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Cross compilation
found the following mid-1980s story on

I theWeb: ‘CraypresidentJohnRollwagen
phoned Seymour [Cray] and told him

that Apple had just purchased a Cray that
would be used in designing the next Macin‑
tosh. Seymour thought for a bit, and replied
that that seemed reasonable, since he was
usingaMacintoshto design the nextCray!’

Are computers fast enough these days
that this nice story can begeneralised to all
kinds of software design and development?
Several years ago cross-compilation was a
hot topic, todayJava is oneverybody’s lips...
Back in the iron age of computing all sys‑
tems were incompatible, then microproces‑
sors and other standard hardware parts
arrived. Operating systems soon followed
suit. There was some brief talk of standard
application frameworks with Taligent and
now we are entering the decade of the
portableapplicationenvironment with Java
andJavaOS taking the lead.

Will we see the day where any shrink‑
wrap ‐ sorry, web-wrap ‐ application wi l l
work onany platform?In lightofallour past
experience and trying to make the best bet
onthe future, shoulddevelopers reallyplace
all their eggs in one basket?And if sowhich
one?NT?Java? ...

DavidMery

Why Rhapsody may
bemusic to your ears

he announcement that Apple has
bought NeXT in a deal worth $400
million slipped outquietly at the end

of December last year. Although many peo‑
pleseemtohavewrittenApple (and, for that
matter, NeXT) off in the Great Platform
Wars, the significance of this deal can’t be
understated. For one thing, it trumps the
monthsof speculationthatApplewas onthe
verge of reaching a deal with Jean-Louis
Gassée’s Be and planning to move to BeOS
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as i ts next generation platform. BeOS
enthusiasts, who I suspect were waiting for
this kind of official endorsement of the new
OS as a precursor to being taken seriously
by the world at large, must besilently curs‑
inga lost opportunity: after all, who is going
to want to buy into a minority PowerPCOS
like BeOS when IBM and Apple, the major
players in the PowerPC marketplace, will
shortly both have industrial-strength offer‑
ings of their own?

Secondly, this deal brings Apple co‑
founder Steve Jobs back to the company he
was kicked out of by the man he originally
chose to help him save it ‐ John Sculley.
Although Jobs is undoubtedly blessed with
the kindofvisionmostCEO’s would kill for,
NeXTStep was never a huge commercial
success. It was alwaysa case of ‘great OS,
shame the hardware costs somuch’. Not
that NeXThardwarewas in any way under‑
powered or substandard: NeXTStation
machines still stand up well against today’s
competition, and in their daywere far ahead
of everyone else. Too far ahead, as it turned
out, because no-one was willing to pay the
kind of price NeXTwas asking.

What really markedNeXTStep (the OS)
outwas the same kindofbreathtakinginno‑
vation in the user interfacewhich hadchar‑
acterised the original Macintosh when it
first emerged. It is this user interface tech‑
nology, and I suspect the component-based
softwaremodelwhichgoes alongside i t , that
Apple wants most for its current systems.
Other NeXT specialities, such as Display
PostScript, are more likely to make it into
the new platform. Core Apple technologies
such asQuickDraw,QuickTime,andCyber‑
dog will definitely be there, according to an
open letter by Apple’s EllenHancock.

The deathofMacOSasa long-termplat‑
formwas forseen some time ago by many in
the industry, when Copland, the much‑
vaunted MacOS 8, failed to materialise
after almost aslongin development asWin‑
dows 95. I’mfrankly surprised that anyone
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thought that migrating an ancient 16-bit,
co-operatively tasked OSto a multitasking
32-bit world would ever work (well , it
worked for Microsoft, but then by some
divine miracle it always does, doesn’t it?
And truth be told,Windows 95 is asmucha
stopgap product for the future ‘Cairo’NT as
MacOSwill now become for Rhapsody).Had
MacOS for PowerPC followed the Windows
NT route from the start, ie build anew
industrial strength OS and supportold
applications in an emulated environment
builtontop ofi t , rather thanwritinga natty
680x0 emulator and then using it to r u n
part of the OS itself, things might have
worked out better. As it is now, those who
write for the Mac have to ask themselves
whether it is worthwhile ploughing much
more time and money into following the
upcoming ‘mini-revisions’ of MacOS, or
waiting for Rhapsody instead.

Developerseager to prepare for the com‑
ingRhapsodywill,weare told, becatered for
by an early technology preview release
sometime later this year. What will bemost
interesting from the of view ofMac develop‑
ers is just how far the new ‘Open’Apple goes
down the road to true openness, ie how
muchof the non-proprietary flavour of Unix
will beretained.Java support is adeadcert,
so the Java camp will be happy, but those
writing code in C++ and Pascalmaybedis‑
appointed, because Apple seems ready to
embrace ObjectiveC, anOOversion ofC lit‑
tle knownoutside the NeXT developer com‑
munity, asthe standard native language for
Rhapsody APIs. In any event, expect a slew
of Objective C books shortly.

That Apple, as an alternative to Win‑
dows or Unix, will continue to be a viable
platform is definitely a good thing. That
NeXT’s innovative technology wil l also be
developed further is equally good. The ques‑
tion we have to ask ourselves now is: will
Rhapsody really tu rn out to be ‘insanely
great’ for developers?

Nei lHewitt



C OMM E N T

A new approach to
software maintenance

hen I’m deciding how I’m
g o i n g to solve a particu‑
lar problem, I make
heavy use of a group of
friends, whomI refer to

asmy ‘cardboard programmers’. The idea is
that they don’t know much about program‑
ming, and don’t particularly care, but their
job is to listen to medescribing a problemor
solution, and make me explain every tiny
detail. That way, if I’ve made some silly
assumptions, or failed to see a difficulty,
they force me to look at i t .

Being a cardboard programmer is a
tough job. CPs have to be interested in the
subject. They have to have an eye for detail.
Knowinga litt le about programming in
general is an advantage, but of course they
can’t be so interested that they wan t to
become programmers, because real pro‑
grammers wi l l make the same mistakes
that I do. The danger of making use of a
cardboard programmer is that, if the prob‑
lem you present him with s t a r t s to look
interesting, the cardboard programmer
becomes a real programmer, and is, conse‑
quently, ruined.

I’m telling you th is , because my story
starts in a pub, in front of acardboard pro‑
grammer. My customer ( w h o was not in the
pub)was sellingaproduct which consistedof
a suite of perhaps twenty programs, all shar‑
ing information through files. ‘This program
is version 5.3’, he explained to m e , ‘this is
25.3, and this is 8.7a, but it includes cus‑
tomisations for this client. Wecan’t keep all
these programs working together.’

I explained to my CP‘This is called ver‑
sioning. Everybody suffers from i t . Where
you make more than one product, all the
products evolve at different speeds, and
every time you make a change to one ,
you've got to change all the others to keep
them working together. Trouble is , you

Jules neededa fresh look at his
new programming assignment
so he decided to go and
meet a cardboard
programmer at the
pub.
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then spend all your t ime changing things,
and no time doing any real work. Not only
that, you’re bound to get the changes
wrong, and the products stop working
together anyway.’

‘But if you have to change them, then
change them you must" said the CP. ‘What
can you doabout that?”

‘The core of this problem seems to bethe
files’ I went on. ‘ I f we could change al l the
file formats so that any version of any pro‑
gram could read any file produced by any‑
th ing else, then most of this client’s

problemswouldgoawayby themselves.’
‘That’s easy!’ said the CP. ‘Just
put the version number of the
program writ ing the file into
every file, and then any pro‑
g r am that reads the file
knows what to expect.’

‘Ah, no , that won’t
work. Any program

could read an

earlier version of the file, but it couldn’t
read a later version. That’s backward com‑
patibility.Weneedforward compatibility as
well ‐ we need any program to reada file
generated bya later version, no matter
what exotic stuff has been added or taken
out. Imagine that one program version
changes its file format: all the programs
that talk to it need to bechanged, andwe're
back to the same old problem.’

The CP thought for a while. Summoning
the vast reserves of his programmingexperi‑
ence heopined ‘Well,you can’t doi t , canyou”

‘Actually,yes you can. I’vedone it before.
All I need to do is figure out how to do it in
this case.’

It was too late. The CPhad done the one
thing that noCPshould ever do: he'dformed
an opinionof his own, andnow hewas going
to defend it . ‘When I was ona course learn‑
ingBasic, we were told that you don’t write
a line of code until you’ve designed the pro‑
gram. Once it’s designed, that’s what you
write. If youwant somethingelse,you've got
to design a new program.’

‘Haven’t you ever heardofmaintenance?”
‘Yessir. That’s bug fixing. That’s not

changing the design.’
Between you and me, the advice he’d

received on his course was the same
codswallop that they teach on all program‑
ming courses. Anyone who truly believes it
can’t have written a line of production code
in his life.Make a note: if someone tells you
with a straight face that the design must be
finished before the coding starts, get your
moneyback right away.

But the CP was having noneof this. ‘ I f
that’s true, why don’t big programs like
word processors do this? Every time you
buy anew version of one of these programs,
you have to use special filters to read in

files from old versions. If you want to
give mea file, I have to
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upgrade too. If you have two word proces‑
sors, and you upgrade one of them, you
have to wait for the second to be upgraded
before you can read files from the new ver‑
sion of the first into the second. Why don’t
they make those files forward and back‑
ward compatible?”

‘Well, that’s because...’
‘It’s true with hardware too. Look at my

laser printer. Two years old, and it’s broken
down with a memory fault. Can I get new
parts? Nope! Can I get a service manual?
Notachance.Can I buymemory chips some‑
place else? Doh! They’ve scrubbed the num‑
bers off them. Even the importers can’t fix
i t .Why? Becausejust likewith the software,
they don’t want to fix the old stuff. They're
no t interested in the old stuff. They just
want to sell menew stuff.’

‘Yes, of course they...’
‘What you should tell your client is: for‑

get about the file problems. There are no
problems: Ship the software with the prob‑
lems still in.”

‘But then the software won't work.’
‘Sure it won't. That’s how he can sell a

fixed version six months later.’
‘But the fixed software wil l have other

problems.”
‘That’s right. Nowyou're catchingon.’
B u t .. but .. the whole point is that we

wan t to make this software better!’
Why?
‘Sowecan sell the new versions.’
‘What’s the point? You can keep selling

the software without making it any better.
Make life easy for yourself!”

How can somebody who is no t a pro‑
grammer be this cynical? I took a slurp of
beer. The CPsaw his opportunity.

‘ I t seems to me’ he said, slowly ( s o that
I ’d understand), ‘that you don’t want to
make your software forward andbackward
compatible. It seems to me that you want
to make quite sure it’s neither. What you
need is some way o f mak ing sure tha t
you've got just enoughversioning problems
so that the software doesn’t work quite
right, but not so many that the product
drowns in them.”

My best cardboard programmer has fig‑
ured out how the software industry works.
He’s no use to me as a CP any more. I guess
he’s going to have to make his money some
other way. a

Jules is still aprogrammer who works more
hours than is healthy. Other idealists can
contact himat jules@cix.compulink.co.uk.
Last week, the cardboardprogrammer
secureda position as senior development
manager at an internationalsoftware
company.



