe
patch someonemayfigure it out anyway. OverallL inuxhas the oppor‑
tuni ty to befixed very rapidly whereas other operating systems don’t.
For a large vendor, generating a patch, veri fying it and put t ing it up
on an f t p site is difficult, and in a lot of cases they won’t even bother,
they’ l l jus t send it out on the next patch CD-ROM.

In the future h ow impor tant w i l l CDE (Common Desktop Envi‑
0 ronmen t ) be in comba t i ng the knee-jerk reaction, ‘ I don ’ t use

Linux because it doesn’t have a consistent user interface’?
Maybe CDE is a good idea if it makes certain people more com‑

fortable but it’snot what Linux is about.What’s most importantabout
L inux is that it providespeoplew i th an alternative to other OSs.
There are certain people out there who rea l ly l i ke to dump on
Microsoft, and talk about how terrible their marketingpractices are,
but I don’t think i t ’s warranted. It ’s unnecessary. I used to feel that
way. I have written things that were negative towards Microsoft, but
i t ’s no t rea l l y the best way to go about i t . I t ’s important to be pro‑
Linux,andnotanti-anyoneelse. It’snotnecessary to say that youdon’t
l i keMicrosoft in order to say that you l ikeLinux.Linux gives people
something else to r u n that’s fu l l y functional. Because it’s free you
don’t havemuchto loseby t ry ing i t . Froma technical point of view, it
provides developers l ike myse l f who are interested in OS research a
great amount of source code to study and use. You've essentially got
a v e r y good set of reference information. If I ’ m interested in figur ing
out how to get very fine-grained time measurementson a Pentium
Pro, I cangointo the Linux code that does that, and there it is in front
of me, insteadof having to guess from the manuals.

Ona different point, did y o u hear that a local Linux use rs g roup
0 has adopted a penguin at t he Bristol Zoo and a plaque is being

put up in honourof Linus Torvalds beside the penguin cage?
Fantastic!That’s afi t t i ng honour for what Torvalds hasdone. It would
be unbecoming of the Linux project to, l ike, put up amonument in
Time Square. a
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Introspection onJava
The Core Reflection API is one of the many addedto Javain JDK

1.1, but unt i l n o w it has been poor ly understood. In the first

instalment of anew month ly column on Java, and other

technologies related to Internet and Web development , To m

Guinther stares into the abyss, and waits to see if i t stares back.

0% the last two years the Java paradigmhaschallenged the reign‑
i n g software development establishment, forc ing us to rethink

many of the traditional methods that we use to develop and deliver
software. For me, one of the key promises that Java has made is a
reduction in the complexity of developingh ighquality software.The
Java language itself has achieveda small degree of success in reduc‑
i ng complexity by el iminating direct memory management and rad‑
ically simplifying the type system of the language. In other areas it
has added significant complexity, in part due to the 1001re-invent-the‑
wheel APIs, poor documentation, lack of a broad developer experi‑
ence base,and in somecases ill-conceiveddesign. Don’tgetmewrong,
I a ma true Java fan, but asa matter of practicality everyone should
beaware of Java’s instabil i ty and immaturity.At this stage in its life
cycle, a major i ty of the Java paradigm is st i l l a movingtarget.

Let’s start by examininga few of the core components of the Java
ProgrammingAPI that relate to the Java language.

Reflection, introspect ion, and JavaBeans
The latest Java DevelopmentK i t (JDK 1.1)release fromJavaSoft con‑
tains a var iety of architectural changes and includes many new and
extended APIs. Among them is the Core Reflection API which pro‑
vides information about, and access to, a class, its fields, and meth‑
ods.TheReflectionAPI is usefulfor many generalprogrammingtasks
and is heavily used by other JDK 1.1packages including the Intro‑
spection package.

Introspectionis similar in concept to Reflectionbut is designed to
provideproperty informationaboutaJavaBean. JavaBeans isamodel
for Java component development and is in some respects similar to
Microsoft’s OLE Automation. I find JavaBeans to beone of the most
in t r i gu ingand potential ly useful aspects of the Java paradigm.

The Reflect ion package
The Reflection package ( j a v a . l a n g . R e fl e c t ) implements the Java
Core Reflection AP I which is a collection of classes and interfaces
which expose a small, type-safe, and secure API to provide informa‑
t ion about the classes and objects in the Java Vir tual Machine. The
package’s implementation is relatively clean, requir ingonly a hand‑
ful of classes andone interface.Stil l, due to the low-levelnatureof the
AP I there were design and implementation changes needed in vari‑
ous JDK 1.0.2 components, especially j a v a . l a n g . C l a s s , which i s a
key user of the Reflectionpackage.

TheReflectionAPI is composedof three core classes that, in con‑
junct ion with class C l a s s , provide core information abouta class,
i ts constructors, fields andmethods.Not by coincidence these three
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classes are namedC o n s t r u c t o r ,
F i e l d , andMe t h o d . Eacho f these
classes implement the Membe r
interfacewhich provides an abstrac‑
t ion of the class member’s basic
attributes. It defines methods fo r
obtaining the class that declared the
member, g e tD e c l a r i n g C l a s s , t o get the
nameof the member, g e t N am e , and to get the modifiers ( p u b l i c ,
fi n a l , a b s t r a c t , etc...) for the member, g e tM o d i fi e r s . Eacho f the
three core classes provides functionali ty above andbeyondthe Mem ‑

b e r interface, such a s C o n s t r u c t o r . g e t E x c e p t i o n T y p e s ,
M e t h o d . g e t P a r a m e t e r T y p e s , o r F i e l d . getType, which reflect
funct ional i ty specific to the member type.

While the Reflection API provides access to the components of a
class, it does not provide access to the overall class itself. To obtain
any of these Core Reflection classes one must firs t obtain a C l a s s
r e f e r e n c e . The class C l a s s i s implemented i n j a v a . l a n g . C l a s s
and has been significantly extended in JDK 1.1to make heavy useof
the ReflectionAPI.

Java's classClass
For each class created by the Java Virtual Machine,an internal data
structure that represents a run-time version of the classmust be cre‑
ated and maintained. The class C l a s s provides a high-levelwindow
into that data structure allowing applets and applications to deter‑
mine almost everything there is to know about any available class.
The Java Virtual Machine creates instances of class C l a s s for each
of the Java primit ive types sothat the entire type system can berep‑
resented usingC l a s s .

One of the first things that you w i l l notice about C l a s s is that it
does not contain a publ ic constructor and is declared fi n a l . This
means that only the Java VirtualMachinecan pass it the nameof the
class. The g e t C l a s smethod i s a member o f j a v a . l a n g . O b j e c t and
thus canb e usedo n any object type. To usethe g e t C l a s s methodwith
a pr imit ive type (such as i n t or fl o a t ) create a wrapper class of the
appropriate type, or call the static method C l a s s . g e t P r i m i t i v e ‑
Class to createan instanceof this object. There are two generalmeth‑
ods of obtaininga C l a s s instance: call the O b j e c t . g e t C l a s s method
usingany object reference, or call the static method C l a s s . fo rName,
which is the name of the primit ive type.

This month’s example application, C l a s sD ump , uses the
C l a s s . forName approach to obtaininga C l a s s object. UsingC l a s s ‑
Dump, the class name is specified as the first and only command line
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parameter. In practice you should provide the fu l ly qualified name of
the class you wan t to access. For example, C l a s s . f o r N a m e
( " j a v a . l a n g . T h r e a d " ) wil lreturna C l a s s object that wil l describe
the Java T h r e a d class.

Once we have a C l a s s object we can obtain one of the Reflection
API class types by usingan appropriate method of C l a s s . For exam‑
ple, to return an instance of class M e t h o d that represents the public
methods of the ‘reflected’ class and all i ts interfaces and super classes,
use { Method m e t h o d = r e f C l a s s . g e t M e t h o d s ( ) ; } .

Class method madness
The class C l a s s contains quite a few methods, m a n y of which you
m igh t expect such a s g e t N a m e ,g e t M o d i fi e r s , g e t S u p e r C l a s s ,
i s A r r a y , i sT In te r f ace ,and soon.There is also an overlappingset o f
functions that are designed to allow access to the fields, methods and
constructors of a class.

The most general, g e t F i e l d s , g e t M e t h o d s , and g e t C o n s t r u c ‑

t o r s , return the public fields, methods, and constructors of the class
and al l of the classes it inherits from. These methods are useful for
obta in ing a non-privileged, run-time view that any normal client of
the class might see.

The second set o f methods, g e t D e c l a r e d F i e l d s , g e t D e c l a r e d ‑
M e t h o d s , and g e t D e c l a r e d C o n s t r u c t o r s , return the fields, meth‑
ods, and constructors declared specifically by a class, not inc lud ing
any of the members of classes or interfaces it inherits from. Also,
access is n o t restricted to public fields. These methods are heavily
used by the C l a s s D u m p application.

Finally,there is a third set of methodsgeared towardfinding mem‑
bers by name and signature. These methods can be usedfor dynamic
b ind ingto an object and itsfields or methods. Wewi l l touch uponthis
aspect of the Reflection AP I in future columns.

The ClassDump sample appl icat ion
I’ve writ ten a u t i l i t y application, C lassDump, to illustrate the static
aspects o f j a v a . l a n g . C l a s s and the Reflection API. I ts purpose i s
to provide a complete type-definition for any Java class.That is, Iwant
au t i l i t y that wi l l display a Java class in the same basic format I would
use to declare it in my . j a v a source file. Iwant a quick, clean way of
rev iewing the class and its members without having to find the orig‑
inal source file (assuming I have it) .

A t first this might seemlikea trivial task seeinghowthe t o s t r i n g
methodof most of the classes we have discussed wi l l provide us wi th
a formatted output describing the field, method, or constructor. It
wouldseemthat allwewouldneedto do is enumerateeach of the class
members and call i ts t o S t r i n g method. Unfortunately, because all
the type names are f u l l y qualified (eg j a v a . l a n g . S t r i n g ) , th is
approach produces very noisy output which makes it self-defeating
for my purpose. To provide clean, simple output, I needto do most of
the fo rmat t ing work myself.

F i rs t of a l l C l a s s D u m p expectsone and only one parameter, the
class name. If there are zeroor more than one parameter we display
a usage statement and exit, taking the user-specified class name we
use the C l a s s . f o r N a m e method t o attempt t o confirm that i t i s a
C l a s s object that represents the class. If the class is not current ly
loaded, the Java Virtual Machine wi l l attempt to load i t . If the class
cannot b e found, the C l a s s . f o r N a m e w i l l throw a C l a s s N o t ‑
F o u n d E x c e p tion.This i s a checked exception s othe Java language
enforces our use o f a t r y / c a t c h handler. I f the exception i s thrown
o u r catch handler w i l l display a message saying the class was not
found and exit the application.
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t r y {

i f  ( a r g s . l e n g t h  ! =  1 )
S y s t e m . e r r . p r i n t i n

( " U s a g e : C lassDump < c l a s s - n a m e > " ) ;

r e t u r n  ;

} c a t c h ( C l a s s N o t F o u n d 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

" n o t f o u n d " ) ;( " C l a s s \ " " + a r g s [ 0 ] + " \

Once we have obtained o u r C l a s s object, the next
step is to display the actualclass declarationwi th its
modifiers, name, super class ( e x t ends), and any
interfaces it directly implements. I emphasise
directly because the first major snag I r a ninto is
that C l a s s . g e t I n t e r f a c e s ( ) returns the inter‑
faces implemented by this class and al l of its super‑
classes and super-interfaces. In order to determine the
interfaces that areactually declaredby the class, I need
to eliminate a l l the interfaces that were declared by its
super-classes and super-interfaces (see: C l a s s D u m p . G e t ‑

D i r e c t I n t e r f a c e s , and ClassDump.ReduceInterfaces).
On most occasions where I need to display the name of a class I

use one o f the ut i l i t y methods, c l a s s D u m p . G e t BaseName, o r C l a s s ‑
Dump. G e t BaseJavaName to reducea fu l ly qualified nameof the form
p a c k a g e . c l a s s . m e m b e r toa simpler form. I n some cases I only want
to removethe qualifiers if it is aJava specific type.

e d  n a m e/ / r e t u r n s s i m p l e name g i v e n a q u a l

p u b l i c s t a t i c S t r i n g G e t B a s e N a m e ( S t r i n g q u a l i fi e d N a m e )

{
S t r i n g baseName = q u a l i fi e d N a m e ;
i n t b a s e I n d e x = q u a l i fi e d N a m e . l a s t I n d e x O f ( ' . ' ) ;

i f ( b a s e I n d e x ! = - 1 )

baseName = q u a l i fi e d N a m e . s u b s t r i n g (baseIndex+1) ;
r e t u r n baseName ;

/ / r e t u r n s s i m p l e name i f q u a l i fi e d n a m e

/ / i s f r o m J a v a p a c k a g e
p u b l i c s t a t i c S t r i n g G e t B a s e J a v a N a m e

( S t r i n g q u a l i fi e d N a m e )

i f ( q u a l i fi e d N a m e . s t a r t s w W i t h ( " j a v a . " ) )
r e t u r n G e t B a s e N a m e ( q u a l i fi e d N a m e );

r e t u r n q u a l i fi e d N a m e ;

I think you w i l lfind a majority of the code to bestraightforwardbut
before we conclude, I want to comment on the
Name method. Because the Java type system is sowonderfully simple
we only have to handle one special case type andthat type is the array
type. Excluding exceptions, any time we have a type, such as a para‑
meter type or returntype, I use the c e e » , nemethodto create the for‑
maltype name.This allows for arrays to behandledspecially. Whenwe
have an array type wemustdetermine itscomponent type,which could
be another array. Eventually, dr i l l ing down the type-chain, we wi l l h i t

a s s D u m p . G e t Ty p e ‑
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‑
anon-array component type andthat wil l represent the actual typefol‑
lowed by the appropriate numberof ‘{]’ array bracket pairs.
p u b l i c s t a t i c S t r i n g G e t Ty p e N a m e ( C l a s s t h e C l a s s )

{

C l a s s b a s e C l a s s = n u l l ;
i n t a r r a y D i m s = O F
S t r i n g t y p e N a m e = n u l l ;

I s  i t  a n  a r r a y
(  t h e C l a s s . i

b a s e C l a s s  =
D r i l l down t o n o n - a r r a y t y p e

do {
/ / G e t n e x t t y p e

b a s e C l a s s  =
b a s e C l a s s . g e t C o m p o n e n t Ty p e ( )  ;

a r r a y D i m s + + ; / c o u n t t h e # o f d i m e n s i o n s
} w h i l e ( b a s e C l a s s . i s A r r a y ( ) ) ;

} e l s e { b a s e C l a s s = t h e C l a s s ; }

/ / g e t t h e b a s e name o f t h e t y p e

t y p e N a m e = b a s e C l a s s . g e t N a m e ( );

/ / i f i t was a n a r r a y a d d # o f d i m e n s i o n s
i f  ( a r r a y D i m s  ! =  0 )

w h i l e ( a r r a y D i m s ‐ > 0 ) { t y p e N a m e + = " [ ] " ; }
r e t u r n t ypeName;

I N T R O S P E C T I O N O N J A V A

Well that does it for this month but just to keep you honest I want to
challenge you to extendthe ClassDump example in a way that you feel
is useful. For example you could add the abi l i ty to display members
basedon their attributes, or ‘highlight’ over-ridden methodsof super
classes. Send me your best extensions via email and based on form
and function I w i l l select the bestof the best. The winner w i l l receive
acopy of TheJava ProgrammingLanguage,signed by the author and
Java’s creator - James Gosling.