LOOXWin is a complete graphical development tool, based on Win32,

Includes:

Key Features
Fully supports Vector graphics, with
editable resource funtionality
Integrates with standard Windows
developer tools such as MicroSoft
Visual C++

Application wizards are available to
facilitate generation of common
program types
Supports OLE, OCX and MFC standards
LOOXWin uses OLE to export graphic
objects to several types of external
applications. (Word Processors,
Spreadsheets etc.)
The LOOX development environment is
also available onUNIX platforms

h yA O E Mee arm m e
LOOXMaker is a graphic editor with a rich set
of vector and dynamic objects that makes it easy
to design very sophisticated graphical interfaces.

F y  O R M ,  S M

LOOXLib is an object oriented DLL which
allows the creation and control of the graphical
objects designed in LOOXMaker. LOOXLib
automatically handles all the difficulties normally
associated with programming inWin32, including
refreshing and drawing optimisation.

that can dramatically ease the development of your animated interactive
interfaces. LOOXWin is ideal for creating applications in Command and

Control, Network Monitoring, Simulation, Process Control, GIS etc.
LOOXWin comprises LOOXMaker and LOOXLib.

For more information on LOOXWin
contact Scientific Computers on

01293-403636
Premiere House, Bet ts Way, ;
London Road,Crawley, Sussex RH10 2GB e- 2
Tel: 01293-403636 Fax: 01293 403641
Email: info@scl. ° °
WWW: http://wwwscl.com s c i e n t i fi cOMPUTERS
LOOXWin, LOOXMaker andLOOXLibare registered trademarks of Xanth-informatique. All other tademarks are the p r o p e r t yof their respective owners,



SuperCede Java edition ships
e revealed in July of last year that
Asymetrix was to produce its own Java

development environment based around the
SuperCede virtual machine implementation,and
in January the product,SuperCedeJava Edition,
shipped. SuperCede has a number of advantages
over otherJava development systems, in particu‑
lar the ability to modify the source of a program
while i t is runn ing and have that change
reflected immediately, without needing to stop
and re-compile ‐ a feature dubbed ‘interactive
compilation’. In common with one or two of its
rivals,SuperCede will also compile either to Java bytecodes or to nativemachine code.

Within the design environment there is full support for al l standard AWT controls, as well as
Netscape’s Internet Foundation Classes ( I FC ) which are included in the package. The application skele‑
ton code is auto-generated,with developers adding in code in the ‘event-handler’ fashion. Additional code
can also be inserted into the source tree as required ‐ the code generator will leave alone any code added
in by the developer.

Object-Design’s ObjectStore PSE for Java is bundledwith SuperCede aswell, soobjects built with the
system can bemade persistent automatically. Other bundledstuff includesQue’s online JavaQuick Ref‑
erence, and an interactive tutorial from MindQpublishing .

UK pricing details were unavailable at the time of writing, but SuperCede should beavailable from
various resellers asyou read this.
» Asymetrix: URL:http:/ /www.asymetrix.com

Apple buys NeXT, goes into Rhapsody
‘nasurprisemove,Applehasagreedto acquireSteveJob's NeXTSoftware,designersoftheNeXTStep
operatingsystem and associated NeXTCube and NeXTStation hardware. Following the acquisition,

w h i c h brings Jobs back to thecompany hefoundedwithSteveWozniak in 1976,technologies fromOpen‑
__ Step/NeXTStep including the much-lauded user interface will become part of Apple’s next-generation

operatingsystem,code-namedRhapsody.
The announcement of a ‘two-track’ operating system strategy means that the MacOS will continue to

bedevelopedandenhancedwith the technologies formerly gathered together under the umbrella of ‘Cop‑
land’ asMacOS8 in aseriesof incremental releases. In themeantime,the Rhapsodyproject,anall-new but
backwards-compatible microkernel OSfor PowerPC featuring Apple’s premium technologies such as
C y b e r d o gand QuickTimetogether with ablendof theMacandNeXTStepuser interfaces,will moveahead
towards an early previewaround the summer, and an initial developer release by the beginningof 1998.
All thismakes thingsa little difficult for Mac developers, who are expected to continue developing for

whatmanypeoplebelieve is an underpoweredOSwhile simultaneously preparing for a new systemwhich
willb r i n gin a largeamount ofunfamiliarUnix-derivedtechnology suchasDisplayPostScript. It hasbeen
suggested that by the time MacOS has beenpatched to ‘modern’ standards, Rhapsody will beavailable,
designed from the groundup asaMacOS replacement,andwill quickly see off its older cousin.

Developer uncertainty is added to by the announcement that the Rhapsody API set will be based
aroundNeXT’sOpenStep.While it’spossible todevelop toOpenStepwith traditional C++,PascalorJava,
andindeedtheWindowsNTversion ofOpenStep isdesigned primarily towork withC++, the native lan‑
guage of OpenStep is Objective C, a rarely-seenobject-oriented version of Cwhich is supported only by
OpenStepdevelopment toolsandtheGNUCcompiler at present. In anopen letter to developers,Apple's
Ellen Hancock stated that ‘Objective Cis the native language andwill offer some advantages over other
l a n g u a g e s ’ ,while stressing that Apple wouldprovide support for avariety o fdevelopment languages.
» Apple: URL:http:/ /www.apple.com

EuropeanDeveloper Days focus on new tools
lhe latest wave ofMicrosoft developer tools will bepreviewed at a series of Developer Days to beheld
at various locations around the world duringMarch. In the UK and Ireland these will bein London,

Birmingham,EdinburghandDublin.The intention is to show the new products todevelopers and provide
aseries of tracked sessions going into the specificsof usingthe various tools andthe new features ofeach.
As a special treat, eachwill open with a keynote from BillGates h imsel f‐ althoughonly by the miracle of
video rather than in person.

Tools to becovered includeVisual Basic 5.0, Visual InterDev 1.0,Visual C++ 5.0,Visual J++ 1.1,and
Visual FoxPro5.0.
» Formore information, or to reserveaplace, callMicrosoft on01734 270001
» Information can befoundonthe Web at http:/ /www.microsoft.com/devdays
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From Hitachi software comes
Appgallery, a plug-and-play
RAD tool for assembling

components. Appgallery
provides a graphical tool to
construct glue code with a
point-and-click interface.
eliminating the need to actually
write any code. 01628 585335

The FutureSplash multimedia
plugin for Web browsers has
been acquired by Macromedia
and will will now become part of
the Shockwave family as

romedia Flash.
tations work w rector

graphics, and can imp o r t from
tools such as FreeHand.
01344 458600

Multilingual support for Delphi
programmers comes in the form
of Innoview Multilanguage, a
set of VCL components f o r
supporting multiple languages
in a single executable. It even
allows for u: to switch
between languages on the fly
Grey Matter: 01364 654100

TopLevel Forms designer is a
ction

j a t a - awa re

forms for with Microsoft
Office, Exchange, and other
leading office applications. It
does not requ i re a n y VBA or

macro language coding. Point
your browser at
http://www.toplevel.co.uk

Version2.0 of QuickTime VR
adds a C API, as requested by
developers, to integrate with
the other QTML te chno l o g i e s

QuickTime and QuickDraw
The new SDK ‐ with the C API
‐ will be available on both
MacOS and Windows 95/NT
platforms.
URL http://www.apple.com



Version-control tools are
relatively thick on the ground,
but into the fray comes
Versions 2.0 from StarBase.
Available on Windows 95 and
NT, Versions features visual
differencing, audit logs, and ‘an

advanced project repository’
Price £75. Call Contempors
on 01344 873434

The ActiveX control market is
about to be swelled by the
release of Input Pro, a se r i e s

of formatted edit controls on
steroids, and a memo control
that can handle over 64K of
data at a time. All controls are
supplied as 16-bit VBX, 32-bit
ActiveX, and DLL. Price £99
Call QBS on 0181 956 8010

The Apiary Developer Suite is
a set of ActiveX controls which
encapsulate NetWare
administration APIs for use
with C++, PowerBuilder, Visual
Basic, and Delphi. 16-bit and
32-bit v e r s i o n s are provided.

| Price: £189
http:/Avww.apiary.com

FromVideoSoft come VSData
and VSReports, respectively a
small-footprint multi-format
database engine and an
Access-compatible reporting
tool built as ActiveX controls.
Reports may also be output as
HTML documents without extra
programming. Cost: £145.
0181 956 8010

Data warehousing the easy
way is what SmartMart from
Information Builders promises.
The tool includes facilities for
data extract ion, transformation,
reporting, and ‘data mart’
management. Integrationwith
legacy data sources including
SAP R/3 is promised.
0181 982 4700

| Beyondthe screen-scraper
d pees Computer Associates comes Opal,

a tool to bring character and terminal‑
based applications into the GUI age.
Although this in itsélfis nothingnew ‐ after
all, the screen-scraper has been around
since the early days of Windows - what CA
claims makes Opal special is its interface‑
building capabilities. While traditional
screen-scrapers l im i t the developer to
designinga traditional control-and-menu
GUI dialog interface, Opal allows for the
creation of far more individual, Web-page
like interfaces, with rich graphical controls
and multimedia elements including video
and audio.

The product has no scripting or pro‑
gramming language, relyinginsteadonsim‑
ple point-and-click to get the job done.
Client support is limited toWindows 95andNT 4.0 at the moment,while the interface to character-mode
applications can talk to AS/400, VAX, Unisys, anda variety of Unix platforms, aswell asWinHLLAPI‑
compliant products. Application service is provided by CA’s Open-Ingres/Desktop which comes as stan‑
dard with interfaces for industry-standarddatabases from Oracle, Informix,and Sybase.
¥ Call CAon01753 577733 ®URL:http:/ /www.cai.com

[RosannePheips

0-899-00955-6

a n e s
C u r e n t
Edition:

Gogo DVD- with Microsoft
icrosofthasbecomeone of the first companies to announce its support for the upcomingDVD-ROM
datavariant of theDVD(DigitalVideoDiscorDigitalVersatile Disc,dependingonwhoyoutalk t o )

video and audio disc standard. It seems to begenerally assumed that DVD-ROMwill succeedCD-ROM
asthe dominant mediumfor software distributionandmultimedia products,asthenewdiscs ‐ whichare
the same physical size and shape asthe existingCD‐ will holdupwards of4GBofinformation, risingto
tens ofgigabytes within a few years.

Microsoft’s support for DVD onWindows platforms will be in the shape of a class driver built on the
forthcomingWin32 Driver Model, the much-vaunted ‘common’ driver standard for bothWindows 95 and
NT.Class drivers will define basic device classes suchas‘streaminginput’whichwill includeDVD-ROM,
CD-ROM,harddisks,andvideo devices. Thesewill bebackedupby ‘minidrivers’written for specificman‑
ufacturers’ equipment, the idea being that the majority of the device service code is containedin theclass
driver,makingthe task of implementinga driver for a new piece of equipment relatively trivial.

Anew file system format is under development for DVD-ROMdrives, onWindows at least.TheUni‑
versal Disc Format (UDF) will beprovided as an installable file system for bothWindows 95 andNT.
Therewillbesignificant integrationwith the ActiveMovie API to playback theMPEG2.0-encodedvideo _
whichD V Dis expected to carry. A developers k i t for buildingDVDminidriversandvideo‐ ‐ *des
expected to bepartof theWin32DriverModelSDK,when it arrives. °
®Microsoft:01734270001 » URL:http:/ /www.microsoft.com

The great white whale of Java
ot on the heels of its latest Optima++ release, Sybase has made available a preview version of i ts
Java offering, currently knownasStarbuck. It blends the Optima++ interfacewith a newJava back‑

end, includes support for JavaBeans, and provides database connectivity services through JDBC.
Hopping on the currently fashionable rule-based development bandwagon, the product includes the

NetImpact Dynamo application server which can r u n andmanage Java ‘servlets’, removingasmuch as
possible of the processingburden from the client, which, in the Sybase model, should become ‘ultra-thin’.
The debugger has remote debugging capabilities for this purpose.
A variety of wizards and templates will beprovided, aswill tools to manage Java-enabled Web sites.

Plus, because Starbuck and Optima++ share the same interface and most of the same tools, users with
bothwill beable to develop C++ andJava simultaneously.

Sybase is no t the first of the major tools vendors to move towards an integrateddevelopment environ‑
ment for multiple languages ‐ Borland’s Delphi 2.0 and C++ Builder share the same interface, as do
Microsoft’s Visual C++ and Visual J++. Starbuck is one of the first major Java product on the Windows
platform to provide support for JavaBeans andActiveX, however, and the first to allow the developer to
work with ODBC (underOptima++) andJDBC (under Starbuck) side-by-side.
» DownloadStarbuck at the Sybase Web site, URL http:/ /www.sybase.com
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Software Demos on Floppy, CD & WEB!
DEMOduick Simulation Plus creates software
application demos & tutorials which guide the
user through an exact simulation of your
software application. Demos are compact and

do not r e q u i r e the original application.
~ s i Developments fast and easy. The simulation

is created as you simply run your software the
way you want the user to see it. You then edit

the simulation to add Pop-Up messages, graphics, v o i c e and mus i c . Creates the
distribution setup disk automatically. DEMOquick also includesa full multimedia
development system to easily create flashy presentations. Demos run on
Windows 3.1, W i n 9 5 , NT and live from your WEB page.

DEMOquick Simulat ion Plus...
and i n f o r m a t i o n v i s i t “www.amtcorp.com”

Op t i ona l language ki t ava i lab le
For

Adddynamic spreadsheets, stunning charts,
versatile text editing, andpowerful spell
checking to your Windowsapplications
The Visual Developers Suite Deal includes four
powerful OLE Custom Controls (OCXs) that add
significant functionality toapplications built in Visual
Basic, Visual'C++, Delphi, PowerBuilder, and any
development environment that supports OCXs. The
Suite includes 16and 32-bit OCX controls to support
Windows 3.x, W i n d o w s95 andWindows NT.

TRY BEFOREYOU BUY
Fully functional trial ve r s i ons of

a a n d
from the Suite p lus GeoPo in t a n d W e b V i e w e r are

included on this FREE CD-ROM.
Call QBS Software for your copy.

cked full ¢ tial f e a tveX™
apes

and V B Xc
m u l and v i p layed us
includ: rushes. nd man

font s t y l e s a

s ,  b o r d e r s ,  d i

Carbon Copy 32 lets you remotely control
and access another PC from anywhere. Run

and more as if you were sitting in front of the
other PC.

Work from home or while on the road
Support users without leavingyour desk
Conduct online training!
Collaborate with colleagues

wintery:Copy

PRICING
Host & Guest £130
10 user Host £500

r o c o r y ’ n

DBGrid
True DBGrid is the enhanced, full-featured version of
DBGrid that ships with Microsoft Visual Basic 4.0. When
you use True DBGrid you know you will automatically
satisfy all (current and future) software standards set by
Microsoft, and you will be the first to benefit from the
latest OLE and database technologies to be built in all
Microsoftdevelopment systems. If longtermstability and
compatibility is your number one concern, then True
DBGrid is the only data gridof choice!

DBGrid %

Brand new Version 5.0 comes with dozens of new a n d OF
OLi m p r o v e

The WISE Installation System
installation programs for Windows, Windows95 and Windows
NT EXE You m a y upload this
d i r e c t l y  t o

d f e a t u r e s- still a tthe same pr ice a sve rs i on4
crea tes professional

ingle file.

s e p a r a t e de-archiver is n e c e s s a r y

graphics d u r i n g the installation, v e r s i

INI files, e
database, multiple installation directc
P r n Mar If/Else_ b r a n c h i n g .
s c a n n i n g for referenced D L L / V B X s , network/CD-ROM
i n s t a l l a t i o n s , and adding files v i a d r a g and drop. Wise i s
completely Windows based, including the scr ipt editor and the
file compressor. You do NOT haveto e d i t text based script
files. ROYALTY FREE DISTRIBUTION

externa l programs, editing
adding i c o n s to the
installation logs.

‘Business Wolutions

R A D  C +
productivity and

for power,

performance

Developer Edition £139.00
Optima++™ is the first R A Dte ceand p

s l s ( O C X s )and OLE a u
i n t e g r a t e d ,s o you can i m m e

Professional Edition
Optima+ + Professional i n c
" 2 Win

SSIONAI
For developers, Crystal Reports’ unique architecture consisting of
a 16or 32-bit Report Engine DLL and open APIs make it the
ultimate reporting tool. Take advantage of over 80direct calls
plus anOLE Control,VBX or VCL to seamlessly integrate
reports into database applications.
Crystal Reportsallows you to take full advantage of amyWindows
operating system. With 32-bit, you benefit from improvedspeed,
better memory management and a more stable work environment.

: SS
CRYSTAL

REPORTS
PROFESSION(Gompetitive Upgrade - £149 only

You may become the proud owner of new
(Crystal Reports 5.0 if y o u use: Visual Basic ( v 3 or later)

R&R ( v 2 or later), ReportSmith (Delphi), Access, : Attractive
Vi s u a lC++ ( v 4 or la ter ) , Visual dBASE: | Multi-licence

CRYSTAL ASeagate Software Company Pricing Available

Call n o w for further details and FREE software catalogue
QBS Software Limited

11 Barley Mow Passage
London W4 4PH

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

* p r i c e s exclusive of shipping plus VAT

o n h u n d r e d s o f d e v e l o p e r s '
Yo u c a n now p i c k u p d e t a i l e d i n f o r m a t i o n ,

o n t h e n e w q b s s o f t w a r e f t p s i t e :
h o t l i n k d i r e c t to t h e r e f r o m t h e QBS homepage a t :

h t t p : //www.qgbss.com

demos a n d e v a l s
p r o d u c t s f r o m o u r fi l e a r c h i v e

h t t p : / / f t p . q b s s . c o m .  O r



Interested in building 3D
models and worlds? The
RealiMation Space Time
Editor is a complete toolset for
3D rendering. The resulting
files are said to be small and
fast to v iew over the Web with
the free RealiView viewer.

Cost: £349. Call 01332 294441

Developers who need to add
mapping functions to
applications built in Visual
Basic need look no further
than MapServer 3/32, a 32-bit
OCX for creating and v iew ing

digital maps. Pan, zoom and
labelling facilities are all
incorporated
GeoSoft: 0113 234 4000

WebDeploy is an installer built
specifically for the Internet.
Users download a small
executable which then
superv ises the download of
necessary files from the Net,

Apple has launched aMacOS.
runtime kit for Java which
includes the Mac JDK, API
documentation, and an Apple‑
written appletviewer, the
source code for which is
included in the kit. The kit
allows for Java methods to be
called direct from Mac binary
code and vice-versa.

Sun’s just-in-time Java
compiler and development kit
for Solaris have been
released. Performance
i n c r e a s e s o f u p t o 50% are
being quoted. The kit can be
downloaded from
http://www.sun.com/workshop/
java/jit
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Say goodbye to bugs on theWeb
eb developers who r a t e

Ea ow So Faron Boe
have t o program e e e h e s a g s a t e e

extensively in either >
JavaScript orVBScriptwill
be glad to hear about an
extension to Internet
Explorer from Microsoft.
The Script Debugger add‑
on provides a traditional
debuggingenvironment for
both scripting languages
fromwithin IE itself.

The tool has the normal features you would
expect of such a package, includingthe ability to sin‑
gle-step through code, set breakpoints, evaluate
expressions using the source language, and edit the
code at debug time.

A hierarchical source tree display showsa list of
the HTML files and frames involved in the current
execution environment. Used in conjunction with other Microsoft Web tools such as FrontPage 97 or
Visual InterDev, the debugger can track changes to a site on the fly and amend its display accordingly.
The debugger can copewith bothJScript or VBScript in a single HTMLdocument,althoughasMicrosoft’s
JScript implementation is not entirely compatible with the Netscape JavaScript language the debugger
may not beable to cope with pages written specifically for the Netscape browser.

The debugger requires version 3.0 or later of InternetExplorerrunningon eitherWindows 95, orWin‑
dows NT 4.0 on Intel.
» The debugger can bedownloaded, free of charge, from theMicrosoftWeb site,
at http:/ /www.microsoft.com/workshop/prog/ scr ipt lE/

QARun tests distributedclient/server
ersion4.1ofQARun, the software testing tool fromCompuware, incorporates a numberof improve- ‑
ments designed to make it easier to test client/server software in an automated fashion. The major

new feature is an integrated test asset repository which stores testing scripts, results and other data _
together for centralised management andmaintenance.

This provides the individual developer with the power tomanage the testing process from his or her
workstation across multiple operating environments or operating systems. Compuware claims that its
repository implementationis superior to earlier effortswhichgenerally consistedof symbolic linksto files
held across the network, and that the true centralised nature of i ts repository brings significant advan‑
tages to the developer. This includes facilities for collaborative testing, custom reporting,and reusability
of test data across the whole range of QACenter applications whichwill all, in time,bebasedaround the
repository. Compuware also claims version management is made significantly easier when all revisions ‑
of the testing scripts anddata are heldunder central control.

Outside the repository,version 4.1brings full object-level support forWindows 95andNT,aumber
ofWizards to aidtest script development, andaWebbrowser interface for remoteuse.
® Pricinganded informationfromf o e )onue753 72000
Real-timemodellingwithTelelogic 1Tau
jb e e sworking with the SDT and ITEXtools from Telelogic will welcome the arrival of Tau, an

umbrella enviroment for both tools which itself incorporates a number of new features designed to
assist in the modelling process. The SDT Object ModelEditor is an OMT/UML compliant systemwhich
bridges the gap between the analysis and design functions of the SDT design and ITEXtesting tools. It
supports class and instance diagrams in bothOMT andUML style.