The code for this articlecan be found on EXE OnLine (www.exe.co.uk)
or directly by ftp (/tp.exe.co.uk/pub/exestuff/9707_Java). It was devel‑
oped and tested usingMicrosoft Visual J++ version 1.1and a prelimi‑
n a r y release of Microsoft’s 2.0 Java SDK which includes support for
JDK 1.1. Under normal circumstances I would insure that the code
works correctly under Symantec’s Cafe Pro, and Borland’s JBuilder.
This month,due to technicaldifficulties andtime limitations,I was not
able to verify that the code works correctly underthese environments.

Run the C l a s s D u m p appl icat ion us ing your favourite vir tual
machine, passing in the name of the class that you want to see the
type-definition for. If the requestedclass is not loaded the virtual
machine will load it for you. If you receive a message indicatingthat
the class can no t befound, make surethat the locationof the class is
indicated in the CLASSPATH environment variable.

Tom Guinther is a SoftwareArchitectfor NuMega Technologies in
Nashua NH, USA. He can be reachedvia e-mailat tomg@numega.com.
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as Posix?
Windows NT is masquerading as Pos ix

compatible. The US Department of Defence

m a y bu y into it , but w i l l the developers?

Peter Col l inson unmasks the truth.

f you’ve seen the advertising, then you know that Windows NT is
Posix compatible.Mr. Gates’ organisation needs to sell into the vast

market that is the USDepartment of Defenseand the DoD insists that
a l l operating systems it purchases are tagged w i th the Posix label.
Well, that’s my interpretat ion of the events. I don’t know if Microsoft
admits that this is why the Posix labelwas important to i t .The adver‑
t is ing undoubtedly confused poor unsuspectingsoftware houses that
wondered about mov ingtheir software from a Posixbaseonto NT. I ’m
sure that they hada rudeshock when they bootedNT and found noth‑
i n g that was remotely usable. There are some Posix shell tools, but
they are pa r t of the resource k i t that you need to loadafter you have
installed the system.

Posix compat ib i l i ty is not really about a set of user tools, but is
aimed at providing a standard development platform. You should be
able to take a compatible p r og r am , compile it and r u n it w i th the min‑
imumof fuss, minimum alteration and very few # i f d e f statements.
The Posix standards define a system API and alsoa set of tools that
can be r u n on the machine. Well, that’s the theory, of course. The
actual practice in the real Unix world is somewhat different, take a
look a t aGNU c o n fi g u r e script t o get a flavour o f the problems.

Nevertheless, one of the original aims for Windows NT was that it
should be Posix compatible. At the time the Microsoft team started,
that only meant ‘compatibility at the system API level’ meaning the
Posix.1standard which became ISO-IEC9945-1.

The Windows NT operating system has a microkernel which pro‑
vides a standard interface between subsystems ( o r processes in Unix
te rms) and the hardware that talks to the outside world. Many of the
features of a traditional operating systemkernelare supplied by sub‑
systems runn ing on top of the microkernel. To get things done, user
application processes talk to these subsystems wi th messages. How‑
ever, the subsystems call routines in the microkernel in the tradi‑
t ional way, essential ly us ing a rout ine call and a context switch. I
discussed the internaldesign of Windows NT in some detail last year
(Gett ing to grips with N T , EXE,August 1996).

HelenCuster, in herbook InsideWindowsN T,goes into some detail
aboutwhy Windows NT endedup wi th this structure. One of the main
reasons was to t r y to provide the abi l i ty for the operating system to
r u n clients that expect to be r u n n i n g in di fferent environments.
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Microsoft wanted to ensure backwards compatibi l i ty for i ts own prod‑
ucts, the new system needed to r u nwhat we have come to call ‘the 16‑
b i t applications’; but also, NT was to r u nprograms that are Posix and
OS/2 applications.

A message passingmicrokerneloperating sys t em was seen asthe
way to provide a clean solution for these aims. The user application
iswritten for a particular system API, calls for that API are translated
into messages and passed through the subsystems to the kernel. If the
system API demands some par t icu lar service, then that service can
also be implemented as a subsystem.

The key par t of Windows NT is the Win32 subsystem. It sits on
top of the NT microkernel and performs sys tem tasks for Windows
applications. API calls f rom these applications sendmessages to the
Win32 subsystem, which in t u r n calls the kernel directly. Actually,
it t u rns out for efficiency reasons that some of the l i b r a r y DLLs that
suppor t the applications bypass the Win32 subsystem and make
direct kernel calls.

Theoretically, the Posix and OS/2 subsystems should be placed in
the system in a similar way as the Win32 subsystem. A Posix appli‑
cation talks to the Posix subsystem, which in t u r n talks to the kernel.
However, something needs to manage the screen, providing a termi‑
nal window for Posix appl icat ion, and Win32 has to do this. Also,
something needs to be able to launch the applications, and in the
absence of a Posix shell , Win32 has to do this too. So, in reality, the
Posix and OS/2 subsystems talk to the Win32 subsystem.

OpenNT
The Posix subsystem distr ibuted w i th Windows NT is mo re of a
demonstration that it ’s possible to have such an object, than some‑
th ing which is actually usable. Posix uti l i t ies on ly have access to a
small pa r t of the operating system services,that pa r t required to
implement the Posix.1API. A friend of mine (and I must declare an
interest)StephenWalli, who hadworkedon the Posix committees, saw
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this as an opportunity. He had the mad idea of re‑
implementingthe Posix subsystemand the appli‑
cations that use i t . The product that is emerging
from this process is called OpenNT and is dis‑
tributedby SoftwaySystems. Theyarejust about

to produce the secondfull release,andI haveaBeta
version. In fact, as I write this, the Betaw i l l t ime out

tomorrow, so the fu l l version should be available to you now.
When you install OpenNT, the extant P o s I x . £ x E file i s replaced

wi th a new version and a bunchof commands are installed. Many of
the commands arederivedfrom the Berkeley4.4BSDLite release,and
soare perhapsa l i t t leBSD-ishfor some. You have the choice of shells
that w i l l start in acommand window: t c s h and k s h . Many shell
scripts expect to find c s h and sh , these shells are present ascopies of
the t c s h and k s h commands.

The basic command set that is supplied with OpenNT allows you
to sit and type nearly a l l the commands that you expect to find on a
Unix system, includingps and t t y . Of course, many programsneed
to interact w i th the terminal, so there’s s t t y and t s e t to set it up.
There’s no who command, but you can live without that. The filesys‑
tem supports hard links to files and this is mirrored in the 1n com‑
mand, bu t symbolic l inks are harder ( they are not in the Posix.1
standard). Windows shortcuts are not symbolic linksbut a feature of
the Windows shell p rogram, not of the underlyingoperating system.

Some of the commands are jus t so basic that you heave a great
sigh of rel ief when you have them.Top of my l istof ‘programs I miss
onWindows’ is the g r e p command, followed by fi ndand then d i f f .
For the uninitiated ( o r seriouslydeprived, dependingonyou r point
of view): g r e p searchesa set of files for a string; f i n d allows you to
search the filesystem tree looking for files anddirectories that fi t in
with somematch criteria; and d i f f compares two text files. Also, I
can now type shell loops which is a feature lack ing in the default
COMMAND. CoM interpreter.

OpenNT comes w i tha couple of visual editors. Only e l v i s , a pub‑
l ical ly available vi look-alike, was supplied on the original release. I
am told that e l v i s is no t a terr ibly good clone of the vi editor. The
second releasecontains the new v i , n v i , wri t ten andmade public by
one of the original Berkeley Unix team, Keith Bostic.

My old friend ed , the original Unix editor andprogenitor of ED L I N ,
and its slightly strangeoffspring sed , the streameditor,are included.
Thepresenceof sed and awk means that you can create anduse ful ly
featured shell scripts. The SoftwayWeb site has a binary of the latest
release of P e r1 (5.003), if you are soinclined.

OpenNT is a program development environment too, there’s a cc
command. Posixwants to call this c89, for somereasonknownonly to
the Posix committee that decided to insist on the name change. Sothe
cc commandcalls the c89 comman4dto follow the letterof the law.Soft‑
way has plans to por t the GNUC compiler, but current ly the cc com‑
mandpoints at a copy of VisualC++ that is hopefully installedon your
machine.This works fine with Version 4of C++ but lessfine wi th the
newer Version 5.One problem is that Version4 installs by default into
C: \MSDEV and version 5.0 installs into the dreaded ‘file name wi th a
space’ P r o g r a m F i l e s . File names with embedded spaces are a prob‑
lemfor Posix shells, actually they are a problemfor COMMAND. COM too,
if the truth be told. In an attempt to circumvent these problems, I
installedmy Version5compiler in c : \MSDEV, andfound it doesn’tplace
its include files in c: \MSDEV\ INCLUDE but hides them away in a sub‑
directory. I copied the includefiles andam compiling again.

OpenNT comes with the standard set of development tools, there’s
make, l e x , y a c c , a r . Amakefiletaken from a standard distribution is
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l ikely to work. I took a calculator program that I wrote in 1980 for an
exercise in learningbothy a c c and l e x , typed make andhada runn ing
program;no sourcechanges, it just compiledandran.The realproblem
withportingpublic code is trying to work outwhat settings you need in
the \Ma ke fi l e s so that the code compiles appropriately. Much code
depends on the definition of the name of a machine type or operating
systemreleaserather thana specific feature that is used in the system.

T’ve tried to po r t a couple of bits of public code. The first , the j o v e
editor, is already highly portable and there’s an Win32 version that I
r u non my Windows systems. I decided to tell Jove that I was compil‑
i ng for aBSDPOS1x system. The first stumbling block was to remove
the definitions that assumed that if __mMsc_VER was defined, then I was
compilingfor Win32. I thenhadto removesome includefiles that were
unneeded. The program compiled, but wouldn’t l ink without some
further work. However, I felt fa i r ly happy that I could por t it given a
little extra time.

Encouraged by this success, albeit a theoretical one, I wondered
about something very large l ike the emac s editor. This is set up by a
configuration script. When I ran the script, it became very confused
b y OpenNT. The standard c o n fi g u r e mechanism poked hopefully
aroundthe filesystem andfailed to find many of the libraries that are
actually available. I gave up on this one.

I th ink that the development environment is a sound one, i t ’s
usable, and undoubtedly can be used to po r t programs. What’s lack‑
i ng is any debugging, they need to port something l ike g d b or prefer‑
ably Mark Russell’s u p s .

x
OpenNT now includes Berkeley socket support, something that was
missing from the original Posix subsystem. Once you have sockets,
you can create services, and there’s a program that can be used to
instal l Posix programs so that they offer some service on the net.
There’s a version of c r o n too, soyou can cleanup logfiles andthe like.

Sockets also mean that you can implement the X Window system,
andRelease2contains standardX clients runn ingnative on your NT
system. You need to start the X server, and you can use various local
X clients or perhaps more interestingly access a remote machine. A
notable omission in the Beta is the x t e r m p rog ramand I am assured
that it wi l l be present in the final release.

The X server runs on bothWindows NT andalsoWindows 95, soI
am guessing that it’s astandardWinsock basedproduct.Actually, the
server is not bundledwi th OpenNT, you have to buy it separately. X
can grab the whole screen or r u n in ‘multiple window mode’ giving
you amix of Windows andX applications on the same screen. I think
that this feature makesOpenNT an interest ingproposition i f you are
work ing in a mixed NT /Un i x environment and only want one
machine on your desktop.

TheX development environment comes with the standardtools for
compil ing X programs aimed at both the default Athena widget set
and the Moti f widgets. I’ve hadno time to play wi th these.

Compat ib i l i ty
A large issue when tak ing Posix based programs and runn ing them
onNT is the basic compatibil ity or incompatibil itybetweenthePosix
and NT. First, we have the issue of the character sequence used to
mean ‘end-of-line’ in files. As you undoubtedly know, MS-DOS and
Windows terminate lines in files with acarriage return,linefeedpair;
while Posix follows the Unix tradit ion of using a single end-of-line
character, line feed. It turns out that the Microsoft compiler isn’t too
fussy about dealing wi th files that terminate lines with a single l ine
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feed, I ’ve copied files f rom my Unix system and
they compile with no problem.

However,the presence of the additional char‑
acter can cause problems wi th Posix programs.
I believethat it’s ahardproblemto solve. In some
circumstances, you’d like the character pa i r to be

treated asa singleton. Forexample, the k s h program
is deeply unhappy aboutexecutingscripts that havebeencreatedwith
an editor that terminates lines using the MS-DOS convention. The
parsingroutines in the programwere not designed to work in this sit‑
uation. An equivalent c s h script r uns OK, so the parsing in the pro‑
gram has been fixed to work. There are circumstances where you
would want the two characters to appear correctly, perhaps when
passing data through the g r e p command.

Second, we have the issue of file names. File names on Windows
are case independent while file nameson Posix are not.Actually, the
semantics of case independent fi le names are maintained by the
Win32 subsystemand the underlyingoperatingsystemactuallysup‑
ports case dependency.Windows wi l l namefiles usingthe case of the
letters supplied by the user who created the file, and sothe file names
present on an NT file systemva ry greatly in case.

You need to know the case of a filename when you type a Posix
commandandthis proves to bean annoyance rather thana deep prob‑
lem.If the file name is an argument to a Posixprogram,andPosix has
created the file, you wi l l have controlled the case of i ts letters. If the
file has been created by Windows, then you cannot guarantee what
the case of the file w i l l be.

You canexecuteMS-DOScommands from the OpenNT shell (a fea‑
ture of the second release) and, of course, commands are file names.
You often have to guess whether the NT system has installed say its
ownp ingcommand, p i n g . e x e , with a lower or upper case name.A l l
thesecommandsare lowercaseonmy system. Youdohave to type the
ful l name of the command, including the extension. The tr ick is to
alias MS-DOS commands in the shell, a l lowing y o u to type p i n g
rather than p i n g . e x e .

Of course, there is also the issue of the character used to separate
elements in a file pathname.OpenNT uses the Posix standard ‘slash’
character while NT uses the ‘backslash’ character. I guess youcan tell
people’s computingheritageby asking themwhat they call the / char‑
acter. If they say ‘forward slash’, then they are an MS-DOS and Win‑
dowsuser.MS-DOShastraditionally supportedbothforms, at one time
you could force the system to change its file name separator. Several
MS-DOSapplications object to the useof slash in file names now.

OpenNT gets aroundthe problemof drivenamesand the colons that
follow them in MS-DOSby mapping them intoa file address that looks
likea machinepathname:s o c : \ u s e r s \ p c \ t e m po n Windowsbecomes
/ / C / a s e r s / p c e / t e m p o n OpenNT. Thisworks O K for OpenNT applica‑
tions but can confuseMS-DOS or Windows applications where the //
is followed by amachinename.Actually, at the moment,OpenNT can‑
not deal wi th remote NetBIOS shares unless the remote share is
mapped to a local drive name. Incidentally, there are a couple of pro‑
grams that canbeused to change fromonefilename format to another
and these can help to interface OpenNT andWin32 commands.

Moresubtle is the effect of file permissions.WindowsNT supports
theMS-DOSfile attributes butalso usesaccess control lists to supply
the ‘real’ permissiononfiles.OpenNT pullsacross theMS-DOSattrib‑
utes, soits 1scommandlooksright.However,the systemsuffers from
the lack of the execute bit . MS-DOS and NT use the file extension to
indicate the type of the file, whereas Unix and Posix usea b i t in the
file modeto indicatethat a file canbeexecuted. OpenNT fakes the exe‑
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cute bit , making all files executable, which solves the problemwith‑
out hav ing to make the assumption that 1s . e x e is an executable file
because the extension is . exe . Iwish that NT haddone this correctly,
it would have beenbetter to have the file type asanattribute ofa file,
independent of i ts name.

Finally, there is the issue of the standard geography of the Unix
fi le system. Many Un i x scr ipts expect to be able to write to
/dev /nu l l t o throw away anyjunk output; they expect t o beable to
open / d e v / t t y to write to the user’s current terminal. OpenNT sup‑
ports these names as special ones. Also many scripts wi l l start with
the magic character sequence # ! , expecting the system to start the
correct interpreter, for example #! / b i n / s h .

OpenNT deals wi th the magic character pa i r andwi l lmassagethe
interpreter str ing so that it starts automatically w i th the necessary
prefix to select the correct interpreter relative to the start of the stor‑
age area for OpenNT (usually c: \\OpenNt). This means that you can
easily execute script files that start wi th an embedded interpreter.

An assessment
Most of the code is well tried and tested because it is derived from the
BSD4.4 Literelease.The code that OpenNT startedfromhasbeenused
for some considerable time and is stable. Some of the more complex
Posix programsmay not work in the way that you expect them to. I’ve
found that it is easy to allow carriage returns to slip intofiles andthis
can break things. If in doubt, fil ter the data through the tr program:
tr -d ' \ 0 1 5 ' wil l delete the unwantednewlinecharacter.

The Bourne andKornshells are a problemformostof the systems
usingUnix source that didnot derive fromAT&T.The freely available
implementations of the shells are OK but not brilliant. They tend to
have problems with some of the odd implementation details of the
or ig ina l Bourne shell. F o r example, they implement some of the
strange side-effects of shell quote characters differently. The version
of k s h that is usedon OpenNT is notperfect,but it ’sadequate.Again,
I must declare an interest, I hacked on this code quite a b i t back in
1992. I now useGNU’s b a s h .

I think that OpenNT is actual ly a good product, and it w i l l
undoubtedly get better. In the last year,there’s been a huge jump in
the funct ional i ty that i t offers. OpenNT provides a realdevelopment
environment a l low ing you to po r t programs from Unix to NT rela‑
tively painlessly. Finally, the X environment makes it a very interest‑
i n g alternative for peoplewho are l i v i n g in a mixed NT and Unix
environment. |

Peter Collinson is afreelance consultant specialising in Unix. He can
bereachedelectronically aspc@hillside.co.uk, byphoneon 01227
761824 or on the Web at http://www.hillside.co.uk.
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Visual basic comes of age
or at least, reaches puberty

Visual Basic, Vers ion 5.0 graduates to the b i g leagues w i th i ts own version of callback.
Dave Jewell l ooks at the AddressOf funct ion.

ne of the most interesting, and judging from what I ’ve seen so far,
most overlooked features in Visual Basic 5.0 is the new A d d r e s s O f

function. Us ing this cal l , it’s possibleto pass the address of a Visual
Basic procedure or function to aWindows API routine which can then
‘callback’ in to the application code. As any seasoned Windows pro‑
grammer wil l tell you, this sort of scenario is very common in API‑
level programming. For example, i f you want to enumerate a l l the
fonts available onagiven device, you typically call the EnumFonts rou‑
tine. This expects to bepassed theaddress of acallback routinewhich
canbecalled once for eachencounteredfont, thus enabl ingyou to (for
example) progressively fi l l a list-box w i t h fon t names d u r i n g the
course of the enumeration.

Other routines such a s EnumCh i l dW i n d ow s ,
I n f o , and so on, a l l expect to be presented w i th a callback proce‑
dure address. As arule, if an API routinename beginswi th ‘Enum’,
chances are that you ’ l l need to provide an enumeration callback
routine. Pr ior to Visual Basic 5.0, this was a major problem; tradi‑
t ional programming languages such asC/C++ and Borland Pascal
requ i re you to use a special keyword when dec lar ing an exported
routine. This causes the compiler to generate special prologue/epi‑
logue code around the body of the funct ion which allows i t to be
safely called from Windows itself. Unfortunately, Visual Basic has
no such faci l i ty.

Howthen, can the Add ressO f function bemade to work?When you
call A d d r e s sO f , you pass the name o f a Visual Basic procedure o r
function, andyou get back a 32-bit long integer rather than a callback
address.Of course, those of us ‘ inthe know’ understandthat this long
integer value really is aprocedure address, but it can’t be treated as
such w i t h i n Visual Basic because the concept of pointers and
addresses is qui te foreign to the Visual Basic ‘mindset’.

It should gowithout saying that the address returnedbyAdd r e s ‑
sOf is not the same as the callback procedure’s address in memory.
Instead, Visual Basic creates a machine code ‘thunk’ (always an
imprecise t e rm - we may aswell ‘overload’ it w i th in the context of
this article, and give it yet another meaning!) and it’s the address of
this thunk which is returnedby the Addresso f function. Within the
thunk, the run-timeenvironment of Visual Basic is establishedanda
call ismade to the routinewhose address was original ly passedasthe
argument to AddressoOf. Establ ishing the run-timeenvironment w i l l
often include swi tch ing to the p-code interpreter i f native code gen‑
eration isn’t be ingused.

Although I haven’tconfirmed this myself, I suspect that aseparate
thunk is usedfor eachdifferent procedureaddress passedto A d d r e s ‑
sOf . This is necessary because if a single, generic thunk were usedas
acommoncallback point, there wouldbeinsufficient informationfor
theVisual Basic run-time to establishacontext eachtime it was called
fromWindows itself.

E n umCa l e n d a r ‑
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Get t ing classy
In addition to the ‘Enum’ family of functions mentionedabove, there
are many other reasons for creat ing callback routines. When a new
window class is registeredat the API level,you pass the address of the
class’s window procedure to the AP I as one of the fields of the associ‑
ated data structure. In other words, you can’t create custom window
types directly inside Visual Basic without callback routines. Simi‑
lar ly, you also need callback routines to subclass exis t ing windows
us ing Ge tW i n d ow L o n g and s

Finally, subclassing the mainformof your application enables your
program to respond to more Windows messages than the predefined
event types that arebuilt intoVisualBasic.For example, if you usethe
S h e l 1_Not i f y I c o n routinet o place a custom icon onto the ‘tray’ pa r t
of the Windows 95Taskbar, you’ l l need some wa y of receiving notifi‑
cationmessages sent from the taskbar. By subclassing your mainform,
you can intercept and respondto any arb i t ra ry message number.

Str ic t ly speaking, it’snotnecessary to resor t to window subclassing
in this particular instance. I’veseen samplecodewhich usesa windowed
Visual Basic control to act as a ‘proxy’. By passing the window handle
of the proxy control in the initialisationcallto sh f y I c o n , any
subsequent shellnotificationmessages arepasseddirectly to the proxy.
By usingstandardmessages suchaswh ,you canthen set
up a standardMouseDown handler whichwi l l ‘catch’ t r a y notifications.
This isn’t a generally applicable technique since it can’t be applied to
arb i t rary message numbers.

n d owLon g .
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An idea so big it will
Change data

dbComplete”
Database Components
dbComplete is a collection of powerful ActiveX controls designed to enable
developers to build robust database applications without writing code.
dbComplete’s Outline Data Grid can present data from multiple queries and
heterogeeous database systems in a familiar Explorer-like, outline format. The
Outline Data Grid expands and collapses revealing the rows from each query as
defined for each grid level. ActiveX controls can beplaced in the grid to display
and edit data. The Outline Data Grid uses ODBC data sources directly and does not
require an external data source control to function.
dbComplete’s Intelligent Data Source Control is an ODBC-based data source
control that can manipulate complex master-detail data. When multiple contols
are linked, master-detail data can be automatically syncronized across any third‑
party data aware grid or cotrol.
dbComplete’s Data Bound Control Library contains six data-aware ActiveX components
that can beplaced in the Outline Data Grid or bebound to the Intelligent Data Source Control to
edit and display data. Included are the combo control, picture combo control, masked edit dbComplete’s Outline Data Grid
Control, option group control, and check box control. displays data in a familiar, Explorer-like format.

Formula One™ Excel-compatible spreadsheet component.
Formula One delivers unmatched spreadsheet functionality in a tightly built, powerful
component object and with features such as international language support, HTML formatting,
and print preview. Formula One is the perfect alternative to using Excel in spreadsheet
based applications.
Formula One can read and write Excel workbooks and requires fewer resources than a desktop
application. Formula One can be distributed royalty free.

First Impression...
i Multidimensional charting a n dgraphing component.

For sheer charting power, nothing comes close to First Impression. With more than 35 chart
types you can chart any data, from the simple to the most complex. And with First
Impression’s formatting options, every chart is unique and completely customisable.

Impression First Impression’s Chart Wizard takes you step by step from raw data to finished chart.
First|“ e s e The user interface is accessible at design time and run time. Plus, at run time, a developer

~ can make parts or all of the interface inaccessible to users.

<‐ pm GeoPaint...
| M a p charting a n d data presentation component.
f F Developers can add thematic shading to their applications with this spatial data component.
| 5+} Data binding and UDT support make this GIS control a great fit for anyone working with
| \ databases or spreadsheets. Anobject-based API supports multiple layers and map features for

each layer of the map.
GeoPoit_b a  e l
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B y now,you shouldb egettingthe idea that A d d r e s s o f canmakefar
more of the raw Windows API available to the Visual Basic program ‑
merand ‐ in sodoing ‐ it enables you to write more sophisticated appli‑
cations. But there is a downside to all this, and it’s as well to be aware
of it before lookingat some practicalexamples of AddressOf usage.

Caveat subclasser!
Visual Basic was designed to make Windows programming as easy aS
possible. Despite the undoubted sophistication of the Visual Basic 5.0
IDE, the high-level goodies available to VB programmers, and the con‑
t inuing development of the language itself, the fact remainsthat BASIC
stillstands for Beginner’sAll-purpose Symbolic InstructionCode, wi th
the emphasis on beginner! The Visual Basic development system goes
to great lengths to insulate the programmer from the relatively hostile
world of the Windows API. When youcreate a window (form) in Visual
Basic, the VisualBasic run-time creates the form onbehalfof your pro‑

‘ p r o j e c t - s p e c i fi c A P I messages
Publ ic Const wm_NCHitTest = &H84

' Constants f o r wm_NCHitTest message
Publ ic C o n s t h t C l i e n t = 1
Publ ic Const h t C a p t i o n = 2

* I n d e x c o n s t a n t s f o r Get/SetWindowLong
P u b l i c C o n s t Gwl_WndProc = -4

‘ O r i g i n a l window procedure
Publ ic OldwndProc As L o n g

Declare Funct ion GetWindowLong L i b *user32" A l i a s "GetWindowLongA" _
(ByVa l h i n d As L o n g , ByVa l n Index As Long) As Long

Dec la re F u n c t i o n SetWindowLong L i b “user32" A l i as "SetWindowLongA" _
(ByVa l h i n d As L o n g , ByVa l n Index As L o n g , _
ByVa l dwNewLong As L o n g ) As Long

Declare Function CallwWindowProc L i b "user32" A l i a s "CallWindowProca" _
(ByVa l lpPrevi indFunc As L o n g , ByVa l hwnd As L o n g , _
ByVa l Msg As L o n g , ByVal wParam As L o n g , ByVal lParam As L o n g ) _

A s  L o n g

Publ ic Funct ion FormWindowProc(ByVal hWnd As L o n g , _
ByVal Message As L o n g , ByVa l wParam As L o n g , _
ByVa l lParam As Long) As L o n g

Dim hitCode As I n t e g e r

If Message = wm_NCHitTest Then
hitCode = Ca l lW indowProc (O ldWndProc , hWnd, Message, _

wParam, 1 P a r a m )
I f hi tCode = h t C l i e n t Then hi tCode = htCapt ion
FormWindowProc = hitCode

Else
FormWindowProc = CallwWindowProc(OldWndProc, hWnd, _

Message, wParam, 1Param)
E n d  I f

End Funct ion

-FORM CODE:

O p t i o n E x p l i c i t

P r i va te Sub Commandi_Click()
Unload Formi

End Sub

P r i v a t e Sub Form_Load( )
‘ Subclass t h e fo rm s o t h a t w e receive W MNCHITTEST n o t i fi c a t i o n s
OldwndProc = GetWindowLong (hwnd, Gwl_WndProc)
SetWindowLong hWnd, Gwl_wndProc, AddressOf FormWindowProc

End Sub

Pr iva te Sub Form_Unload(Cancel As I n t e g e r )
* Unhook t h e s u b c l a s s i n g mechanism from t h i s form
SetWindowLong hwnd, Gwi_WndProc, OldWndProc

End Sub

L is t ing 1- H o w to get in on the act as far as the WM_NCHITTEST
Windows message is concerned.

EXE j u l y 1 9 9 7

gram. Whenever extra m e m o r y is required by
your program, it’ssilently createdby the run-time
code. System resources such asbitmaps,drawing
tools, and soforth are likewise managedin the
same way.

What has all this got t o d o with the A d d r e s ‑
s O f routine? The problem is that as soon as you
h i t the B r e a k or End buttonon the Visual Basic toolbar, your applica‑
t i on w i l l stop dead. Because the development system has assumed
responsibility for creating a program’s windows, memory and other
resources, the development system is responsible for destroying those
resourceswhen a programterminates. Youcanverify this for yourself
by creating a new, do-nothing project and adding the fol lowing two
event handlers to the project code.
P r i v a t e Sub F o r m _ Te r m i n a t e ( )

B e e p
E n d  S u b
P r i v a t e Sub F o r m _ U n l o a d ( C a n c e l A s I n t e g e r

B e e p
E n d  S u b

If you close downthe runningprogramby clickingthe form’s Close
box or selecting Close from the system menu, you’ l l hear two beeps
(they really soundmore likeclicks on today’s fast hardware)but if you
stop the application by hi t t ing the Break or End buttons, you won’t
hear a thing. A Visual Basic program never gets a chance to t idy up
after itself, if i t ’s haltedwhile runn ingunder the IDE. Obviously, this
doesn’t apply to an application that’s been compiled into an EXE file
and is r u n n i n gstand-alone.

Now let’s think about the situation for an application that’s sub‑
classed its f o r m window. Via the thunk ing mechanism described
above, such a program wi l l have replaced the form’s original window
procedure with code that ‘points’ to a new, replacement window pro‑
cedure buried insidethe p-codeprogram.Do you see the problemhere?
The IDEcanonly deallocate those systemresources which it has itself
allocatedon behalfof theapplication. It doesn’t knowthat the program
has subclasseda window and it therefore stops thep r o g r a m stone dead
as soon as the End button is clicked. It then tries to destroy the win‑
dowwhich it created onbehalfof the application,and this is where the
fun starts. As soon as it sends a WM_CLOSE or WM_DESTROY message(o r
any message, actually!) to the form window, the IDEends up t ry ing to

4 Visual Baste Books On

Yoel iptnunfonsrasrese he8000 s e c i n t e T u n c t i o n SetDe L i b u s e r s i e ( B y v e l h i n d A a Leng! A s L o n g
D e c l a r e f u n c t i o n Relesssde Lab" " s e r i " ( a y v a l t i n a Ae L o n g , =

v i a l abe ke Long) he L o n g

F u n c t i o n EnuwFoneFanProe (ipNLY Ae LOOFOWT, ipNTH Ae NEWTEXTEETRIC, _
Dim TaceName As S t E i n g

t i v e
n C , vow iserieg, M E N towmroneranrroc, 1

noe

Figure1-V i s u a l Basic BooksOnline contains one or two examples
o f how to use AddressOf , bu t i t has very l i t t le to say about the
debugging limitations discussed here.
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executea chunk of p-code in the context of a non-runningapplication,
and ends up disappearing up i t ’s o w n backside... A GPF is the
inevitable ‐ and rapid ‐ conclusion to this scenario.