Also forming part of Tau is the Organiser, which aids in the categorisation andmanagement of object
modeldiagrams. The Organiser sports auser-customisable interface.A linkhandlingtool, Implink, is pro‑
vided to track requirements from analysis to code in both directions. The idea here is that the effects of
changes at the specification level on the resulting code can be seen quickly and easily. Tau additionally
supports data modelling in ASN.1or CORBA/IDL.

BothSDTand ITEXare tools traditionally aimed at the real-time and embedded development areas,
andconsequently Tauwill beone of the first model-baseddevelopment tools to beavailable in that sector.

Although noUK pricingwas available at the time ofwriting, more informationonTau can beobtained
from the Telelogic Web site.
» Telelogic: 00 46 40174764. 9 URL:http:/ /www.telelogic.se
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B u i l d  b e t t e r  a p p l i c a t i o n s
A d d p e r f o r m a n c e , f u n c t i o n a t i tyuer& veMWatility

CodeWright Professional 4.0
The programmer's favourite
programmer's editor, now has a user
interface polished for Windows 95.
Favourite features, such as multi-file,
multi-window editing, including search &
replace, chroma-coding and more.. are
enhanced with the new API Assistant and
Button Links to tag notes e t c . Available

for Windows 3.1 and Windows 95 & NT ina single pack.
Now available on CD or 3.5" ‐ £179

Soft iCE3
Need to debug below the surface of
Windows? SoftICE 3 offers single-machine,
kernel mode, multi-thread and multi‑

N ; 7ega process debugging, with Win32 fault
trapping and exception handling. Version
3 has support for data structures local
symbols, with full support for WindowsSOFTICE3
NT and Windows 95 address contexts .

SoftICE NT £595; SoftICE 95 £395; SoftICE NT & 95 £795

Symantec Visual Cafe
Symantec Visual Cafe revolutionises Java
development; whether you're simply
adding animated graphics to a website, or
creating sophisticated Intranet appli‑
cations. Visual Cafe’s Rapid Application
Development Environment lets you build
Java applets and applications visually. It
comes complete with ready-made
components that you can drag and drop

o n t o forms. Simply select the component ‐ button, t e x t block,
dialog box, etc. ‐ and use the Interaction Wizard to specify
interactions. £149; Visual Café Pro. £359

VtoolsD f r o m Vi r e o Software
AC library and C++ Class library of
functions for developing Windows or
Windows 95 Device Drivers. The Quick
VxD code genera tor automatically
writes the VxD skeleton. cus tom header
files and libraries au toma te segment
management and expose VMM functions
to C & C++ programmers. Debug and

final release libraries are included. Combine with Nu-Mega’s Soft‑
ICE/W, to get the complete VxD build and t e s t solution.

@PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR
IS NOT LISTED @ CALL FOR OUR COMPREHENSIVE
CATALOGUE @ PRICES ARE EXC!
@ SHIPPING TO MAINLAND UK £
LONDON DELIVERY AT COST @ PRICES ARE
SUBJECT TO CHANGE - PLEASE CALL TO CHECK
@ VISA, ACCESS, &MASTERCARD ACCEPTED WITH
PHONE ORDERS

TO ORDER C A L L
0 1 7 1 - 8 3 3 - 1 0 2 2
F A X O 1 7 1 - 8 3 7 - 6 4 1|

c k e r Profésional
er Professional redefines

automati¢ error. deteetion for’ C/C++
develo) i
Profes:

igWin 95-or NT.
dition | akthrough

to captu nNmore
with extended API

checking. Integration into the
m e n t , enables ‑

BoundsChecker to be used at all stagés of development. New
version 4.2 with improved performance now shipping. £395 +
BoundsChecker Professional for both Win 95.& NT. £595

Optima++ Professional 7
includes everything in +
Opt imat++ Developer plus
the patented Powersoft
DataWindow for data- mn
access, analysis, presentation, and reporting, all without coding
SQL. Create and deploy Internet-enabled applications, and build
cus tom application servers using CGI, NSAPI, and ISAPI. “Includes
powerful version,control interfaces,ee otadecoress. and a 3‑
user Sybase? S ere server ance.
Special Price of £329 ee

y =

MKS Toolkit gives Windows NT3, id
Windows 95iercopers ge ~
powerful UNIX tools inclu ‘ornShell, . ”
awk, awkc, vi and visualfies ah wet

make, a windows schedul p. sed, tar,

cpio, and pax - more than |90 utilities and
cammands for performing a variety of
computing tasks, with support f o m
long filename. For Win 95 & NT s
Alpha, Mips on one CD. £239 | & .

M K S Too lk i t ve r 5.1

a
Ww ens!1Bradley*
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C O M M E N T

Letters
We welcome short letters on any subject relevant to software development.
Please write to: The Editor, EXE Magazine, St. Giles House, 50 Poland St,
London W1V 4AX, or email editorial@dotexe.demon.co.uk. Your letter will be
considered for inclusion unless it is marked ‘not for publication’. Letters may be edited.

Plus points
Dear Editor,
Chris Cant asks ‘Why is the ++ there in
J++?’. Well, it’s a little known fact that actu‑
ally all the programmers at Microsoft are
really developing code on Unix Version 6
using the ed editor. So, they took the C++
development environment and said

g / C + + / 8 / / I + + / g

True? Well, not really. But my Beta version
of J++ still had some C++ stuff in its help
files, soit’s not too far from the mark.

Incidentally, Collinson’s theorem about
Java states: Java will only become useful
when the number of useful applications in
the world written in Java exceeds the num‑
ber of books that have been written about
the language. I predict we'll get there, per‑
haps by 2001?

Peter Collinson
pc@hillside.co.uk

According to the book, 2001’s HAL was
built on January 12, 1997.MaybeHAL’s
code wi l l berewritten in Java. - Ed

Java static class variables
Dear Editor,
In last month’sJava tricks and tips article I
suggested a couple of ways to reduce the
numberof classes in an applet. One idea was
to use static class variables to hold informa‑
tion about a set of class instances. I would
now like to recommend against using this
technique, as static class variables a r e
shared between multiple instances of an
applet, possibly even if they are on different
web pages. Soa better solution may be to
have one collection class anda separate class
for each type in the collection. This is how
G r i d B a g F o r mnow works; there’s a separate
GBFcomponent for each component.

About some other points raised in the
article: note that the JDK 1.1should support
tabbing between fields. In addition version

12

1.1of the JDK adds support for JAR files so
havinga lot of classes is less of a problem.
But the question remains: when will most
users haveJDK 1.1browsers?

Andsorry to those who haveshown inter‑
est in the HelpIndex applet, all the source is
not available for free.

Chris Cant
chris@phdcc.com

The electric ant
Dear Editor,
Peter Cochrane’s comparisons (The Electric
Ant, December 1996)between programming
and lifesystems are unconvincing.

a. He says that living things, unlike man‑
made programs, are ‘fit for purpose’. It’s
the other way round: Living things are
notdesigned for a purpose,or designed at
all. Variants of life come into being by
chance, and surviveif they are fit, not for
purpose, but for survival.

b. He says ‘nature generat{es] unbelievably
complex behaviour from incredibly sim‑
ple programming’,and instancesants. He
justifies neither ‘unbelievably complex
behaviour’ (how doyou measure the com‑
plexity of behaviour?) nor ‘incredibly sim‑
ple programming’ (where is the program
in an ant?). He says that ants’ ‘phenome‑
nally’ complex behaviour was simulated
in 400 lines of code. Does this means that
the behaviour of NT ‐ which is complex,
but not phenomenally complex ‐ could be
simulated in fewer than 400 lines?
He disparages the numberof linesof code
produced by humans, and the number of
bytes of storage they occupy, implying
that nature would manage with less. But
the DNA‘program’ that controls humans
is one billion 6-bit characters long ‐ a lot
larger than the largest human pro‑
grammed system to which he refers; and
the DNAprogram resides,in duplicate, in
every cell in the human body. (Luckily
nature, like computer engineers, concen‑
trates onminiaturisingthe hardware.)

c.

EXE: The Software Developers’ Magazine

d. He dismisses as unsuccessful attempts
to use ‘software building blocks’ ( s o
much for object classes), and proposes,
as an ‘alternative’, ‘genetic mutation
and exchange’, along the lines of nature.
But he doesn’t explain what he means
by that.

e. He implies that because nature has
evolved complex organisms, program‑
mers ought to emulate nature in gener‑
ating programs. Of course in practice no
programmer would be so irrational. At
the most a programmer, havingdecided
on the best method of generating pro‑
grams, might notice an amusing simile
between this method and the evolution
of life. The article is full of these similes
( ‘sof tware that writes itself in a similar
manner to the evolutionary process of
l i fe’; the sexual reproduction of pro ‑
grams); unfortunately these similes are,
except at a poetic level, practically
meaningless.

Alan Leadbetter
Tunstall, Stoke-on-Trent

Poetry lessons
Dear Editor,
I was surprised todiscover a poem lurking in
last month’s Object Lessons. Evidently
poetry is no longer to be just the preserve of
the London Review of Books. Well done for
bringing some ar t back into the science of
software development.

June Westin
Coventry

Poems a r e effectively not very common
in EXE, bu t this is actually the second
consecutive month that we a r e featur‑
i n g some, in this issue from no less
than the golden-throated Verity Stob.
If y o u do occasion to wr i te p o e m s on
a n y subject related to software devel‑
opment, do n o t hesitate to send them
for publication ( w e have some signed
copies of the Java Programming Lan‑
guage to give away). - Ed
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MICROHELP - GO B U I L D S O M E T H I N G

C o o l To o l s f o r V i s u a l
P r o g r a m m i n g

Code Complete

Code Complete : A Su i te of
Productivity To o l s F o r Superior
Application Development

@ Combines Splash Wizard, Code Analyst and
AutoCoder with 3 special ass is tants on one
CD-ROM

@ Splash Wizard adds complete v e r s i o n

checking to apps, including the verification
of ActiveX, VBX, DLL and EXE files

@ Code Analyst lets y o u cross reference your
applications; perform sophisticated code
r e v i e w s ; and optimise the speed o f

executables with the Code Compression
Wizard

@ AutoCoder simplifies team coding efforts
by c r e a t i n g and inserting code templates
u s i n g a Project Wizard. Also adds
sophisticated application-wide error handling

@ Message Box Assistant creates message
boxes instantly. You simply specify the
parameters

@ Common Dialog Assistant generates the
n e c e s s a r y V B code, you only need t o specify
dialog type and parameters

@ HelpContextID Assistant scans a VB4 project
and generates a list of HelpContextIDs to
simplify connection of the app to i t s
Windows Help file for context sensitive help

MicroHelp

OLEToois
Cook Tools for Visual

&, CIRCLE NO. 055

OLETools 5: The Premier Collection
of ActiveX Controls

@ Over 55 ActiveX controls ( in 16 & 32 bit
versions) for Visual Basic 4 and Visual C++

@ Over 20 data aware controls reduce
development time & take full advantage of
the data access capabilities of VB4