The upshot is that you can’t debug a subclassing application from
inside the IDE. And when you shut down such a program, take care
to do it from the application rather than from the IDE. I imagine that
it would bepossible to perform debuggingby bui ldingan EXE version
of the program wi th symbo l ic debug in fo rmat ion , and
then debugging this f rom inside the new Visual C++ 5.0
debugger. However, I haven't investigated this particular
avenue.

Could Microsoft have avoided this par t icu lar pi t fa l l?
Well, possibly, but no t without some difficulty. When the
AddressOf routine is called to get the address o f a callback
thunk, the system obviously doesn’t know in advance what window is
going to be subclassed. It mightbepossible for Microsoft to internally
trap calls to the s e t o w L o n g API routine,check to see if awindow
is being subclassed us ingthe address of a callback thunk and ‐ if so ‑
stash the old window procedure address in an internal list. The orig‑
inalwindow procedurecould thenbe transparently restoredwhenever
the program was halted for debugging purposes. Oh well, perhaps in
Visual Basic 6.0...

tel

o p t i o n E x p l i c i t

' Mouse-related A P I messages
Pub l i c C o n s t wmMouseMove = &H200
Pub l i c C o n s t wm_LButtonDown = &H201
Pub l i c Const wm_LButtonUp = &H202
Pub l i c C o n s t wm_LButtonDblClk = &H203
Pub l i c Const wm_RButtonDown = &H204
Pub l i c Const wm_RButtonUp = &H205
Pub l i c Const wm_RButtonDbl1Clk = &H206
Pub l i c C o n s t wm_MButtonDown = &H207
Pub l i c C o n s t wm_MBut tonUp = &H208
Pub l i c Const wm_MButtonDblClk = &H209

‘ Message c o n s t a n t s f o r c a l l t o S h e l l _ N o t i f y I c o n
Public C o n s t Nim_Add = &HO
Pub l i c C o n s t Nim M o d i f y = &H1
P u b l i c C o n s t NimDelete = &H2

' F l a g c o n s t a n t s f o r u F l a g s fi e l d o f No t i f y I conData
Pub l i c C o n s t N i f_Message = &Hl
Pub l i c Const N i f _ I c o n &H2
Pub l i c Const N i f _ T i p = &H4

' I n d e x c o n s t a n t s f o r Get /SetWindowLong
P u b l i c C o n s t Gwl_wndProc = -4
Pub l i c C o n s t Gwl_HInstance
Pub l i c Const Gwl_HWwndParent
Public C o n s t Gwl_Id = -12
Pub l i c C o n s t G w l _ s t y l e = -16
Public Cons t Gwl_ExSty le = -20
Public Const Gwl_UserData = -21

Pub l i c C o n s t Tr a y C a l l b a c k = 32768 * I D f o r o u r ca l lback message

Ty p e N o t i f y I c o n D a t a
ebSize As L o n g
hwnd As L o n g
u I D A s L o n g
u F l a g s A s Long
uCal lbackMessage As L o n g
h I c o n A s L o n g
s z T i p A s S t r i n g * 6 4

End Ty p e

Pub l i c OldwndProc As L o n g * o r i g i n a l window procedure

D e c l a r e Funct ion S h e l l _ N o t i f y t c o n L i b " s h e l 1 3 2 . d l l " _
A l i a s " S h e l l _ N o t i f y I c o n A ' ( B y Va l dwMessage A s Long , _
lpDa ta A s N o t i f y I c o n D a t a ) A s L o n g

D e c l a r e F u n c t i o n GetWindowLong L i b "user32" A l i a s "GetWindowLongA" _
(ByVa l h i n d As L o n g , ByVa l n Index As L o n g ) As Long

Declare Funct ion SetWindowLong L i b "user32” A l i a s "SetWindowLongA" _
(ByVal hWnd As L o n g , ByVal nIndex As L o n g , _
ByVa l dwNewLong As Long) As L o n g

L is t ing 2- Adding an icon to the tray area of t h e Windows taskbar.

E X E j u l y 1 9 9 7

Captionless drags
The first exampleillustrates how to get in on theact as far as the
WM_NCHITTEST Windows message is concerned. This message, as you
m a y be aware, is sent to awindow as the mouse moves across i t .
Although most windows havea captionbararea at the top of the win‑
dow, resizeable borders along each side, and soforth, there’s nothing
to prevent you from creatinga custom window which breaks all these

conventions. With some cunning use of the WM_NCHITTEST

message, it would even be possible to create windows which
give the illusion of being non-rectangular, even though they
actual ly do correspondto rectangular regions at the nuts and
bolts level.

BecauseWindows doesn’t know howa part icular window is
organised, it has to send the wM_NCHT message to ‘dis‑

cover’ howdifferent partsof the window shouldbetreated. For instance,
as you move the mouse over the upper lef t corner of a window,
WM_NCHITTEST is sent to the window. Most window procedure ignore
this message which means that DefWindowProc gets called to process
the message. InsideDefwindowProc, the mousepositionis examined in
conjunction with the window style bits and the code determines that
it’s appropriate to returna ‘hit code’ of HTTOPLEFT. This is returned to
the original routine which issued the wa_NCHITTEST code which then

D e c l a r e F u n c t i o n Cal lWindowProc L i b ‘user32" A l i a s *CallWindowProcA" _
(ByVal lpPrevWndFunc As L o n g , ByVal hWnd As L o n g , _
ByVa l Msg As L o n g , ByVa l wParam As L o n g , _
ByVa l lParam As L o n g ) As L o n g

P u b l i c Funct ion FormWindowProc(ByVal hWnd As L o n g , _
B y Va l M e s s a g e A s L o n g , B y Va l wParam A s L o n g , _
ByVa l lParam As L o n g ) As L o n g

S t a t i c TrayLock As Boolean ‘ Exclusion l o c k

I f (Message = Tr a y C a l l b a c k ) And ( T r a y L o c k = F a l s e ) Then
Tr a y L o c k = T r u e
If lParam = wm_LButtonDown Then

MsgBox " Yo u C l i cked t h e l e f t mouse b u t t o n on t h e T r a y i c o n ! "
E n d  I f
T r a y L o c k = False

E n d  I f
FormWindowProc = C a l l w i n d o w P r o c ( O l d w n d P r o c , hWnd, M e s s a g e , _

w P a r a m , 1 P a r a m )
End Funct ion

O p t i o n E x p l i c i t

C o n s t T r a y I c o n I D = 9999 ‘ I D o f o u r T r a y I c o n

‘ p r o c t o i n i t i a l i z e common fi e l d s o f the N o t i f y I c o n D a t a s t r u c t u r e
P r i v a t e Sub I n i t N I D ( n i d As No t i f y I conDa ta , ByVa l T i p S t r i n g As S t r i n g )

n id . cbS ize = L e n ( n i d )
nid.hWind = Form1.hwnd
n i d . u I D = T r a y I c o n I D
n i d . u F l a g s = N i f _Message + N i f _ I c o n + N i f _ T i p
n i d . u C a l l b a c k M e s s a g e = Tr a y C a l l b a c k
n i d . h I c o n = F o r m l . I c o n . H a n d l e

. n i d . s z T i p = T i p S t r i n g + Chr ( 0 )
End Sub

P r i v a t e Sub Form_Load( )
Dim n i d A s N o t i f y I c o n D a t a

‘ I n i t i a l i z e the n i d
* Add i con to the T r a y

I n i t N I D n i d , ‘My F i r s t T r a y I c o n "
S h e l l _ N o t i f y I c o n Nim_add, n i d

‘ Now subc lass the f o r m s o t h a t w e r e c e i v e T r a y n o t i fi c a t i o n s
OldwWndProc = GetWindowLong(hwnd, Gwl_WndProc)
SetWindowLong hWnd, Gwl_WndProc, AddressOf FormWindowProc

End Sub

Pr i va te Sub Form_Unload(Cancel As I n t e g e r )
Dim n i d As Not i f y I conData

In i tN ID n i d , * " * I n i t i a l i z e t h e n i d
S h e l l _ N o t i f y I c o n Nim_Delete, n i d * Remove i con f r o m t h e T r a y

‘ Unhook t h e s u b c l a s s i n g mechanism f rom t h i s f o r m
SetWindowLong hwnd, Gwl_wWndProc, OldwndProc

End Sub
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displays a familiar ‘north-west’ sizingcursor.
This mightallsounda bitcumbersomebut it’s
actually a very clever design - the important
point beingthat the application’swindow pro‑
cedure is free to change the default behaviour
to create custom effects.

The same arguments apply to the caption
bar. With the mouseover the caption bar,a hi t
code of HTCAPTION is norma l l y returned
f rom a cal l t o D e f W i n d o w P r o c .
Windows understands that if a
c l ick-drag action takes place
while over a caption area, then it
should respond by m o v i n g the
window position. But it’sa simple
matter to get Windows to treat
other partsof the window area as
if they were caption areas too. That’s what
the program in L is t ing 1 does. There are two
p a r t s to the code - a .BAS module, and the
conventional form code. The form code sub‑
classes the form window using the A d d r e s ‑
s o f function together wi th G e t w i n d o w L o n g

and S e t W i n d o w L o n g t o save the existingwin‑
dow procedureaddressand set up a newwin‑
dow procedure. Once this is done, a l l
Windows messages get passed through the
F o r m W i n d o w P r o c code. Here, the rout ine
checks for the WM_NCHITTEST message and
then calls the old window procedure (which
resolves into a call to De fWindowProc) to get
the hit code. If the h i t code is HTC T, then
it’s changed to HTCAPTION before returning
the code value to the caller.

I t ’s impor tan t to ca l l the old rout ine
because we can’t simply re turn HTCAPTION

for every WM_NCHITTEST message that’s
received. Do ing that would render the other
partsof the window (suchasclose box,zoom
box and resizable border) inaccessible.

The second example, (List ing2) uses our
old friend, the t r a y icon. As previously men‑
tioned, it is possible to get the sameeffect by
u s i n g a windowed control as a message‑
receiving proxy without the use of window
subclassing, but it’s the latter approach that
I wanted to illustrate here. From the
Form_Load rout ine, the 1 routine is
called to init ial ise the various fields of the

structure, and then the
S h e l l I c o n routine is calledto actu‑
al ly add the icon to the tray area of the Win‑
dows taskbar. Once this is done, the main
fo rm window is subclassed as before.

The I n i t NID routine specifies a value of
32768 for use asour tray callback notification
message.This is the message number that we
have to watch out for in our new custom win‑
dow procedure. If this messagenumber is
detected, then the code looks to see if the left‑
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handmousebuttonwas pressedand - if so- it
puts up a l i t t le message box to acknowledge
that the mouse click got through. There are a
coupleof litt le wrinkles here. Firstly, you' l l
notice that the wM_LBUTTONDOWN message is

‘piggy-backed’ onto the tray notification mes‑
sage by usingthe 1P a r a mfield. There aremore
details on this in the SDK documentation, but
it should be obvious that since the message
number corresponds to the application‑

defined notificat ion message, the
actual API-level message number ‘as
seen from the icon’ has to go some‑
where else. For s imi lar reasons,
there’s no room in the notification
message to store the mouse co-ordi‑
nates.This meansthat if you want to

respond to a right-hand mouse click by dis‑
playing a popup menu alongside y o u r t ray
icon (a typical scenar io ) then you've got to
look elsewhere to get the mouse co-ordinates.
This can easily be done by makinga call to
G e t C u r s o r P o s o r G e t M e s s a g e P o s . The latter
is preferable since, if the cursor is moving
rapidly, G e t M e s s a g e P o s wil l stil l reflect the
locationof the mouseat the time the iconwas
clicked. (Eventhough notallmessages include
mouseposition information, Windowsalways
stores the mouse position internal ly at the
time a message is posted,so that the mouseco‑
ordinates can always be retrieved through a
call to GetMessagePos.)

It’salso important to bear in mindthat the
Visual Basic application is completely asyn‑
chronous with respect to the Explorer code
which is responsible for looking after tray
icons, and posting messages to the appropri‑
ate application. Because messages areposted
rather thansent, you can easily end upwitha
situation where the application window pro‑
cedure is invoked to respond toa tray notifi‑
cationwhile anearlier notification message is
still beingprocessed. In the present case, this
could result in multiple message boxes being
displayed, butwhereyou've got nonre-entrant
code in a real-world application, the conse‑
quences couldbemuchmoredire!That’s what
the static TrayLock variable is for: it ensures
that only onemessagebox at a time wil l be dis‑
played. If a notification is received while a
pr iormessagebox is beingdisplayed, the later
message will bepolitely ignored. =

DaveJewell is afreelanceconsultant,
programmer and technical author
specialising in low-levelsystems
programming, development systems and
compiler design. He is the author of ‘Instant
Delphi’publishedby Wrox Press. You can
contact Daveas djewell@cix.co.uk.
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MPE Proforth for Windows is a 32-bit Forth Environment
designed to make programming for Microsoft Windows that
bit quicker and trouble free. Using our visual tool-kit to
g e n e r a t e code, and taking advantage of Forth’s interactive
and extensible n a t u r e , you c a n quickly build applications
and test them ‘as you go’. With easy access to the power of
the 32-bit Windows API u s i n g direct call or high-level Forth
words, you will be more than surprised at the speed in
which your applications a r e up and r u n n i n g .
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Reference books
f a book is a dict ionary you w i l l need to
browse it checking items that you already

know about. If a definit ion does not agree
with y o u r understanding t r y to determine
which is correct. If the book is intendedasa
more general reference make sure that it
has an index. I am qui te serious, several
years ago I came across a pocket reference

to C that did no t have one. That made it close to useless. I th ink that
checking reference books with reliable source is very important.

The cheapest way of gett ingyour hands on the 1989ISO C standard
(carefulbecause that was modified in 1994by amendment 1)is by buy‑
i n g The Annotated ANSI C Standard (Herbert Schildt, 0-078-81952-0).
You would be advised however, to ignore the right-hand pages ( the
annotations) as they are often wrong.

Where work is ongoingyou needto check the publicationdate. Not
only have there been many changes to C++ over the last seven years
there have also been many new insights and idioms that modify the
way that a competent C++ programmer works.

Reading books
The best readingbooks havelong lifetimes. Books likePlauger’s,Pro‑
g ramming with Purpose 1 (0-137-21374-3), 2 (0-133-28105-1) and 3 (0-133‑
28113-2), Bentley’s Programming Pearls (0-201-10331-1) and More
ProgrammingPearls (0-201-11889-0) etc, should be read by every seri‑
ous programmer. Be careful to understand that books such as Steve
Maguire’s Writ ing Solid Code (1-556-15551-4) m a y improve y o u r cur‑
rent understanding but they may also block further progress. Read
reviews but bewary of the glowing ones.

Books that you buy jus t to read should bewritten in a comfortable
style: Bjarne Stroustrup’s The Design and Evolution of C++ (0-201‑
54330-3), Andrew Koenigand Barbara Moo’s, Ruminationson C++ (0‑
201-42339-1) and Peter van der Linden’s Expert C P r o g r a m m i n g
(0-131-77429-8) are good examples. They are a l l excellent examples of
technical books that are ajoy to read. Do no t bemisled into bel iev ing
that technical books need to bedifficult to read andunderstand. If the
authors know their subject the exact contrary should be the case.

B o o k s for study
The hardest books to pick out are books for study. You need them if you
are to develop your skill set and you needto trust your reading to learn
something new. If you are already an expert you w i l l often be able to
recognise good books and be able to avoid damage done by technical
errors in books. The novice has an almost impossible task. I get tired of
the number of times I hear that novices (to learn C by reading) read
Kernighan & Ritchie’s The C programming Language (0-131-10370-9). It
is a technically accurate book that makes so many assumptions about
the natureof the readerthat it is uselessto the genuine novice. It is excel‑
lent for experiencedUnix users who want to learnC ‐ but that is all.

About the only guideline for novices is to be w a r y of books that
claim to make it easy. Instant gratification is fine but programming
takes a great deal of study coupled wi th lots of practice. For some rea‑
son, even competent authors become unhinged when they write books
for novices. Conor Sexton has writ ten a number of very good books
buthis recent CProgrammingMadeSimple (0-750-63244-5) is seriously
flawed. Statements that are simply untrue worry me. For example he
states that too much input is truncated by g e t s ( ) . In fact, as y o u
know, too much input overwrites m e m o r y fo l lowing the provided
buffer. How does a novice realise how dangerous a book may be? The
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Which hook?
Last time Francis Glassborow tackled the

problem of select ing potent ia l book

purchases from exterior evidence; th is t ime

he looks between the covers to help y o u

decide which books to exchange y o u r

hard-earned cash for.

expert can already select books for quality and the novice stands no
hope of do ing so. That leaves the major i t y between these extremes.

The first th ing I do whenI p ick up a new book on C, C++ or Java
is to look at the code. I look at the comments. Are they useful? How
muchcomment is there? Usually it’s too muchand irrelevant, getting
between me andmy understanding. I prefer to see a few succinct com‑
ments. For example I expect to see acomment in any class that lacks
constructors, destructor and copy assignment, enough at least to
assure me that they were not omitted by accident.

Next I look at the complexi ty of the code. If function definitions
extend to more than a dozen linesI getcurious. If the code is littered
with nested structures such as loops, if-else etc, Iworry. Good code
minimises such things. I watch out for b r e a k .

look to see if the author declares v o i d m a i n ( ) .

If the book claims to be using OOcode I check if any data is p r o ‑

t e c t e d ( o r even worse, pub1ic) . If the author uses inheritance I check
if there is an appropriate relationship between the derived class and
its base o r bases. I look t o see how the author uses f r i e n d . I f global
operators are provided by us ing forwarding functions (wrappers)to
class provided functionality, the author’s credit increases.

Hav ing looked at the code I then look at some of the text. The text
and the code should be mutual ly supportive. Each should contribute
something that the other cannot. The text should helpme understand.
I do not mind if I have to read the code and the text several times in
order to understand i t . That is what study is about. It does worry me
though, when the text does not help me to understand why the code
has been wr i t ten that way.

To beworth the investmentof time, a study book must include good,
technically correct content. Any code shouldbeof h igh quality. Just as
good wr i t ing is based on simple sentences, good code is based on sim‑
ple functions. The value of the time it takes to study a book suchasJ i r i
Soukup’s Taming C++ (0-201-52826-6) or Jeff Alger’s Secrets of the C++
Masters (0-12-049940-1 ‐ much better in content than the title may sug‑
gest)far outweighs the cost of the book.A good study book is worth al l
you pay, a bad one has stolen your mostprecious resource - your time.

o n t i n u e and g o t o . I

Choos ing books
Actually choosing books for your shelves is a skil l that can only be
refined through practice andexperience. Spenda b i t of time t ry ing to
choose aswell asyou can. Howeverskilled you areyou wi l lmake mis‑
takes. Donot waste time continuing to struggle with a badbook. If the
book is factually wrong take it back and politely require the supplier
to refund y o u r purchase price. A technical book that contains sub‑
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see

Last m o n t h ' s prob lem
Look at the fo l lowing class specification. What is wrong wi th it?

stantialerrors is unsuitablefor the purpose for which
y o u bought i t . Only when readers become sophisti‑
cated enough to demand value for their investments
of t ime and money w i l l publ ishers deliver consis‑
tently high quality products.

c l a s s  m y _ s t r i n g  {
p u b l i c :

m y _ s t r i n g ( ) l e n ( 0 )

! =  0 ) ;

m y _ s t r i n g ( c o n s t m y _ s t r i n g & s t r ) ;

{ s = new c h a r [ 1 ] ; a s s e r t ( s

m y _ s t r i n g ( c o n s t c h a r * p ) ;

~ m y _ s t r i n g ( ) {  d e l e t e  [ ]  s ;  }
v o i d a s s i g n ( c o n s t m y _ s t r i n g & s t r ) ;

v o i d p r i n t ( ) c o n s t { c o u t < < s < < e n d l ;
v o i d 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 ) ;

p r i v a t e :
c h a r *  s ;
i n t l e n ;

hi
Let me start with the default constructor. Why use an extremely

expensive allocation of dynamic memory? Even if the designer had
elected to provide readaccess to a nul l terminated ar ray of c h a r this
is sti l l poor design. Consider:

m y _ s t r i n g ( ) : l e n ( 0 ) , s ( 0 ) { }
And support it w i th a read access function:

c o n s t  c h a r  *  g e t _ s t r i n g  {
s t a t i c c h a r e m p t y = ' \ 0 ' ;
r e t u r n s ? s é ∅

}
This version of the default constructor avoids unnecessary usesof

n e w and so does not need to be concerned w i th i ts behaviour if the
memory allocation fails. The d e l e t e [ ] in the destructor (and any‑
where else it is used) wi l l work correctly - C++ guarantees that an
attempt to d e l e t e ( o r d e l e t e [ ] ) the n u l lpointer does nothing.

Muchmore seriously, the provided class interfacedoes not include
a n o p e r a t o r = ( c o n s t m y _ s t r i n g & ) copy assignment operator. A s
class instances contain a pointer to dynamic memory the accidental
use of assignment w i l l result in a serious r u ntime failure. Good oper‑
at ing systems such as Windows NT and m a n y flavours of Un ix w i l l
throw the programout for sucha memory violation. Poorer operating
systems may allow ourprogramto create havoc.I knowthat the author
has providedan assignfunction but this is of littleusebecause o p e r ‑

a t o r = () needs explicit declaration if the class designer is to over‑
rule the compiler’s (incorrectly)generated version.

Then there are a few lesser faults.Why has the p r i n t function
beenhardcodedto use c o u t andto generatea new line after eachout‑
put? This is very un l i ke ly to be what the user wants.

The amazing t h i n g is that this code is f rom the second edition of
I r a Pohl’s Object-Oriented Programming Using C++ (0-805-35382-8). I
w i l l leave you with hisandmy implementationsof m y _ s t r i n g : :con ‑
c a t . When you have finished laughing, ask yourself how sucha rep‑
utable publisher can publish such a flawed work?
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 ) {
c h a r t e m p [ a . l e n + b . l e n + 1 ] ;
l e n = a . l e n + b . l e n ;

s t r c e p y ( t e m p , a . s ) ;
s t r c a t ( t e m p , b . s ) ;

d e l e t e [ ] s ;

s = n e w c h a r [ l e n + 1 ] ;

a s s e r t ( s  ! =  0 ) ;

s t r c e p y ( s . t e m p )  ;

}
Compared with:
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 = new c h a r [ l e n + 1 ] ;
s t r c p y ( t e m p , a . s ) ;

s t r c a t ( t e m p , 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 ){

c o u t < < " 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"

< <  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

If you think I a mbeingtoo harsh,you should knowthat the author
is using the STL for the last pa r t of his book sohe should know that
new now throws an exception if out of memory. Note also that the
author’s implementationplaces potentially large strings on the stack,
muchmore l ikely to break the program.

Th is month's problem
What is wrong wi th this C code? How can C++ mitigate the problem?
# i n c l u d e < s t d i o . h >
i n t m a i n ( ) {

c h a r * s t r i c t = " O K ? " ;

c h a r s t r a n g e " A B C ' ;

i n t member = 0;
f o r ( m e m b e r = 0 ; s t r i c t [ m e m b e r ] ; m e m b e r + + ){

i f ( s t r i c t [member] ==
' y ' ;

s t r a n g e )

s t r i c t [ m e m b e r ]=

e l s e  s t r i c t [ m e m b e r ]  =

}

p u t s ( s t r i c t ) ;

Be careful. There are mul t ip le layers of problem. Some are
intendedto be obvious, others are rather more subtle.

ACCU conference 1997news
This is your last chance. A friendly event, the 18thand 19thof July, in
an ancient academic city w i th world class speakers at an incredibly
affordable cost (£69.95per day inclusiveof tax andrefreshments). For
book ing information: Parkway Research,WestwoodHouse,Elmhurst
Road, Goring-on-Thames, Berkshire, RG8 9BN, Tel no: 01491 875 386,
e-mail:parkway@rmplc.co.uk. a

ACCUSubscriptions: individual£15, student £7.50, corporate £80,
Overload & C++ SIG£30 (includingACCUmembership). Forfurther
informationand applicationforms write toFrancis Glassborow,
64SouthfieldRoad, Oxford, OX4 1PA, r i n g01865246490or email
francis@robinton.demon.co.uk
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Spreadsheet/Data E n t r y G r i d f o r Windows P rog r amm ing
Spread offers more features than any other control
on the market. Whether creating entry grids, toolbars,
spreadsheets, multiple or single select listboxes, or
reading and displaying large amounts of data, Spread
makes it easy to complete all your tasks. And using
the Spread Designer allows the most novice user to
complete their application ahead of schedule.

Spread Designer allows easy access
to its rich feature set

New Spread Designer
e Live Mode and Design Mode

Quick access to property pages

Display multiple worksheets

If you’re quickly finding the
limitations ofyour grid and
needamore robust grid/
spreadsheet control, see
firsthandwhy Spread provides
moreflexibility than any control
onthe market today.

The improvedSpread Designer

enhances productivity and @Supports2 billion rows by2 billion columns
ig a l e n t :noe @More flexibility atthe cell level th othore flexibility at the cell level than any otherrespenastyle spreadsheet/grid control
terface. Multiple eets @Customize each cell with any of the included
can now bedesigned at the 12cell types: Edit, Date, Time, Float, Integer,
same time. Static Text, Formatted Pic, Combobox, Check‑

box, Button, Picture or create your own with
the Owner Drawn celltype

The Calc Engine has been re
@Spread can be bound to the Access™ engine

completely redesignedfor faster through Visual Basic®’s data control, giving you
calculations. full read/write and virtual functionality

@Adding or deleting entire records is
Create and print reportswith accomplished with just one of the 33 includedActi }Spread’s print engine. ction Property options

@Automatically update any changes made to your
data. For greater control, Spread can inform you

Spread...The most powerful of what cells were edited, letting you determine
spreadsheet/data-entry grid what information is updated
available forWindows @The Virtual Data Manager lets you control how
rogramming. many records will bedisplayed at a time, greatly
P i enhancing the speed of your data access

oe @The new Spread Designer simplifies
Listprice - £225.00 plus VAT programming tasks by allowing easy access
Upgradeprice ‐ £99.00 plus VAT to its rich feature set at design time

To order call:
01344 873 434

mOINTEMPORARY
s o f t w a r e

Tel: 01344 873 434 Fax: 01344 872 228

Enhanced Calc Engine
@Use Spread’s enhanced Calc Engine to perform ®Relative cell addressing
mathematical functions quickly and efficiently F
using named expressions or relative addressing e Named expressions

e Dramatically increased speed

> CIRCLE NO. 363

@The powerful Print Engine enables entire
reports, specified cells or a selected range of
data to be sent to the printer

@Drag and Drop capabilities
@Other features include: three-key sorting,
changing of foreground and background colours,
locking of cells or entire columns and rows, clip‑
board support, different border styles, 64k of
data per cell, and much more.

E-Mail: cssales@contemporary.co.uk WWW: http://www.contemporary.co.uk
Sales Office, Contemporary Software Ltd, Kingswick House, Sunninghill, Be r k sh i r eSLS7BH



gt’
ROBORELP 4

ROBOHELP4.0 £295

WinHelp Office4.0inc.roBoHELP40) £425
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COPY PROTECTION
REGISTRATION &

DISTRIBUTI IN

current Limits & program Access/User-Data Flags - remotely reset by
telephone; Dynamic File Compression; suppor ts all DOS based programs
including WINDOWS, WIN'95, 4GL & DOS Extender programs; Remote product
suppor t ; Product serialisation and User Registration information; easy to use &
support in-the-field; up-grade suppor t of products; Site Licence and opt ions for
media res t r i c t i on ; uses standard diskette m e d i a , suppor t s all Hard/Floppy disk
formats; CD-ROM p r o t e c t i o n ; all networks supported; mass-duplication;
established in 1986 & used worldwide in over 100 countries.

Safe-D SecureDistribution
REGISTRATION & DISTRIBUTION CONTROL: Validated Registration of
‘standard master’ product by end-user; enable demo or full working product
upon payment; enable date, e x e c u t i o n - c o u n t , network control and site-licensing;
product ‘mastered’ onto any type of media - CD-ROM, BBS, Internet, Floppy
Disket te, etc. ; p revents r e v e r s e - e n g i n e e r i n g o f program code; remotely rese t
by telephone v i a dealer /d is t r ibutor or author; product Serialisation
Unique SECURE remote distribution!

EverKeVY Hardware Copy Protection
TOTAL Hardware Compatibil i ty; Single-Wire-Zero-Load, no PC power
requirement; pa ten ted design not available in ANY other Key product;
transparent to program and End User; Date & Execution
Limits - remotely r e s e t by telephone; no program
source code changes are necessary; Product
Serialisation and ‘secure string’, up to
1024 bytes + 16bytes modifiable from
the program!; protects virually
any program; easy-to-use
p r o g r a m m i n g software with 3 ¢
User Levels; Dynamic
encrypt ion & File Compression;
Developer defined Expire and
Unauthorised Messages; support for
most networks ; optional .OBJ code
(encrypted!) for customisation & linking with source
code changes; true compatibil ity with ANY PC or ‘clone’

The Professional Choice.
= Comprehensive Software & Hardware Solutions

=»Securing YOUR Sales Revenues

= More Flexibility for Ease of Application

= Call NOW to Increase YOUR SALES

FREE!
ii

Ladywood H o u s e , L a d y w o o d ,
D r o i t w i c h Spa, W o r c e s t e r s h i r e
WR9 0AJ. UNITED K I N G D O M
Tel: 01.905 75 7700 Fax: 01 905 75 7800
BBS: 01 905 75 7900
Internet: gwa@gwassoc.demon.co.uk

Tel: +44 (0)1 905 75 7700

Disk DUPLICATION Services
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Master ing Regular Expressions reviewed by Pau l Dunne

y first thought on
Mecating the t i t le
of this book was, why
didn’t I think of that?
In retrospect, such a
work hasbeenneeded
for years though as
far as I ’m aware this
is the first of i ts type.