@ Interface controls include Tab control, Tree
control, multi-column List and Combo boxes
and v a r i o u s masked inpu t controls for
advanced data verification

@ Date & Time controls for adding time
management features, including a 3D
Calendar control with support for 17
languages

@ Multimedia controls build sight and sound
in to apps, including Image control, Wave
control and AVI control

@ Other highlights include a Network control,
INIcontrol and Sub-Class control

@ Noruntime royalties

Upgrade f r o m VBTools: £99

VBTools 5

VBTools 5: The Most Diverse Set of
VBX Controls f o r Visual
Programming

@ Over 60 VBX controls for Visual Basic.
Works with any visual programming
language that supports type 1VBX controls

@ Over 20 data aware controls to take
advantage of VB’s links with the Access
database engine, or if you want to use a
control without binding capabilities, just
use MhOutOfBounds - it binds in any
control

ew VBXs in version 5 include ones for
interface design, t ime management,
multimedia and Windows reg is t r y
manipulation

@ Other feature-rich controls offer numerous
custom proper t ies and e v e n t s , e g .
Mh3dTxt, MhCommand, Mh3dCheck,
Mh3dFile, MhRollUp, MhIntInput,
Mh3dCombo, Mh3dDrive, MhTree, MhDice
& m a n y more

@ No runt ime royalties

anutng (=Cool Tools for Viswel

Upgrade: £49

Prices quoted exclude delivery (£8.00) and VAT

www. contemporary.co.uk

TO ORDER C A L L :

MONTEMPORARY O 7 0 0 0 4 2 2 22 4
Tel: 07000 422 224 Fax: 07000 422 225 E-mail: cssales@contemporary.co.uk

Sales Office, Contemporary Software Ltd, Kingswick House, Sunninghill, Berkshire SLS 7BH



F E AT U R E S

efore HTML (HyperText
Markup Language, natch), and
before HTML made people
aware of SGML (StandardGen‑
eralized Markup Language),

the worst preconception one would have
encountered about SGML might have been
the assumption of those who, having delved
in to the depths of IBM’s mainframe
DCF/Script text processing and met GML,
imaginedthey were three-quarters to know‑
ing SGML. But now there is the Web, and
HTML, and genuine misconceptions pro‑
moted by such pat (pun intended) formula‑
tions as: ‘SGML, a superset of the Web
language HTML, is a cross-platform format‑
tinglanguagemuchusedforfrequently-revised
criticaldocumentssuchasacademic reports...’.
Tftrue, thatwouldmakemetheArchbishopof
Canterbury. But this is an age of virtual real‑
i ty - HTML isa ‘programming skill’ to add
pad-out every software developer's résumé ‑
andofoxymoronsgivencredenceby poorpuns.
Who, exactly, is fooling who by calling mark‑
ing-up text withHTML ‘coding’?

SGML and HTML are connected, by the
epithet ‘markup language’ at least, but as
languages they are significantly different.
Proprietary extensions notwithstanding,
there is adistinct set of tagnameswhichcan
be identified as belonging to HTML. But
despite the HTML-like feel of typical SGML
documents, you will search in vain in the
SGML standard for tag names: there are

14

beautiful
The mother of all markup
languages is employed in

almost every area computer
a

programs are, and yet many people don’t know what it is.
Adrian Orlowski explains why it deserves top marks...

none. SGML is asmuch a markup design
language asamarkup language.

HTML, onthe other hand, is a speciality
language for hypertext ‐ a particular way of
encoding hypertext for use on computers
that relies uponHTTP(HyperText Transfer
Protocol) for document integration.The ‘gen‑
eral’ in SGML means that the markup is
conceptually abstract with respect to all the
different ways that the text might be
processed: it’s not specific to page composi‑
tion, or cross-referencing, or indexing, etc.
Not being process-oriented, it describes the
data, not what a program should dowith it.

By contrast, most markup in text pro‑
cessing isproceduralmarkup (egformatting
codes): that is, oriented maximally towards
processing, with all the problems that
brings. An advance over this is generic
markup,socalledbecause it uses descriptive
identifiers (for instance t o p i c ) in place of
formatting codes. It is possible to get your
word processor to output generic markup,
but only insofarasusingabstract styles such
as ‘emphasised’ instead of marking text as
italic. In the real world, however, generic
markup is still usually specific to one appli‑
cation, and can intrude in an ugly way on
format conversion, usually leading to aneed
for custom ‘filter’ programs.

<@_@>
SGML builds on the insights of generic
markup, but makes it computationally rig‑
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orous, with a data model that is inherently
hierarchic. The same mechanism for mark‑
ing up isolated words is used to nest larger
text aggregates, so documents are struc‑
tured from top to bottom. The language has
the power to definesets ofgeneric identifiers
for use in marking up data content, and,
more importantly, to specify constraints on
their use within documents. It is these fea‑
tures thatmakeit a significant advanceover
other languages devised for markup.

SGMLmakes it possible to create custom
tagginglanguages for specificpurposes ‐ the
HTML standard as defined by W3C is an
example of this ‐ which are termed applica‑
tions of SGML. Applications of SGML have
the special characteristic of being in them‑
selves computationally rigorous, since they
havea precise specification in the formof an
SGML Document Type Definition (DTD) .
This has an important implication ‐ the
compliance of SGML documents can be
enforced by a generic validating SGML
parser that interprets the DTD.

In addition, you donot need to manually
inspect the text of a conformant document to
find out what markup there is, since the
parser knows this from the DTD.Note,how‑
ever, that SGML itself does not define any
semantics for document data, nor, inciden‑
tally, for generic identifiers or attributes.
What a document’s tags mean is up to the
application. For example, an application
might define an element (effectively a docu‑
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ment logical component marked by tags)
called DATE, which requires sub-elements
DAY,MONTH and YEAR. An SGML parser can
verify that an instance of DATE actually does
contain these sub-components, but it cannot
check to see if they contain sensible data, or
any data at all.

Document semantic constraints there‑
fore have to be handled by application
processes. But,unlike in other areas of com‑
puting, there is a formal means to designate
content that cannot be directly processed as
beingof a special type which may require a
subsidiary program to be spawned. SGML
expects binary data such as audio or video,
and text in special notations likeTeXor C, to
behandledthis way. This idea is unremark‑
able in bespoke systems implementations,
but it is ameasureof the industry that it has
taken the Web, and Web browsers in partic‑
ular, to make it acceptable in the mass mar‑
ket, where the kitchen-sink-with-bells
approach has become the norm.

We can now pin down some of the confu‑
sion about SGML and HTML: many of the
features of HTML that have become defacto
standards haveat various times reposedonly
in certain vendors’ Web browsers. In parallel
with this development, the W3C has been
defininga standardised HTML based onthis
‘HTML du jour’ ( t h e latest version being
HTML 3.2), couched in a formal SGML DTD.
So, HTML 3.2 conformant documents are eo
ipso valid SGML documents, but many
‘HTML dujour’ pages,particularly those pro‑
duced by Web authoring tools, are not, since
they lack the rigour SGML requires.

However, some organisations have
embarked on using HTML du jour ( s o m e ‑

times with even more proprietary enhance‑
m e n t s ) as their base data storage format,
tying them toa particular product. Where
SGML represents a proven way for owners
of text data ‐ often more valuable than the
executables used to process it ‐ out of the
tyranny ofprogramsover data, the situation
is a case (as the Who songputs i t ) of ‘meet the
new boss, same as the old boss’.

The draftsman’s contract
If you do want to take advantage of SGML,
what does it take to draft your own markup
language with it?As you can probably imag‑
ine, designing a DTD requires both quite
intimate knowledge of SGML syntax, and
experience of how it works in practice.

Unfortunately, many publicly available
DTDsarebehemoths.The groups responsible
for many of the DTDsthat are publicly avail‑
able have often had an eye to migrating all
sorts ofdocumentationto SGML,andsobring
all manner of document objects and contin‑
gent structures on board. The task is funda‑
mentally one ofanalysis,notprogramming.
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Simple, practical DTDs for everyday doc‑
uments are few and far between, partly
because widely available SGML-aware soft‑
ware (shrink-wrapped, cheap, yet ade‑
quately functional) hasbeen lackingto date.
This has made the acquisition of SGML
skills in one’s leisure time an activity for
ardent masochists only (see alt.sex.sgml).

4 i s 5  d e m o - l t r . d t d

F E A T U R E S
But things are changing: there are rumours
that Microsoft,havingreinvented itselfafter
discovering the Web, now recognises that
SGML might be an opportunity. As far as
the SGMLmass-marketgoes, though, it cur‑
rently trails a longway behindWordPerfect,
which has integrated core-level SGML sup‑
port into WordPerfect 7. With i t , you can

Didact ic DTD f o r s imple correspondence a p p l i c a t i o n .
**SGML Declaration requi res NAMELEN 16**
$ I d : d e m o - l t r . d t d , v1 .1 1996/02/07 14:21:00 adr ian Exp $

= e :

< ! E N T I T Y%tex tua l "#PCDATA | emph | s t r o n g | c ross re f " >

rd ted ELEMENT MIN CONTENT
< t - - e e e s e s = === =

+(EXCEPTIONS) - - >
s a a s a s - - >=

<!ELEMENT demo-ltr oo ( ( t o ? & d a t e ) , D e a r , body, Yo u r s , Encs?, RSVP?)
+ ( a d v i s e )  >

< ! - - Main components - - >

<!ELEMENT to - © (#PCDATA)
<!ELEMENT date - © (#PCDATA) >
<!ELEMENT Dear - 0 (#PCDATA)°
<!ELEMENT body - 0 ( p a r a , ( p a r a | p i c t u r e
<!ELEMENT Yo u r s - 0 (#PCDATA)
<!ELEMENT Encs - o ( i t e m * ) >
<!ELEMENT RSVP - 0 (#PCDATA)

<!ELEMENT advise # (#PCDATA)

< ! - - Components of Body element - - >

<!ELEMENT p a r a = . ( % t e x t u a l ; ) + >
<!ELEMENT l i s t - 0 ( i t e m + ) >
<!ELEMENT i t e m - © ( % t e x t u a l ; ) + >
<!ELEMENT p i c t u r e o o ( g r a p h i c , t i t l e ? ) >
<!ELEMENT g r a p h i c - 0 EMPTY >
<!ELEMENT t i t l e - o (#PCDATA | b o l d ) + >
<!ELEMENT (emph, s t r o n g )

-  -  ( # P C D ATA )  >
<!ELEMENT cross re f - o EMPTY >

°
°

< ! - - A t t r i b u t e s - - >

- -Reta in newlines in data-->

- - " D e a r " t o b e g e n e r a t e d - - >
|  l i s t ) * )  >

- - " Yo u r s " t o b e g e n e r a t e d - - >

- - K e e p l i n e s ; use monospaced f o n t - - >

- ( a d v i s e )  >

a t s DEFAULT - - >
< t e - = = === e s s e s = s e c e e s - - >
<!ATTLIST demo-ltr f rom ( A d r i a n | A l i son | Eleonora | B e t h i a ) #REQUIRED

version CDATA #PIXED " 1 . 1 "
date NUMBERS #PIXED "96 02 07" >

<!ATTLIST l i s t show-as ( l e t t e r s | numbers | b u l l e t s | p l a i n ) b u l l e t s >