A regular expression ‐ or ‘regexp’ ‐ is apow‑
erful, concise means of describing patterns
in text. Regular expressions are a powerful
tool, but w r i t i n g them is something of an art.
Anyone who hopes to master the ar t should
read this book. Examplesare the only way to
see just how usefulthey can be. For instance,
a regu l a r expression wh i ch captures the
headerof a typical e-mailmessageon my sys‑
tem is: om : . * / , / * S / . This describes
a l l the lines in the message froma l ine begin‑
ningwith ' F r o m : ' t o the first blank line.One
of the ma in moti fs in Friedl’s book is that
whi le the theory of regular expression
engines divides them neatly into two classes
( ‘Non-Determin is t i c F in i te Automata’ o r
NFAsand ‘Deterministic FiniteAutomata’ or
DFAs), in pract ice every implementat ion

Deve lop ing for the Internet wi th Winsock reviewed by Ph i l i p

seems that the
world, the wife and
the pet iguana are
w r i t i n g Windows’
Internet applica‑
tions. If you’ve got
an idea for a real
kil ler In ternetappli‑

cation or need to interface with some legacy
code, there’s no escaping Winsock. The
Winsock API is a collection of 44functions
which provide a consistent interface to
TCP/IP protocols. Some of the functions are
the equivalents to the functions of the
Berkley sockets API. The rest are asynchro‑
nous versions which can be used to avoid
re-entrancy problems specific to Windows.

After a brief overview of the development
of the Internet and a l ight technical descrip‑
tion of the TCP/IP protocol, Roberts starts on
the interest ing stuff: a collection of C++
classes which can be used to build In ternet
applications. Roberts begins by developing a
set of classes which encapsulate a Windows’
socket andthenetworkaddress functions. The
classesare specifically designedto makeusing
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goes its own way, and syntax often varies,
mo re or less. In o u r example, the / . . .

is peculiar to s e d and friends, and
would not work with, for instance, the r e g ‑

e x p engine in awk.
F r i e d ] p u t s order in the confusion,

explaining in great detail how the two types
differ, g iv ing the advantages and disadvan‑
tages of each.Thebook gives lots of practical
in format ion on the subtle differences

engines of ei ther t ype .
Surely we must a l l have spent five minutes,
or tenminutes, or a quarter of an hour, strug‑
gl ing in vain to use a r e g e x p character in
s e d that was only val id in e g r e p or awk? I
knowI have! Friedl’s book certainly throws
l ight onto these niggl ing l i t t le differences.

The book would be worth buy ing for i ts
extended treatment of Perl r e g e x p s alone.
Over one hundred (non-padded) pages are
devoted to the perl-specific chapter. Reading
MasteringRegularExpressionshasmademe
muchmore aware that one of the strengths of
Perl is i ts comprehensive support for reg ‑
e x p s , and added to my frustration wi th the
‘all slightly different’ r e g e x p flavours in awk,

between r e g e x p

sed, g r e p , e g r e p etc.

the asynchronous socket functions as easy as
possible.The basic classeshidethe trackingof
socket identifiers (which can be tr icky) from
the mainprogramusinga callback system.

The basic classes are the only place any
realWinsock programming takes place. The
rest of the book is dedicated to the ma in
Internet protocols, beginning with Finger
but mov ingquickly on tomore useful topics.
The bulk of the book is devoted to creating a
simple ma i l p rog ramcapable o f sendingma i l
w i th SMTP and receiv ing i t v ia POP3. Mov ‑
i ngeven further away fromWinsock the book
covers UU-encoding,MIMEmai lextensions,
NNTP and FTP wi th the publ ic domain
WS_FTP source code rather than specific
C++ classes). The accompany ing CDROM
includesa l l of the source f rom the book,most
InternetRFCstandards, a selection of HTML
editors and other Internet tools.

Developingfor the Internet is not the sort
of book to buy i f you’re looking to learn al l
the intricaciesof theWinsock API. A l though
all of the functions are covered, there is very
l i t t le that isn’t covered equally well by the
Winsock documentation. The book does give
you a good star t ing point for the ma i n Inter‑

B O O K R E V I E W S

Asa finale, the book presents a solution
to express ing the RFC822 syntax fo r an
emai l message: a problem that is tackled
with increasing sophist ication in several
parts of the book.

So has this masterpiece any flaws at all?
Well, the over-use of motor-car engine analo‑
gies quickly becomes irr i tat ing, and I found
it an obstacle, n o t an aid, to fo l lowing the
argument . Other than tha t , well, to para‑
phrase the l i t t le g i r l in the story, I might say
that th is book told me more about regular
expressions than I wanted to know! I t ’s a
good l ine , but in t ru th barely a l ine of the
book is redundant ; i t might indeed have told
me more thanI need to know, but there is no
harm in that.

VYVerdict: Recommendedfor almost everyone!

Title:
Author:
Publisher:

MasteringRegularExpressions
Jeffrey E. F. Fried!
O'Reilly andAssociates
1-56592-257-3
£21.95

Harris

ne t applications inc lud ing a p la in Engl ish
descript ion of the protocols involved. The
HTTPprotocol is conspicuous by its absence
however, which is a real shame, as is the lack
of areal FTPsample.The classes themselves
are reasonably well wr i t ten with the main
applications based around a state machine.
No doubt a C++ g u r u could develop an
improvedset of classes but the ones provided
arean excellent star t ingpoint.They wi l l save
a lot of development time if you want to get
an Internet application out quickly, though I
would want to do some serious field test ing
before commi t t i ng to using them in a com‑
mercialenvironment.

Uv Verdict: Recommended if you're not
interested in low-leveldetails.

Title: Developingfor the Internet
with Winsock
DaveRoberts
Coriolis GroupBooks
1-883577-42-X
£34.87(includingCD-ROM)

Author:
Publisher:
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Bor land C++: The Complete Reference
By Herbert Schildt
Price: £29.95 Price to you : £23.95

Countless Borland C++ programmers are certain to
upgrade to the long awaited Version 5 because of its
a l l important Java and Windows 95capabilities. This
all encompassing guide covers these important new
topics in addition to the many new features added by
the latest ANSI C++ standard. Entire sections are
devoted to explaining everything programmers need

4 to know, with numerous ready-to-use code examples.
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Develop ing Software Appl icat ions
By John A Stone
Price: £33.95 Pr ice to you : £27.15

The numberof different technologies available today
for application development is staggering, and new
tools arecontinually evolving.This book explores the
impactof recentchanges in technology on largescale
application development andoffers a comprehensive
andpractical set of management strategies andtech‑
niques to help IT and computer professionals keep
abreast of changes and utilise the newest tools.

Reference

iia
Selection
Borland C++: The Complete Reference
Developing Software Applications
The Visual InterDev Handbook
The Year 2000 Problem Solver

RRP
£29.95
£33.95
£19.99
£22.95

Your Price
£23.95
£27.15
£15.99
£18.35

Details of a l l books below can be found in EXE Magazine, October 96 -June 97

RRP
£29.95
£13.95
£30.95
£17.95
£46.95
£23.00
£24.95
£54.95
£24.99

Month
June 97
dune 97
dune 97
dune 97
May 97
May 97
May 97
May 97
Apr 97

Your Price
£23.95
£11.15
£24.75
£14.35
£37.60
£18.40
£19.95
£43.95
£19.99

Selection
Concurrent Programming in Java
C++ Distilled
Delphi Component Design
Managing Technical People
C++ Interactive Course
Teach Yourself C++ Programming
C++ - How to Program
WindowsNT4 . 0 Server Unleashed
Requirements Engineering

Shipp ing at £3.50 per order
LoL ft SL l i f - -‑
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S AV E 2 0PER CENT

The Visual InterDev Handbook
By Brian Maso
Price: £19.99 Price to you : £15.99

With Visual InterDey, you get al l the tools you need to
build cutting-edge Web applications in one solid pack‑
age. This book showsyouhowto usethemto fulladvan‑
tage and reap a l l the benefits of mastering an
interactive, database-driven Web site. Programmers
and webmasters bui ld ing corporate Web sites and
intranets wi l l find TheVisual InterDev Handbook a
must-read,r ight now!

S AV E 2 0PER CENT

The Year 2000 Problem Solver
By Bryce Ragland
Price: £22.95 Pr ice to y o u : £18.35

It has been estimated that governments and com‑
mercial organisations w i l l spend over $300 mi l l ion
in the next few years t r y i n g to combat the problems
presented to computer systems by the dawn of the
new millenium. For all the systems administrators
and managers urgen t l y t r y i ng to to protect thei r
systems, this crit ical book w i l l be a problem solver
anda lifesaver.

os YEARLEMSOLVER

Informationsuppliedbythe publishers.

Selection
TCP/IP Unleashed
Netware Unleashed
ActiveX from the Ground Up
Visual J++ Handbook
The Cyberia Guide to Smart Web Publishing
The Java Language Specification
The Java Tutorial
The Java Class Libraries
Client/Server Unleashed
JavaScript Essentials
The Java Virtual Machine Specification
The Essential Client/Server Survival Guide
Teach Yourself Java in Café in21days
Graphic J a v a- Mastering the AWT
Java Developer's Guide
Presenting ActiveX
The Java Handbook

Month
Mar 97
Mar 97
Feb 97
Feb 97
Feb97
Jan 97
dan 97
Jan 97
Dec 96
Dec 96
Dec 96
Dec 96
Nov 96
Nov 96
Nov 96
Nov 96
Oct 96

Your Price
£39.95
£28.40
£18.35
£18.35
£39.99
£24.75
£21.25
£29.55
£33.20
£21.55
£24.75
£19.95
£29.20
£20.40
£37.55
£22.35
£16.75

My Subscribers Club Number:
Payment O p t i o n s Cheques or purchase orders only

OGlenclose acheque for ‑
(payable to EXEMagazine and drawn on a UK bank)
Ol enclose a company purchase order. Please send an invoice.
Simply fax to 0171 437 1350 (with purchase order) or post (with cheque) this form
with your order to: EXE Book Page, Centaur Communications Limited,
Freepost 39( W D 1414/29), St Giles House, 50Poland Street, London W1E
6JZ Please al low 28d a y s for del ivery.

N a m e  ‐ ‐  a
Address ee S r e e P i e d

Postcode
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C a l l M a r k P a r k e r o n 0171 287 5000 f o r d e t a i l s

Computer Training
& Education
34-36 Rose Street
North Lane
Edinburgh EH22PL
Tel. 01345 697611
Informix Software
Informix House
Littleton Road
Ashford
Middlesex TW15 1TZ
Tel . 0181818 1010
Kingston University
Faculty of Technology
Penrhyn Road
Kingston Upon Thames
Surrey KT1 2EE
Contact Linda David
Te l . 0181 547 7054
Fax 0181547 7971
Kingston University is a charity
dedicated to the development of
individuals andorganisations
through education.
Learn ing Tree
International Ltd
Mole Business Park
Leatherhead
Surrey KT227AD
Contact Jan Mott
Te l . 01372 364600
Fax 01372 364611
uksales@learningtree.com
WWW .learningtree.com
Merl in Tr a i n i n g and
Development Ltd
The Derwent Business Centre
Clarke Street
Derby DE1 2BU
Tel . 01332201911
Fax 01332201912
Specialist tailor made courses for
groups of people on you r
p r e m i s e s , o r public courses i n
Derby.
Network Consultants
7 West Bar
Banbury Oxon OX169SD
Tel . 01295 253689
Fax 01295271218
Peritas L t d
Burfield Road
Old Windsor
Berks SL4 2UP.
Contact: Mari Shepherd
Te l . 01753 604138
Fax 01753604160
http://www.peritas.com
Peritas is the largest UK IT
Training Company. AMicrosoft
Authorised Technical Education
Centre supporting the MCP
Programme includingMicrosoft
CertifiedSolution Developer
Certification.
QA Training Ltd
Cecily Hill Castle
Cirencester
Gloucestershire GL7 2EF
Contact Amanda Whitehead
Te l . 01285 655888
Fax 01285 644828
www.qatraining.com
Leaders in IT technical training and
consultancy.

Please arrange.

OQ) YES! want a one year entry at £240 (+ V A T )

Name: ....

Address:...

Tel:...

Directory Heading: ...

Contact Tel: ...

Q lenclose a cheque for £.

Q Please invoice my company

Rhino Train ing
PO Box 1087
Bristol
BS12 2XxY
Te l . 01454 417057
Fax 01454 417067
100525.2054@compuserve.com
WWW .rhino-software.co.uk
Providersoftraining in; Visual
Basic, Visual C++, Windows NT,
SQL Server, Delphi, Java,
Internet|Intranet
Richfords Computer Services
South Bank Technopark
90London Road
London SE16LN
Tel . 01719228819
Fax 0171922 8839
Skil ladvance Training
707 High Road
Finchley
London N120BT
Contact Bill Cosgrave
Tel . 0181446 6481
Fax 0181 446 9143
training@skilladvance.co.uk
WWW.skilladvance.com
High quality Training in Unix,
Informix, Oracle, Windows NT,
Access, Visual Basic, 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) andsmart card
development tools (ASE) for
software developers.
BL Computer Secur i ty Ltd
101Hendon Lane
Finchley
London N33SH
Tel . 0181343 0734
Fax 0181346 2672
bI@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
TA13DL
Contact Roy Davidson(Sales)
Te l . 01823 352357
Fax 01823 352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DES manufactures software
security products developedas a
solution to software piracy and
theft

Glyn Wi l l iams & Associates
Ladywood House
Ladywood
Near Droitwich Spa
Worcestershire WR9 0AJ
Tel . 01905757700
Fax 01905 757800
gwa@gwassoc.demon.co.uk
Software/Hardware copy
protection systems - The
professionalchoice for security
andfeatures. Worldwide support.
Rainbow Technologies L t d
4The Forum
Hanworth Lane
Chertsey
Surrey KT19 9JX
Tel . 01932 570066
Fax 01932 570743
sales@uk.rnbo.com
Only Rainbow delivers leadingedge
technology and ISOcertified
quality for softwareprotection and
license management.
Softlok Internat ional L t d
Softlok House
2 Bark Street East
Bolton
Lancashire Bl23FR
Te l . 01204 436000
Fax 01204 436025
sales@softlok.com
Protectyour future, protect your
software. Established in 1987,
Softlok specialises in software
p i r a c y protection.

TOOLS
Bi ts Per Second L t d
14 Regent Hill
Brighton BN1 3ED
Tel . 01273 727119
Fax 01273 731925
rflowers@bitspersecond.co.uk
http://www. bitspersecond.co.uk
Graphing|/GIS tools. Centura
support oftraining. Client/Server
design & consultancy. Network
storage consultancy. Multi‑
platform device driver
development.
Bor land International L t d
8 Pavilions
Ruscombe Business Park
Twyford
Berkshire RG10 9NN
Te l . 01734 320022
Citadel Software Ltd
Coombe
Trewen
Launceston
Cornwall PL15 8QF
Te l . 01566-86037
Fax 01566-86147
ComponentSource
27-37 Vachel Road
Reading
Berks RG11NY
Te l . +44 (0)118 958 1111
Fax +44 (0)118 958 9999
Request FREE CD or product
sales101320.2624@-compuserve.com
www.componentsource.co.uk

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

TRY freely available
demonstations of hundreds of
software components andBUY and
unlock full versions instantly, from
a FREE regular CD.
Exepos
Acorn House
Straight Bit
Flackwell Heath HP109LS
Te l . 01628 533143
Highlander Software
112 Powis Street
London SE18 6LU
Contact Justin Robinson
Te l . 0181316 5001
Fax 0181316 6001
sales@highlander.co.uk
Suppliers of high quality
development tools for C, C++,
Visual Basic, Delphi andJava.
IBM United Kingdom
Freepost ACG 5022
Wintermill
Milton Keynes
Te l . 0800 969045
Intasoft L t d
Tresco House
153 Sweetbrier Lane
Exeter EX13DG
Te l . 01392 217670
Fax 01392 437877
sales@intasoft.co.uk
MKS UK Ltd
243-253 Lower Mortlake Road
Richmond, Surrey TW9 2LL
Te l . 0181948 5166
Fax 0181 948 8948
P o p k i n Software & Systems
St Albans House
Portland St
Leamington
Warwickshire CV32 5EZ
Te l . 01926 450858
Fax 01926 422165
uk@mks.com
Powersoft Europe L t d
Windsor Court
Kingsmead Business Park
High Wycombe
Bucks HP11 1JU
Te l . 01628 34500
Fax 0162838660
Programming Research Ltd
Glenbrook House
1/11Molesey Road
Hersham,
Surrey KT12 4RH
Te l . 01932 888080
Fax 01932888081
Contact Mr John Heathcote
Pure Atr ia
Wyvlos Court
Swallowfield Nr Reading
Berks RG7 1PY
Tel . 01344 462500
QBS Software Ltd
11Barley Mow Passage
Chiswick London W4 4PH
Te l . 0181 956 8000
Fax 0181956 8010
orders@qbss.co.uk
www.qbss .com
Vast rangeof development
products: Next Day delivery; 90
days free support; account
customers welcome.