<!ATTLIST graphic name © ENTITY © #REQUIRED >
<!ATTLIST p i c t u r e id ID #IMPLIED >

<!ATTLIST Yours

<!ATTLIST cross re f r e f s IDREFS

< ! - - Notat ions - - >

c l o s i n g ( s i n c e r e l y | f a i t h f u l l y ) #CONREF>

#REQUIRED>

<!NOTATION wpg PUBLIC "-//Corel//NOTATION WordPerfect Graphic//EN">
<!NOTATION eps PUBLIC "+/ / ISBN 0-201-18127-4::Adobe//NOTATION P o s t S c r i p t Language R e f .
Manual//EN">

< ! - - Character e n t i t y s e t s - - >

<!ENTITY % ISOnum PUBLIC " ISO 8879:1986//ENTITIES Numeric and Special Graphic/ /EN">
<!ENTITY % ISOpub PUBLIC " ISO 8879:1986//ENTITIES Publ ish ing / /EN">
<!ENTITY % ISObox PUBLIC " I S O 8879:1986//ENTITIES Box and L i n e Drawing//EN">
‘%ISOnum;%ISOpub;%ISObox;
<b>

Listing 1 - Acomplete DTDfor a simple type ofdocument called demo-ltr.
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NuMEGA
SortlCE;

The Advanced Windows’ Debugger

t e i n Need to debug below the
Multi-process,multi-thread PAB =| a c e ot W! n d Ows?

debugging .
Win32° fault trapping and ExperienceReon anno Absolute \ ronal|
exception handling and Raw Debugging Power with SoftICE!

Integratedsupport for data
structures and local symbols Asan advanced Windows® developer, you need complete system

control and visibility to find the mos t difficult bugs in Windows. You
Debugs all system modules, need NuMega’s SoftICE”, the legendary Advanced Windows

Win32/Win16 applications, DLLs, Debugger”.
VxDs, and DOSprograms,
including DOSextender

applications
SoftICE gives you r a w , source-level debugging power to penetrate
Windows barriers and go anywhere in the system‐right down to the
metal. SoftICE solves the toughest software interact ion problems,

Integratedmouse support because it freezes the entire system and debugs all processes and
threads simultaneously.

Full support for Windows NT° and SoftICE’s On Demand Debugging” gives you total
Windows® 95 address contexts system control at the stroke of a hotkey. Built-in

fault-trapping and exception handling features
Advanced reverse Update To let you debug during an application or
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learnenough to handle realworld DTDsand
SGML documents in a point-and-click envi‑
ronment conducive to experimentation. ( I f
nothing else, you will at some stage have a
need for an SGML document v iewer) . Of
course, as it’s a wordprocessor, you can only
do formatting with i t , but it can provide a
good practical introduction to the basics of
SGML, l ike how output is driven by start
and end tags, and can be influenced by
attributes, ancestral contexts (whether or
notan element is withina certainparent ele‑
ment), and positional ordering of elements
(eg not indenting the first paragraph in a
sequence).

A smart SGML text editor is not essen‑
tial, but it is handy to havea tool that can
interpret DTDs and handle the syntactic
niceties of SGML markup. There are a few
features (sic) of SGML which can seem like
‘gotchas’, especially where the problem is
related to the DTD and whether some text
should be interpreted as markup or data.
(For reference: beware the ‘mixed content
problem’, and don’t forget that altering the
tag omission features of aDTDcanhave the
effect of turning what was document data
into markup and vice versa. Yes, ouch).

When you are confident with the basics
ofhandlingSGML documents,you canmove
onto more sophisticated tools like the public
domain Perl/SGMLSpmor SGMLe,or ( i fyou
can afford i t ) Omnimark. All of these are
built over an SGML parser because,
although you can rol l your sleeves u p ,
develop aBNFgrammar for some document
markup,r u nit past lex andyacc, code upthe
functional bits in C/C++, and then hack it
some more to get it to work on the unusual
features of SGML markup which were put
there to make life easier for people, it is
much quicker to piggy-back processing pro‑
grams over a generic SGML parser which
can handyou the parsingrecords.

SGML documents
Now we can get technical. An SGML docu‑
ment comprises at least three logical parts.
In the order in which they mustbepresented
to an SGML parser, these are:

1. An SGML declaration. The function of
this part is rather like a command-line
response file for a compiler: it sets various
feature switches for parsing, and
describes the concrete syntax of the parts
which follow, indicatinghow markuptext
should bedistinguished from data text.
A document type definition. This is a
set ofdeclarations which hasthe function
both of pre-declaring markup objects
( r a t h e r l ike C/C++ header fi les ) and
defining those objects (rather like includ‑
ingC/C++ source).

3. A document instance. This is what is
normally understood as the document.
But in SGML it is just an instance of a
type of SGML document which has been
defined in the DTD.

These logicalparts may each consist ofmore
than one text object (ie file), and can usually
besubmitted for processingasseparate files,
or concatenated into a single r u n unit. In
fact, there can be more than one DTD, and
one ormoreLinkProcessDefinitions(LPDs),
which specify additionalmarkupthat canbe
attached for specific processing circum‑
stances, like preparing paper or electronic
versions). The SGML declaration itselfmay
beomitted, in whichcase the processingpro‑
gram will use the reference concrete syntax
described in ISO 8879.

What does concrete syntax mean? Why
are things separated between a DTDand an
SGML declaration? SGML does not actually
define what the ‘on-the-ground’ syntax of
SGML documents should be(ie how tags are

y o u m i g h t cons ider f o r a f u t u r e d r o p :

" F l o w 1 " > < g r a p h i c n a m e = ' s u g g e s t' >
‘Suggested enhancement to Armageddon. / < / >

best f o r t h e f o r t h c o m i n g f u l l p r o d u c t r e l e a s e .

Listing2 ‐A document instance which uses the demo-ltr DTD.
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formatted etc). ISO 8879
instead contains only an
abstract syntax, which con‑
sists of slots like STAGO
(start-tag open), ETAGO
(end-tag open) and TAGC

(tag close). It is up to an
SGML application to fill in
those slots with characters that wi l l fulfil
those roles, to produce a concrete syntax
which wil l then apply to markup both in the
DTD and instances of that document type.

For example, the most common mapping
in SGML documents of STAGO is to the char‑
acter <, ETAGO to the characters </ and
TAGC to the character >. This is part of ISO
8879's illustrative ‘reference concrete syn‑
tax’, on which most SGML applications are
fairly closely modelled. This is why most
SGML documents so closely resemble
HTML text. But in fact, someone devising a
new SGML applicationcould specify that an
open-tag should start with { > , that an end‑
tag should begin wi th {< and that tags
should close with }. Sothe following text
cannot possibly beHTML ( i n any guise), but
could bevalid SGML:
{ > p a r a }
T h i s e x a m p l e o f SGML t e x t u s e s a v a r i a n t
c o n c r e t e  s y n t a x .
{ < p a r a }

However, this is so rare that sightings are
worth reporting immediately to Usenet’s
comp.text.sgml.

SGML divides itsmarkupconstructs into
four kinds: tags, references, processing
instructions, and declarations. Tags you
should be familiar with from HTML; what
they designate goes by the SGML name of
elements.All tags havethe primary property
of a name, but they can also have subsidiary
properties called attributes, for specifying
additional information about a particular
element instance.

References, though mainly used in
HTML for insertingcharacters into the doc‑
ument which could be misconstrued as
markup,are usedmuch more extensively in
SGML both in DTDs and document
instances. Their referents, called entities,
can range in size from single characters to
whole SGML (sub-)documents,and can con‑
tain either markup or data or both. This is
how SGML documents incorporate binary
data such as graphics. Entities in fact step
down from the logical abstraction of most
markup to specify the physical organisation
of SGML documents.

A note about names: while element
names refer to classes, entity names always
designate a particular objects. ( Indiv idual
elements can begivenunique names via the
ID attribute, provided it is part of their
declared list of possible attributes).
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Processinginstructions are merely a way
of encoding process or application-specific
data into a document. Beginners find this
comforting, but in practice there is rarely
any need for them. In particular, since
SGML documents often have to be rendered
in several different ways, specific processing
instructions can hinder document portabil‑
i t y and reuse. HTML du jour, being essen‑
tially processinginstructions anyway, would
seem to need no generalised syntax. Bu t
having looked at the output from Microsoft
FrontPage, perhaps an equivalent SGML
syntax should have been included. This is
the difference it would have made:
<?VERMEER

BOT=Inc lude
U - I n c l u d e = " h r u l e . h t m "
TAG="BODY">

< ! - T h a t was a p r o c e s s i n g i n s t r u c t i o n .
T h i s i s a comment . P r o c e s s i n g i n s t r u c ‑
t i o n s a r e o u t p u t b y a n SGML p a r s e r ; c o m ‑
ments a r e e a t e n and n o a p p l i c a t i o n g e t s
t o  s e e  t h e m ‐>

Before elements or entities can be used in
markup, they have to bedeclared. There is a
class of SGML statements concerned with
declaring elements, attributes, entities, and
other markup items. Most (but not al l) such
declarations occur in the DTD part of the
SGML document. If the content of an ele‑
ment or entity needs special handling by a

processing program, this is where formal
notation names for these classes of content
are declared.

Down to the details...
Now if you’ve savoured the last few para‑
graphs, you should be able to identify the
common SGML markup declarations in a
DTD and guess what they are doing. Try
Listing 1. This is a complete DTD, designed
for didactic purposes, for a simple type of
document called demo-1 t r. One not much
more complicated is doing sterling service
chez nous asacorrespondence application in
WordPerfect. A few points might clarify
some aspects of it:

1. The declarations have been segregated
into groups for clarity, but are considered
to come into effect simultaneously. The
exception to this rule is that entities have
to bedeclared before they can beused.
At the top of the DTDa ‘parameterentity’
called t e x t u a l has been declared. This
can beused only i n a DTD.

8. Elements a r e declared as taking either
parsable character data (#PCDATA)or ele‑
mentcontent, which is specifiedin a sim‑
i lar way to regular expressions.

4. An exception to the regular expression
syntax is the & connector in the declara‑

2.

7.

F E A T U R E S

tion o f the D E M O - LT R
element. This means the
connected elements can
occur in any order
within the data.
The notation + ( . . . ) in
the document element
means that an ADVISE
element can be placed anywhere in the
content o f a D E M O - LT R element. Since
this implies that such elements can con‑
tain themselves, there is a corresponding
notation - ( . . . ) to override this behav‑
iour (see the ADVISE element declaration
for further detail).

. Notice that I T E M s can occur in both
L I S Ts and ENCS components.
Attributes all have names.They canhave
various types of value, and a default can
bespecified. (Refer to an SGML reference
for details). The #CONREF designation in
the YOURS attribute list is special: such
elements either have an end-tag and ele‑
ment content, or a start-tag only and
attribute content, but not both.
The declarations of the notations demon‑
strate the recommended alternative to
system identifiers. Public identifiers
m e a n SGML documents donot have to be
edited for a different environment. An
applicationwill typically mappublic iden‑
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tifiers to system ones
usinga side file.

9. The DTD includes three
sets of commonly used
glyphs defined in ISO
8879.These are declared
collectively as enti t ies,
and then loaded using

the parameter entity variation of entity
reference syntax.

10.Finally note that SGML comments
extend from the first ‐ characters to the
next ‐ characters. However, the syntax of
SGML requires that in ma n y places a
comment is shrouded in a declaration,
hence < ! ‐ c ommen t ‐> . The null declara‑
tion < ! > isequivalent t o a comment with‑
out content.

An example document instance which uses
this demo-1 t r DTD is shown in Listing 2.
This is the text of the SGML document
instance in its entirety; nothing is missing
( the graphic of course refers to an external
file). Notice the following:

1. The first thing is the DOCTYPE declara‑
tion, specifying a document type. This
mus t be present. Here it has a system‑
specific reference to the definition.

2. The DOCTYPE declaration itself contains,
nestedbetween[ and J, an entity declara‑

__http://www.w3.org/pub/WWW/MarkUp/Wilbur/

_thehumanities, particularly literaryworks.

?ee tome t SOMA,aWindows-based C++-like

_References
The SGML H a n d b o o kbyCharles FGoldfarb, the i n v e n t o rof SGML.Contains the fulltext of ISO

D e v e l o p i n gSGML DTDs: From text to model to markup byEveMaler and Jeanne el Andaloussi. ‑
RobinCover's siteathttp://www.sil.org/sgml/sgmI.htmIcontains what isp r o b a b l ythe Web”s ‑
_Most extensive coverageof SGML resources, FAQs,bibliographies,software lists,DTDs,appli‑
c a t i o n s ,and informationonSGML technical topics.
hitp://www.w3.org/pub/WWW/MarkUp/SGML/is another useful starting point ‐ it describes
WSC’s interest in SGML. HTML3.2 itself is described at

http://www.sil.org/sgmV/general.htmi#overviewhas several pointers to thewell-liked ‘Gentle Intro-‑
ductionto SGML’ in various formats. This was written as part of TEI: an applicationof SGMLfor
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__http:/www.uottawa.ca/~dmeggins/SGMLSpm/sgmispm.htm!is DavidMeggins’ perlclassWorary “
_for writingSGML processingprograms in perl. Needsnsgmis andperl5. :
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http:/www.omnimark.com/resources/white/decihasacomprehensive descriptionoftheSGML
‘declaration, bythe producers of what devotees consider the most effective SGML and general

text p r ocess ingtool.See also hitp:/www.omnimark.com/resources/white/ema/for adiscussion ‑
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tion. Users’ entities are
declared in this construct.
This entity (agraphic)hasa
unique name, a system
identifier, a designation as
non-SGML data ( i t is non‑
parsable), and a notation
type name(wpg).

3. In the document instancethe first element
must bear the DTD name. An attribute
specifies authorship. As this was declared
as drawing ona list of unique values, the
tagcan includethevaluewithoutmention‑
ingthe attribute name.
Themajorityofelements in thedocument
have their end-tags omitted. This is pos‑
sible because the element ends are
inferred by the parser from start-tags, in
conjunction with the content models in
the element declarations.
The DEARelement contentomits the word
‘Dear’ ‐ this will be inserted by the pro‑
cessing program.

6. TheYouRS element seems to havenocon‑
tent at all! The ‘Yours’ is implied, as in
the DEAR element, and the closing text
derives from the tag’s attribute.
The example shows two typical uses of
entities. SGML text is includedasshown
for the trade-mark entity in the first
PARA element ( th i s comes from the

5.

7.

ahipele.
22 [SSRCTENG.06]

Numeric and Special Graphics entity
set). Non-SGML data entities have to be
included by mentioning them in an
attribute: see the GRAPHIC element.

8. < t i t l e / is not amistake. It has aspecial
formof TAGC (tag-close)which allowsacor‑
respondingend-tag to bereduced to a sin‑
gle solidus character. The characters </>
immediately following the T ITLE elemen‑
t’s end-tag are themselves a minimized
end-tag. This terminates the PICTUREele‑
ment, since according to the DTD the
GRAPHIC element is not permittedcontent
andsocannot havean end-tag.

9. The enclosureselement ENCScross-refer‑
ences the graphic, using the unique ID
attribute value ' F l o w 1 ' , so that when
processed it will be replaced by the con‑
tent of the TITLE element subordinate to
the PICTURE element.

What Listing 2 cannot tell you is how it was
createdor processed. In WordPerfect, you typ‑
ically select the DTDyou want to use, select a
layout specification, pick the next document
element you want to insert from a panel of
valid options, type the data, andWordPerfect
formats the text, automatically generating
additionalmatter such as the letterhead, and
for the DEARand YOURS elements. Neverwas
wordprocessingsoeasy...

This briefrun-throughof anSGML docu‑
ment has perhaps indicated there is more to
SGML than you thought, but it has really
only scratched the surface. Besides attrib‑
utes,many other aspects of SGML havebeen
glossed over, includingcontent models, iden‑
tifiers, entity attributes, treatment of line‑
ends, markup minimization, and Link
ProcessDefinitions;alsomorerecentdevelop‑
ments such as DSSSL (for document trans‑
formation and layout), HyTime ( f o r
hyper/multimedia), and architectural forms,
which suggest how semantic islands repre‑
sented by individual DTDs and their docu‑
ment instances can be linked up to make for
more effective usageof text on computers.As
these are all applications of SGML, a knowl‑
edgeofSGML in outlineat leastwill beapre‑
requisite for understandingfuture directions
in text processing. a

Adrian Orlowski learnedCwithout a
debugger, wrote applications, then went on
to systemsprogramming in Cobol. Subse‑
quently hisemployer let himdo TeXand
Postscript in exchange for text processingfil‑
ters, until hediscoveredSGMLas the way
toget the most results from the least effort.
He is now an independent SGMLconsultant
and trainer. Hecan bereachedat
adrian@solero.demon.co.uk.

Heys Delphi Develope
p a s t ePp)u p t o a l

program’ editor! ’
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Alltext Std/Pro £115/265
TList OCX or VBX Std/Pro £115/165

Crescent ( U p g

C l a s s A c t i o n £99
D B p a k £185
Enquiry OCX £299
Internet ToolPak £135
NetPak Pro V B X / O C X £129/139
PDQComm VBX/OCX £95/139
PowerPak P r o VBX/OCX £499/445
QuickPak Pro VBX/OCX £135/159
RadBench £85
Scope/VB £75
VB4 Plus Pack £40
VB Appframev £185)
VBNet NEW £135

Desaware (1 i d e s ave

SpyWorks 4 Pro ( O C X & V B X )
StorageTools OCX
Version Stamper VBX/OCX

Farpoint
ButtonMaker OCX. £70
Input Pro N E W £99
Professional Tdalhox £239)
Spread VBSIOCK: $210/210
TabgProd BRIOGN £90

ImageBX
ractal leX VBX+OCX
FNPIEVBX +OCX
FXToOI/VB Pro VBX 00K
Planet FX Actiy@%comtyol
Vector FX OG¥

Microhelp
Code Complete £
C o m m s L i b r a r y VBX/OCX £109/Call
Compression Plus 16/32 bi t £169
Fax Plus £169
OLE Tools for VB4 and V C + + £145
VBTools § for VB3 £95

Microsoft
Office 95 Pro ( I n c l Access )
SourceSafe 95 Pla t fo rm Pack
VB 4 Vers. Upgrade Pro/Ents
VB4 Pro./Enterprise £345/739
VB 4 Mastering T r a i n i n g CD £99

PowerBASIC VB Compiler!!!
PowerBasic 3.2
PowerBasic Developer K i t ( P B D K ) £115
PowerBasic DLL Compiler £115
PowerBasic Pro (3.2 +P B D K ) £222

Rockwell Software Controls
RSAnimator
RSToolpak 1/11

Sheridan
3D Widgets £75
Calendar Widgets £90
ClassAssist £169
C o m p o n e n t Sui te (CalBiata+Des) £235;
Data Widgets £90
Designer Widgets £90
Sp_Assist £415
VBAssist £125

VideoSoft (Lipchilties g i b i !

VS Data Aet i yeX PW
Vahieas B N O
VSYBX¥SOCK

© NoView OCK
VistaliCom ponents (Ugg eb Table

Codebaink for VB4 £99
First Impressigii ¥BR/OCX £115/175
Formula Og@VBXIOCN £118/175
Geopoint 32 yinActiveX G I S £195
ImageStream £115
S y s t e m Tools £59
Visual Developers Sui te Deal VBX £195
Visual Developers Sui te Deal OCX £185
Visual Speller VBX/OCX £115/140
VisualWri ter VBX/OCX £115/175
WebViewer £175)

Miscellaneous
3D Graphics Tools 16/32 £119/139
Caller Display CLUCTI VBX £199
C r y s t a l Repor tsv 5 Pro 289
C r y s t a l Reports v Supgrade/xgrade £249
Crystal Info five user £1195
ErgoPack for VB, V C + + and Delphi £225,
E rw in Desktop for VB £395
ForeVB £69
Helping Hand( H e l pfor VB) £149
H i g h E d i t SDK £275

nt Paper £125
Is 6 OCX 16 bi t or 32 bi t £299

List & Label f o rVB £275,
S D e s i g n o r AppModeler Desk/Full £195/685
TX Text Control VBX/OCX £199/199,
TX Text Control combo £299
VB-Cer t Text Exams £99
VBCompress 4.0 £85
VB Language Manage r 3.0 £135
VBtrv Btrieve f r o m Classic Software £185
Vision StoryBoard £168
Visual Expert £250

£189
£189

£189/189

£185
£100
£110

£150
£215
£285
£215
£265

£449
£329

£115/379

£115

£159
£149/189

£115
£89/115
#4075

£115

Windows
SHOW

aoe sae
For y o u r free v i s i t o r pack, i n c l u d

i o n hotline on 0660 6 0 0 6

t the Windows Sh
the w o r l dt o s h o w y o u what t

s p e c i a l s h o w - o n l y p r i c e s

m i c r o c o m

ABC f o r Delphi Pro VCL
Apiary Dev's Suite for Netware £189
Apiary N e t B I O S Cus tom Control £79
A p i a r yOCX Expert £189
Apollo 2 Standard/Prof £129/199
A s y n e Professional 2.0 ( u p g r a d e ) £135(£49 )