..Company Name.

-Postcode...

..Date:...

..Contact Namez....

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

Quadron
209 East Victoria Street
Santa Barbara
CA 93101 USA
Te l . +1805 966 7630
Quite Software
105 Ridley Road
Forestgate
London E7OLX
Te l . 0181522 1726
Fax 01812571044
Se lec t So f tware To o l s L t d
West Moreland House
82-86 Bath Road
Chelenham GL53 7JT
Te l . 01242 229700
Fax 01242 229701
http://www.selectst.com
Select Software Tools provide OO
modelling tools for large scale
Client/Server development.
Si l icon River
58-60 Beresford Street
London SE186BG
Te l . 0181 316 7777
Fax 0181316 4138
System Science
1-6 Bradley's Close
White Lion Street
London N19PN
Te l . 0171833 1022
Fax 0171837 6411
Zinc Software UK Ltd
106-108 Powis Street
London SE186LU
Te l . 0181 855 9918
Fax 0181316 7778

AP Professional
24/28 Oval Road
London NW17DX
Contact: Rachel Bridgman
Te l . 0171 482 2893
Fax. 0171267 0362
app@apuk.co.uk
www.europe.apnet.com/appro
fessional
Book publisher on internet
development,programming, PDAs,
software agents andmore.
Specialists in Macintosh books.
IDG
61/63 Uxbridge Road
Ealing
London W55SA
Te l . 0181 579 2652

HELP S T E M S
Peterborough Technical
Communication
8 Whitewater
Peterborough PE26FB
Te l . 01733 237037
Lo-ca// 0345 419470
Fax 01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creation of manuals andon ‑
screen help systems. Please call or
e-mail for our free information
pack.

Q) YES | want a two year entry at £400 (+ V A T ) + an extra 5 words free*
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Software/Electronic
UCL Engineering Graduate

for Industry-based
rentCRS Project

Apartnership between University College London and Sonatest ple
providesa nimportanto p p o r t u n i t yfor industry baseddevelopmentand trainingfor a

graduate whilst he/she works onanexciting new project.
The company, located in NorthBuckinghamshire,designs and manufactures non‑

destructive test equipment and wishes to extend the range and scope ofits products.
The College will provide an academic assistance and guidance to the Graduate.

The successful candidate will have arecent 2:1 Degree or better in Computer Science,
Electronic Engineer ingorsimilar subject, and agood working knowledge ofembedded

softwared e v e l o p m e n tand Windows® based interface software.
The combination of academic e x c e l l e n c eof UCL and high technology capabilityof

Sonatest plcprovides aunique opportunity for thegraduate to progress to ahigher
level qualification which will greatly enhance his/her career and the possibility of

permanent employment with the company after a two years period.
Starting salary will bein the range £15.5k to £16.5k

Closingdate for applications 3ist July.

Please apply inwriting,with full CVto MrDuncanC.Bull,
Centre for Advanced InstrumentationSystems,

UniversityCollege London, Gower Street, LondonWCIE 6BT

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

A Touch of Success
Senior Programmer/Analyst Dorset

We are looking for agraduate with exceptional IT skills who enjoys
the challenge of highly technical development work. As a key
developer you wil l be involved with every aspect of software
development so flexibility and an intuitive nature are essential
qualities. Agood knowledge of the Windows operating systems and
development environments are essential along with a natural flair to
discover and learn. The main development languages are C and
Assembler.

A quality ofl i f e that comes from working within 5 minutes of some
of the best coast line on the South Coast. An office attitude that
promotes a friendly and enjoyable working environment and a
remuneration package in keeping with the skills required.

To apply for this position, please send your c.v. together with a
covering letter stating your availability and daytime telephone

number to:

Personnel Officer, Touch-Base Ltd, 9Church Road,Parkstone,
Poole, Dorset. BH14 8UF.

A leading role in next-generation messaging
Thames Valley.

This UK owned company haspioneered new multimedia messaging standards with supportfrom major internationalcompanies.
We now need to expand o u r software development andsupport operations to bring to market a new range of innovative softwareproducts.

There are opportunities at a l l levelsfor ambitious technical staff tojoin a rapidly growing organisation bringingproducts to a global rnarket.

Software development manager c. £40K
This post offers achallenge for someone with vision to build a new development
operation. Initially responsible for managing two development teams, expected to
grow to 3-4 teams in the near future. This post offers scope to develop your own
ideas, with potential for major career advancement in a growing organisation.
This post requires proven in-depth technical ability and team management skills.
Experience of working with any of: networked systems, rnessaging, client/serv‑
e r, data communicat ion, fax, data storage management, document management,
computer security, object oriented development, Java and/or C+ + would be an
advantage. We are looking for someone who has been involved with product
development from initial conception to final delivery, ensuring delivered prod‑
uct quality, working with and supporting customers and communicating with
people at all levels.

Software developers c. £25-35K
We require software designers and programmers to play important roles in two
small development teams developing exciting new integrated multimedia mes‑
saging products. These positions will provide numerous opportunities to
enhance your skills in various areas, with corresponding opportunities for
advancement within an expanding business,
These posts require engineers who can work to a high standard with an emphasis
onquality and reliability of the final software product. Experience with C, C+ + or
Java is required. Exposure to any of: networking, messaging,data communication,
fax, real-time/systems programming, data storage management, client/server,
object oriented programming or computer security would be advantageous.

76

Software test/QA engineers c. £ 1 8-32K
We require engineers who will work with the development teams to design
regimes to assure the quality and reliability of our software products, and to
develop tools to assist in-house and customer integration testing.
Posts are available for senior engineers with previous experience of product test‑
ing, and more junior staff with an interest in computer networking technology
and an aptitude for the reliable, methodical working needed to ensure product
quality.

Integration support engineers c. £20-35K
Our clients are large multinational companies who demand the highest standards of
support service. We require several support engineers who will work with our
clients and the product developers to ensure that our products meet the clients’ needs.
These posts require engineers with proven technical and customer communication
skills. Knowledge of some combination of: networked systems, messaging sys‑
tems, fax systems, document management, computer security, computer and net‑
work operating systems is required. Some international travel may be involved.

Wri te including full CV to
Peter Howes
5th Generation Messaging
Henley business Centre
Newtown Road
Henley on Thames
Oxon. RG9 1HG

th

Generation
Messaging

E X E j u l y 1 9 9 7



Powerbuilder /Win95Database development
Her ts £ 2 0 , 0 0 0 - £35 ,000 + Benefits
Opportunities ex is t for developers for interesting.
long t e r m development p r o j e c t s with this high profile
software company. Ideally 2 y e a r s exper ience along
with at least one y e a r of Powerbuilder, Sybase, Win
95 development will ensure i n t e r e s t f r o m this
pres t ig ious client Ref: EP6/10

UNIX Systems Administrator |)
Cambridge £ 2 0 , 0 0 0 - £26,000
Work within a highly skilled t e a m providing internal
support to over 300 users at local and r e m o t e si tes
across a v a r i e t y of platforms and applications. You
will need agood knowledge of Win 95/NT, UNIX and
TCP/IP, s y s t e m s administration and LAN/WAN
technology along with the abil i ty to solve user
problems effectively and efficiently Ref: EP6/11

Pure 00- C++ with EuropeGI
Based Surrey £20,000 - £35,000 + exs
This well established financial software house have
tremendous oppor tun i t i es fo r developers with
aspirat ions to travel and work abroad. The skills
required include OO knowledge, 2 y e a r s C + + or
Smalltalk p r o g r a m m i n g and the desire t o work o n
in te res t ing in teg ra t ion s y s t e m s . Ref: EP6/13

L o n d o n

Shire C o u r t , 2 5
Tel : 01327 353885 Fax: 01327

T H E F U T U R E I N D O C U M E N T
I M A G I N G TECHNOLOGY

This small UK c o m p a n y a t t h e fo re f ron t o f Document I m a g i n g
Techno logy a n d Storage/Access is g r o w i n g by 50% each y e a r. T h e i r
International c l ient base g r o w s by 25% and r e v e n u e s doub le each y e a r
t o o v e r £ 2 m since fo rma t i on in 199;
They n o w seek an experienced Sen io r So f tware Eng inee r to j o i n a
small t e a m of designers wo rk i ng towards the paperless office.
Yo u w i l l be degree qual ified w i t h a m i n i m u m of 2 y r s commerc ia l soft‑
w a r e development gained i n a Windows E n v i r o n m e n t , ideal ly 3 2 b i t .
Exper ience of Visua l C++ a n d M F C w i t h SQL/ODBC a n d O L E of rea l

is a r e a l oppor tun i ty to j o i n the c o m p a n y at t h e s t a r t o f
N e w Projects w i t h the c a r e e r pa th t o m a t c h i n c l u d i n g the o p p o r t u n i t y
t o expand ski l l s e t s i n t o t h e Database C o n n e c t i v i t y and Internet
arena’s. The company’s m a i n offices a r e in Berks a n d Sa la ry range w i l l

interest. T!

be £25K to £30K + benefits.
They also seek a Jun io r Software Test Engineer w i t h
the above salary £15K to £18K they m a y be interested in a r e c e n t g rad ‑
u a t e w i th s o m e w o r k experience.

W e seek three software e n g i n e e r s with C and Windows e x p e r i e n c e for our c l i e n t
based i n Berks. You wi l l b e w o r k i n g o n New Windows
Software development for the Real Time applications
r a n g e i s £20K t o £30K.
Junior Software E n g i n

offices.

SH
ssoc ia tes

COMPUTER RECRUITMENT CONSULTANTS
F i r s t F l o o r , 3 9 t o 4 1 H i g h S t r e e t
R i n g w o o d ,  H a n t s ,  B H 2 4  1 A D
E m a i l : a s h a s s o c @ g l o b a l n e t . c o . u k
T E L : ( 0 1 4 2 5 ) 475480 F A X : ( 0 1 4 2 5 )480807

er sought f o r this small Manufacturer of RF s y s t e m s ,

t h e y need y o u r C and Embedded software d e s i g n combined wi th an i n t e r e s t in
IT Support and Internet Development. S a l a r y c£16K+ work ing at their Berks

Call James H u n t ,
Roi

Kaye Cl
Telephone

0142
ashassoc @globalnet.co.uk

The Best Selection
* Visual C + +
Visual Basic -Visual C++ -Visual-eennn
Midlands £22,000 - £30,000 + Benefits
Programmers, Analysts and QA professionals are
required by this leading provider of Electronic
Trading and POS s y s t e m s f o r the financial market
Two y e a r s I T e x p e r i e n c e and p r o g r a m m i n g skills i n
Visual Basic, C + + or J++ and the desire to move
rapidly i n a fast m o v i n g career e n v i r o n m e n t are
i m p o r t a n t f o r these visible roles. Ref: EP6/12

UNIX -C + + -Real Tine S y s t e m s )
Abingdon £ 2 0 , 0 0 0 - £25,000 + Excellent Benefits
This forward thinking data s e c u r i t y o rgan isa t ion
r e q u i r e s experienced developers with UNIX, C/C++
and Real Time expertise to develop commercial
software. Excellent benefits and p r o g r e s s i v e working
e n v i r o n m e n t Ref: EC6/7

HTML/C++ Web Developers) 08
Oxford Up to £25,000 + Benefits
This world leading academic bookseller requi res
developers to j o i n a new team involved in a u n i q u e
new Internet bookshop. You will possess good C+ +
skills with HTML and ActiveX. Java and Javascript
would be desirable. Exciting oppo r tun i t y with good
benefits Ref: EC6/8

Ri

i l a r sk i l l s to

Emulation/Simulation
e n v i r o n m e n t s . S a l a r y

server systems

Cook or
mbers Now!

5 475480
Email:

See our jobs on the Net. http://www.globalnet.co.uk/~ashassoc

j u l y 1 9 9 7

I n a n d A r o u n d
West  Yorkshi re

We have clients currently seeking the following:

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

Junior Visual BASIC Programmer with
approx. 1 year’s e x p e r i e n c e

Analyst Programmers with Visual BASIC or
‘C’ or ‘C++’ for financial & i n s u r a n c e systems

Visual BASIC/SQL Developers for Windows/UNIX

Project Leader, Visual BASIC/SQL for
Windows/UNIX systems

For your next career move around West Yorkshire
telephone Vincent Atherton on

Leeds (0113) 250 4560 or write to:

A i redale Recru i tment

NT/95 * Java * Un
C++/UNIX for InternetAppl icat ions
Oxford Up to £25,000 + Benefits
Experienced S y s t e m s Developers are required by this
international bookseller involved in new advanced
Internet applications. You will have at lease 2 y e a r s
expe r i ence o f p r o g r a m m i n g i n i n a UNIX
e n v i r o n m e n t with HTML o r EDI desirable.

C + +

Ref: EC6/9

Visual C ++/MFC D e v e l o p e r s
Berks to £24,000
Several o p p o r t u n i t i e s f o r flexible individuals t o j o i n

this software house developing broadcasting s y s t e m s .
Candidates will possess good Windows p r o g r a m m i n g
skills i n c l u d i n g C + + , Visual C and MFC. Excellent
chance t o work o n own i n i t i a t i v e within small teams.

Ref: EC6/14

For more information on these and other
development opportunit ies c o n t a c t us without delay

OPUS
chmond Road. To w c e s t e r , Northants. NN12 6EX

358803 Emai l : pam@opus.powernet.co.uk

to £20,000 + bonus

ae to £15,000

to £25,000

to £23,000

«. . . to £30,000
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SENIOR SOFTWARE
ENGINEER

T. A. Shore Company Ltd, a leading supplier of
automatic feeding, weighing, feeding and control

systems to the rubber and plastics industries, require a
software engineer preferably with previous experience

in the weighing or process control industry.

Applicants should ideally have previous experience in
C/C++ programming for DOS and Windows.

Experience of any of the following would also be an
advantage, Microsoft Visual C/C++, Networking,

S C A D A , R A D , Database design and programming.
Applicants should have a full clean driving licence and

be prepared to travel occasionally overseas.

Written applications with CV to:

= , ¢=
Sub editor

EXE magazine is looking fo r a sub editor to work on
both the magazine and its Web site. We are looking
f o r a person with the ability to transform drab copy into
sparkling prose, while subbing out cliches like that one.

You will be comfortable rewriting technical features
and news stories, and able to produce headlines and
standfirsts to tight deadlines. An organised mind is
essential, and experience of HTML and using Quark
XPressa definite plus.

Opportunity to write for the magazine and the Web site.

Competit ive salary depending on experience and
company benefits.

Please apply with a full CV, examples of your work
and a 300-word critique of any UK computing title to
David Mery at the address below:

EXE Magazine, Centaur Communications Ltd,
St Giles House, 50 Poland Street, London W1V 4AX

(or email dmery @dotexe.demon.co.uk)

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 indiverse application areas including: Multi-media, Virtual Reality,natural language,
DTP,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
to Designer/SeniorSoftware Engineersin the overall strategic direction for end-user organisations.
£17-£35K +benefits REF: SC/O1/EXE

WINDOWS OR X-WINDOWS/BANKING ALL LEVELS
Three city clients require windows skills at any level. Other relevant skills areSQL server, Transact,
SQL, UNIX, VMS or PS-DOS,C,C++, Open Client (DBand Net library), MFC,Open interfaceand
APT. Exposure to analysis, developing user interfaces and rapid development techniques. Full
training in MiddleOffice/Productionand FrontOfficeSystems including: Financialand Management
Accounting, Treasury, Equity,Fixed Incomeand Derivatives.
C AND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellentopportunities exist forbrightgraduates with one year +experience. Personalbackground
Tequires asolidunderstandingof the project lifecycle andacommitment tohighquality coding. You
will be trained in all aspects of Investment Banking, relational databases, 4GLs and Object
Orientated Design. A good opportunity for a secondcareer 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 Di ses, INTERNET
CONNECTIONS and ATM (Communications not ATM machines) REF/O4/EXE
INGRES/ORACLE/SYBASE/GUPTA/OOD AND OOP ALL LEVELS
Additional experience of: SQL, Forms, Cand C++ required. Wecurrently 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/PostSalesandsolid programming knowledgeandexpertise. 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 Cskills. 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 highperformance, high quality, well specifiedsoftware in competitive 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. Pleasecall
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 science, two years solid C/C++ programming experience and a
sound understanding of UNIX, VMS or MS-DOSare requiredto work on largescaleprogramswith
user interaction. You will need an intelligent problem solving approach to work and be a quick
Jearer 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 Cor C++ and Windows NT are pre-requisites for these positions.
Experience insomeofthe followingareas isalso required: Windows 3.1/95,Windows NT,Windows
SDK, MSC’7.0, MFC,Visual Basic,VisualC++ and MicrosoftNT. Also desirableareWindows XVT
libraries ornetworkingskills. REF: SC/O8/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 require candidates to degree level with a
scientific/technicaldevelopment bias and 1-3years experience. There are two main options
TECHNICAL DEVELOPMENT:Continued use of UNIX, VMS, MS-DOS, Windows NT(SDK, NT
or X-Windows andToolkits), NetworkingandCommunicationswith companies offeringtechnology
basedcareers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunities to apply analysis and design skills rather than remain ‘atechnical guru’ in various
environments includingfinance. Pleasecall to discuss your particularcareer, growthand potential.
£12-£25K +benefits REF: SC/OS/EXE
VISUAL BASICSKILLS MUCH INDEMAND- PLEASECALL TO DISCUSS REF: SC/O/EXE
HANTS/LONDON- VIRTUAL REALITY DEVELOPERS- MFC,C++ -to £35K REF: SC/11/EXE
LONDONCOMMS SPEC X25, X400 £40-60k REF: SC/12/EXE
C,C++/MFC -Countrywide REF: SC/AQ/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: 0171833 2772 Fax:0171 833 2774
email: jmcb@softcorp.demon.co.uk

REF: SC/03/EXE
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CTRL-BREAK|

T H E F O L L O W I N G D A T B i u _ C r i i n i w o r )
W e a rN A S T H e

CONSCIOUSNESS ANIDWipe P U D I E N C E 6
A  U N C E M E N T  :

Internet meme
[ To be sung allegro, with vigor]

Well, if you can't do it with <!ILINKTYPE ...>,
And features of SGML,
And if you can't hack it in HyTime,
No sweat! It's in DSSSL!

(chorus)
DSSSL!
DSSSL!
It's really cool!
A useful tool!
It's DSSSL!

‘So tell me then, what does it look like?’
Afraid | can't - nobody knows!
| guarantee you're gonna love it ,
Just wait and see, that's how it goes.

E X E j u l y 1 9 9 7

Feces
LLOWING‐n

T H E G u t eror H u s

o¢
The World-Wide-Web's gotta have stylesheets,
Or HTML's g o i n g to burst.
Will DSSSL come and save us
(Unless Netscape gets to it first)?

DSSSL!
DSSSL!
It's like a dream!
It's based on Scheme!
It's DSSSL!

DSSSL!
DSSSL!
Never fear,
It's almost here!
It 's DSSSL!

O n T H E SME Dew, B i t G AT E S G H
H E DW S T e r m L e v e e M A N

C L O S E D G s o r _ M

So - if ‐ FOSI's are driving you batty,
A n d PDF isn't enough,
This standard will solve all your problems
(Bu t it isn't finished yet. Tough.)

DSSSL!
DSSSL!
It's amazingly great
But you'll just have to wait
For Dee-ess-ess-ess-ellllllll!

(Note: The FOS/ is an SGML tagged document. It
stands for Formatting Output Specification
Instance and is an instance of the DTD called the
‘outspec’ which appears in appendix B of MIL‑
STD-28001.)
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| C T R L - B R E A K ....The all new adventures o f Verity Stob

You may start
MsStob has been imposed upon to acquire some Microsoft qualifications.

...thebasequalification, the BSY( ‘B i l l Says Yup’), may beobtained by
tak ing andpassing any single examinationfrom the LearnMicrosoft
Good range of qualificationsfor IT professionals. Howeverrealdevel‑
opers, as opposed to low status tech supporters and those whose job
mostly comprises install ingthingsfromfloppy disk, wi l l want toobtain
the higher qualification, the BSY I ( ‘B i l l Says Yes Indeedy’). This
requires that candidatesattempt andpass TWOexaminationsfrom the
operat ing system papers, ieMore Than You Ever Wanted To Know
About Windows Par t 1andMore Than You Ever Wanted To Know
About Windows Par t 2, plus TWO elective language papers, choose
from: Visual C++~‐A FineandFr iendly Compiler, FoxPro The Way To
Go, Visual Basic ‐ notj us tfor Stupid People, MS Access
Your Litt leDatabase Chum, SQL Server ‐-How do
you spell ‘Oracul’anyway?andDifficultOLEStuff
for RealKeanos.

I ’m in an exam. I ’ m in an exam! I ’m th i r t y four.
They shouldn’t be able to make you do exams after
you are twenty five, exceptthe ones you take in your
dreams. I ’ve retaken my Finals about two mi l l ion
times, haven’t we all? Somehow always discover ing
that the exam was t o b e held this ve r y mo r n i n g and
here’sme,nothavingdoneany revision,becauseI didn’t know
it was today.

I’ve had that dream the last four nights now, I suppose because I
knew bloody well that it is today. No more dreaming, here I am i n a
realexam,jus t l ike I swore I never ever would be again; palms sweat‑
ing, stomach churning, underwear mysteriously fi t t i ng in an odd
way whichmakes it impossible to get comfortable, despite two super‑
vised visits to the cloakroom to t r y to pu t my house in order. The
supervisor is convinced I have concealed Inside OLE 2 Inside Stob’s
Knickers.Consequently h is halitosis is condensing on my NECMul‑
t isync ashe watches my every move wi th an in tens i ty that would be
unnerv ing , i f I had any nerve lef t to un.

Of course, things havemovedon since the primeof Ms Ver i ty Stob.
The exam is computer based, in fact it ’s mult iple choice. Oh yeah, I
know what you ’ re t h i n k i ng ; you’re t h i n k i n g Chem i s t r y O-Level:
Which of the following is NOT an element? A) I ronB) SodiumC)Neon
D) Oxygen E) Banana flavour. Calculators may be used, sporty-type
candidates are encouraged to copy from brighter neighbours.

Bu t this isn’t l i ke that at all. Havea look at th is one here:

Question 7:Howdoes Windows NT detect errors?
A) Byhaving itsAP Ifunctions returnanerror code
B) Byhaving itsAP Ifunctions return il legal values ‐ the

programmer then calls a secondfunction to obtain the error code
©) By throwing an exception which the program can trap if it chooses
D) By al lowing independent thirdparties to write device drivers

which run at r i ng 0protection on Intelplatforms.

Ok, soI havemoreor less eliminatedD) frommy enquiries. D) is the
banana. Probably. Bu t how the hell is one supposed to choose
between A) B) and C)? What does ‘How does Windows NT detect
errors?’ mean for God’s sake?
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...successfulcompletionof theexam, the newlyqualifiedBSYw i l l besent
their specialLearnMicrosoftGoodPak. Thiscontains1) amass-produced
certificatewithfacsimilesignatureof B i l lGates, 2)aspecial BSYp l a s t i c
membership card, entitling the BSY to special BSYprivileges, 3) aflyer
for BSYMon t h l y, the magazineforpersonswho havepassed their exams
andwish togloatat thosewhohavenot, 4)a special BSYbuttonholebadge,
afallback if 2) above is lost or damaged or is insufficiently special, 5) a
set of sixCD-ROMsrepresentingonemonth’s issueof theMicrosoftNeed‑
to-know Technical KnowledgenetNetworkProfessionalKnowledgebase
EngineRoadmap,not tobeconfusedwitha l l theotherMicrosoftCDsyou
may havepi l ing up around the office, to which,flushedby your success,

wehopeyouwill bepersuadedto subscribe, 6)camera-ready
artwork which the BSYmay display on their business

i cards andstationery...

I wonderwhat that artwork looks like. Some sort
of Microsoft corporate logo.An image of the ter‑

restr ial globe hav ing the pips squeezed out of i t by a
gauntleted hand would do the job. Come on Veri ty ‐-snap
out of i t .You are runn ingout of time. Fifteenminutes left
and you are star ing at

Question 31) AVBX control is ported to an OLE control. How doyou
expect theperformance of the OLE control to comparewith the VBX?
A) The VBX would betwice asfast as the OLEcontrol
B) The VBX would run at about the same speedas the OLEcontrol
C) One cannot predict whether the OLEcontrol would runfaster or

slower
D) The OLEcontrol would run 20% to 30%faster
E) The OLEcontrol would r u n at least twice asfast.

What are you laughingat? Yes, of course the correct answer is E ) . Or
rather, the answer required to earn the mark is E) . Any hockey play‑
er can see that. It’sjust that in my experience of about 25OCX (al l 16‑
b i t ) ports of VBX controls, every man jack of them ran like the last
creature over the l ine in the 7:30pm at Walthamstowe. It offends me
to answer an exam question untruthfu l ly just to pass. M ind you, I’ve
always done it (I th ink ‘How Green Was My Valley’ is a great novel
because...). I suppose it is a b i t late in the day to change policy.

CongratulationsMs Verity Stob:you havepassedMore Than YouEver
Wanted To Know About Windows Part 1 with 870points out of 1000.
Please collect y o u r certificate from you r Nympho Prometric
Representative on your way out.

Is that it? Is that rea l ly all? It is? O j o u r frabberjeais! Calleau!
Callai! J’ai tué le Jaseroque! Goodbye Mr Supervisor, and may I rec‑
ommend Listerine Brown in l i t re bottles. Ha ha, hee hee, that was‑
n ’ t sobad then. I could tackle a few more l ike that. I could soon mop
up a BSYI. I take it a l l back about dear old Microsoft, bless their
cotton socks. They’re quite r ight ; it is impor tan t that professionals
of my calibre are recognised... Hold o n , what’s that? Surely it ’s not
a fire alarm?

Ah. The alarm clock. a
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HASP’PROTECTSMORE.
All over the world, more developers are choosing to protect their software against piracy.
They’reprotectingmore products, onmore platforms,with better protection ‐ and selling

HASP offers more security, more reliability and more features than any other product on

the market. HASP supports the most advancedplatforms, includingWin NT,Win95,Win32s,

|
|
|
|

more asa result. And more of these developers are protectingwith HASP. Why? Because |
|
|
|
|

Win 3.x, OS/2, DOS, Mac OS, NEC, UNIX and LANs. To learn more about how you can

protect better ‐ and sell more ‐ cz

OsWan?
tance Mkia MacOS

01755 622266
w w w . S s c o m

ALADDIN
The Professional’s Choice

United Kingdom

1 A l a d i n Russia 0 2 5 9250588 w Austraa
165620 w HongKong

tr Singapore IT 065 5 6 6 5 7 8 8 w South Aca

| now to order your HASP Developer's Kit.

HASP Packs
More Into Less.
Basedonafull-customASIC,

HASPpacks the mostadvanced
protection into thesmallest key in the world.

Aladdin Knowledge Systems UK Ltd. Tel: +44 17
Aladdin Knowledge Systems Inc. ‘Tel: ( 5 0 0 )

Aladdin Knowledge Systems Ltd. ‘el: +97
FAST Software Security AG ‘Tel: + 4 9 8989
Aladdin Japan Co., Ltd. ‘Tel: +81 426.
Aladdin Software Security Benel
Aladdin France SA Tel: + 3 3 141-37

ess.
70-30, Fax



“ In tc l l igent Tools for lntcl l igent Documentation!”

AnswerWorks brings state-of‑

the-art linguistic technology

to YOUR application's Help.

Online Help users will be able

to get answers to their plain

l anguage questions. They

simply type the questions in

their own words a n d “My clients like to”have a choice of hOW4te:search a Heipifile, and the ability fo type a
simple sentence’in your own words.is very powerful :AnswerWorks will find and dis- Maty Deaton, PresidentKNOWiware

play the most pert inent top‑
“By adding AnswerWorks capability to our help:systems, we plan to reduce the number of

i c s . Reduce you r support customer inquiries fo our Customer Service Department.”
Tim Wicks-Frank, Technical DocumentationSupervisor, CompuServe, Incorporated

costs with AnswerWorks! Get 5 7 7 ‑
“AnswerWorks isone of the most exciting developments in Windows Help authoring to come
along in awhile. With the natural language interface, | can offer users aquick and easy way
to find the right information in even the most complex online help systems.”
Ben Weisner, Weisner Associates

faster, e a s i e r a n d moreaccu ‑

rate access to Help

Lats YOU: Pr in ted
Create professional documen‑
ta t ion AND_ .W i n dows 3.x,
WindowsNT & '95,, He lp Files
simultaneously.

Easily inco rpo ra te hyper tex t
links, audio, video and.graph‑
ics into your Help File.

Format yoursd6cumentat ion
and Help independently from a
single source;

Mark materialfor inclusion in the
“DocumentationOnly” or “Help
Only”.

Also available Documentation
Studio: the complete Doc-To‑
He lp suite. Special upgrade
pricing for registered Doc-To‑
Help users.

DocumentationStudio includes:
Doc-To-Help, Helpsite, Smooth
Scal ing, Setup Wizard, Lotus
ScreenCam and Bookmaker
ClickBook.

Manuals
and

Windows
Help

f r oma

Single
Source!

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

AnswerWorks £499 FreeFone: 0800 973 098
Doc -To -He lp £330 FreeFax: 0800 973 327

DOCUMENTATION E-Mail: info@softexport.com
SsTuUOdIO