C o m p o n e n t Create £135
Conversion Assist: £65/119
Delphi 2.0 Desktop £199
Delphi 2.0 DevelopéF £389
Delphi 2.0 C l i t Sepyer fl
Delphi 2.0 Dp (TODT>2.0 DT) £125
Delphi 2.0 GSUpg-C1.0°CS>2.0 CS) £649
D e l p h i2 0C S Upg. ( 1 . 0 D T > 2 . 0 CS) £1089
Delphii2.0 BV. Upg. (1 .0 DT>2.0 D V ) £189
D e l p h i 2WDV. Competitive Upgrade £99
Direct Access £189
Dr Bob’s Experts v2 £49

d / D B

Borland IntraBuilder Std/Pro
Borland IntraBuilder Client/Server
C a t a l y s t SocketTools
Crescent Internet Toolkit
Dar t PowerTCP Std/Spettdlity ‐ £.
Distinct TCP/IP SDKG16 br 32bi
Distinct Internet JOAKit Visual Edition£ 1 9 9 }
Distinct TCP/L Runtime (EWension) £49
Distinct TCPAPRT ( E x t . $ Winsock ) £99
M a b r y latérnet Pack Miae. s o u r c e ) £99/(275)
Net-InSGi]Mfrom 20/2@Software 225)
S a x Webster Control16/32 £105/105

£69/349)
£1279)

B o r l a n d C + + v 5.0
B o r l a n d C + + Development S u i t e5
B o r l a n d C + + Builder NEW NEW
C-Vision f rom Gimpel
CodeBase 6.0
CodeSQL 6.0 5 user
CodeSQL 6 . 0 Unlimited
G r e e n l e a f C o m m +
Greenleaf Database L i b r a r y

Jtoolsé WinPro 16/32 bit BEL £605/765}
Leadtools6 WinPro 1 6 3 2 , b# DEL £1150
M K S Toolkit
MS VC++ 4.0, Pé@ Substription
MSVC++ 4.05(in@ard
MS VC 464.0 Enterprise
Optim@# 1.5 Deyeloper/Pro
PCLint ftom.Gimpel
Object Master
St ingray Objective G r i d (16 /32 b i t )
S t ingray Objective Toolkit (16/32 b i t )
VBtrv for C + +

Wa t c o m C/C++

£379
£275

no docs/with docs £139/238]

Foxfire Developer's Edit ion
FoxFix f o r DOS and WIN
ReFox Decompiler
SilverFox C o m m s ( W i n f Q ® S )
StepUp Foundatiow@Jatses
Visual FoxPro 3 Seti
Visual FoxPro 9 Pro
Visual FoxPte’s Upgrade
Xi l ights Edi toEnhancement
xCase for F o x P r o& V.FoxPro

g free ent ry to the show, call the

w where e n d s have s w o o p

heir software can do for you. There
nalldenonstrated products.
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&Powersoft

Dynazip 16 bit/32 bitcombo £175/210/289
E a g l e CDK 16/32 £189/209

mageLib 16 & 32 bit £155
ImageLib@theEdge £99
I n fi n i t y Report VCL £69
I n fi n i t y S e c u r i t y Component £69
I n fi n i t y MAPI Component £69
InfoPower 2.0 V C L / + S o u n t e , 150/199
Innoview Multilanguage NPY £125
M e m o r y Sleuth £40
MKQ u e r y Builder“@nck s o u r c e ) £149 (299 )
Orpheus 2.0 £135
Quick Reports with Source NEW £59
Shoreline piatogPROS £185
Shoreline VisualPROS £115
Titan for BEri@¥e /+source £295/525
TOLEAutomat ion Client £39
T R P K C r y p t o Single User N E W £95

Borland ( U p g r a d e s avai lah
InterBase 4.0 Workgroup Si
InterBase 4.0 Additi
InterBase 4.0 Additi
Paradox 7 Client/Server
Visual dBASE Client/Server
Visual dBASE Compiler

Extended S y s t e m s ((
Advantage Database Server
CA VOICA Clipper Interface Client
ODBC Interface Client
SDE 2.0 Interface Client
S i x t y d a y Server Evaluation Pack
2 User Server Development K i t
5 User Server Deployment K i t
10 User Server Deployment K i t
100 User S e r v e r Deployment K i t

Microsoft (Up

Access 7 ( o r 2)
Access Developer’s W0Mkit 2/7
SQL Serve r, NI%,Sincl. 5 uger lic
SQL Sorter N P S i n c lGPuser lic
SQLSeAEPNT 6.5 inch Fuser ti
SQL Senyer NT 6.5fneWS0 user j i e
SQL Server N T H S i n g l e Cliettt Bie.
SQL Serverlidn6-¢ Twent@CHient Lic
SQL Server NP6.x Worktafion

Powersof t /Sybase/Watcom
S-Designor AppMéicler
S - D e s i g n o r AfipMadeler Desktop
Sybase SQL Anywhe re Single User Svr
Sybase SQL A n y w h e r e 4 User
Sybase SQL A n y w h e r e 8 User
Sybase SQL A n y w h e r e 1 6 User
S y b a s e SQL A n y w h e r e 3 2 User
S y b a s e SQL A n y w h e r e Unlim.

Oracle
Personal Oracle 7
WorkGroup S e r v e r (5 u s e r s )

Developer or Designor 2000
P r o g r a m m e r 2000
Power Objects Standard
Power O b j e c t s Client Server

£265/319
£1035)
£1420
£2845)
£5685
£120

Notes Serve r ( I n te l ) Media Pack
Client/Server StarterBaek
Desktop Media Pach
Client Media Pack
Object Prog. Tuietface ( G l o b e B y t e )

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

Ph: +44 181956 8000, Fax: +44 181 956 8010
BBS: +44 181 956 8011, Email: orders@qbss.co.uk
Web: http://www.qbss.com, L/server : info@qbs:
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Advanced Developers Toolkit
Component Pack
Desktop 5£195
Enterprise
F U N C k y f o r PowetBuilder
PowerFrame App, Fr. Library
PowerFrame Navigator,Object
PowerFrame Object Aindtyser
PowerFrame Tabs older
Powersoft Portfolio:

Blinker L inke r
CA Clipper 5.3 Upg
Clip-4-Win
GE Graphics
F U N C k y  2
NetLib Network Librainy
NovL ib Library
Scriptom PostScript L i b r a r y
SilverCTipsPCS, Comms
S u g i m e r '99\Gode Optimiser
Telepathy @lipper Comn

T-BASE Graphics DOS or Win

Codebase 6 with Java D o g s
Jamba Professional
Java Workshop

t o r y for W i n g S / N T
n e y fom WiadSNT

W i n g s / N T
'sfor Wih9s/NT

MS Visual J++

Barcode L ib . DOS/WIN/95_ £389/249/519]
BoundsChecker f rom £249
B u g Tr a k / A e g i s( I u s e r ) N E W y 3 £199)
C B I Quick 16 bit/32 bit £1535/2250}
Cryp tor Data Encrypti
B e s t Barcodes for W
DataDirect Dev Toolkit 2
DataDirect ODBC Pack
DemoQuick S i m . Plus 16/32 bit
DemoSHIELD 16/32 bit
Doc-To-Help 16or 32bit
Doc Stud
E D f o r W i n d o w sv 3,7 n g g v e r s i o n

ForeHelp y 2
Graphics Server Deyelépers Kit
HelpSite Help tog P M L
InfoModeller DeskLopiServer
Installshi¢ldd T6DIt/32 bi £
Installshield Express Pro
Intelligent, Paper
Interactive Brochure/Catalog

ib Business STD/PRO
LightLib I m a g e s STD/PRO £189/339)
L i g h t L i b MagicMenus STD/PRO £69/99]
L igh tL ib Multimedia STD/PRO £189/339]
M K S Source Integrity
M SO f fi c e 9 5 Pro ( I n c l . A c c e s s )
MS SourceSafe 95 (p la t form)
Novlib Network D L I
MultiEdit Pro + Evolve
PC-Install Win 16/32 bits
PC-Install DOS&WIN super combo £375|
PVCS Version Manager 350
Rockwell RSToolPak 1/2 £149/189 ]
R & R Report Writer DBF/SQL £199/295|
R & R Arpeggio DTop/Developer £395/515|
SoftlCE from £329
S O S Help! for Win In fo Author £185)
Telephony Toolbox TAPI/TSAPI £345/585
Track Record/ + per seat £279 /179)
xBase++ for OS/2
Wise Installation S y s t e m ver 5.0
SmartPATCH for Wise
WebDeploy for Wise

£189/339|

*We have demos on our BBS and ftp
site for these products. Call 0181 956
8011, connect 2400 up to 28,800 baud,
8 data no parity | stop, to pick them up|
( B B S ) , or reach our ftp directly from
our website, or at:

http://ftp.qbss.com



think I’ve been usingwhat might be
termed ‘alternative’ programming
languages all my working life. It just
happens that some of these lan‑
guages have mysteriously become

mainstream. In most cases, the transition
from underground existence to widespread
useonly happenedbecause the language ful‑
filled some needof the moment, rather than
because it had any intrinsic worth.

Of course, advocates of any particular
languagewill always expoundon its positive
aspects and neglect to mention its weaker
points. If you use a programming language
on a regular basis, it becomes something
that you are close to, perhaps too close.Com‑
puter people seem to become desperately
partisan about things that they like or dis‑
like. It used to be the case that ‘one never
discusses politics or religion over dinner’.
Nowadays we need to add ‘your favourite
text editor’, ‘your programming language’
andeven ‘your most hatedoperatingsystem’
to the list of taboos.

What's a computer language?
I think of a computer language as a form of
input that is intended to be used as part of
some automated process or other. By this
definition, a letter to your bank manager
asking for that overdraft written in Word is
not expressed in a computer language, but
the macro definition that inserts the bank’s
address from your address book is.

Over the years, I've worked primarily asa
systems programmer andhavecreateda good
number of custom languages for automatic
input. Forexample, I’ve talked in these pages
about the use of program configuration files
andthedesignofnetworkingprotocols.In fact,
I tend to treat the task of coding these little
languages in much the same way as I would
create a compiler for a ‘regular’ programming
language. My programs parse the input text
into tokens, andusually performsome syntac‑
tic analysis to check that the input is correct.
They generally compile some internal state
and then execute the task they have been
instructedtodo. I don’t think that I amin any
way unique in following these steps. If you
take some large body of code, likeyour handy
Unix source code tree, then you will find this
sequence happeningagain andagain.
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Just what i s a
language,anyway?

This somewhat formal approach may
seem obvious to you, especially if you are
used to coding this way. The modularity,
extensibility, clarity of coding and all the
other free side effects this model provides
are easily seen. However, I think that the
wisdom of this approach only becomes obvi‑
ous after considerable hindsight.

Thirty years ago in October, some poor
person started to teach me programming in
FortranIV.I went ontodabble alittlein Cobol
anddid some Basic.Formy Ph.D, I did much
assembler programming for the DEC PDP-8,
whichI like to call the first RISC machine.
None of these languages were described by a
formal grammar: the compilersor assemblers
were written using a ‘hack it and see’
approach. Say we are compiling Basic state‑
ments.We look at the first letter on the input
line and find it is an ‘L’, so there’s a good
chance that we have a LET statement. We
check to see if we're right andcall the pieceof
code that parses assignment statements.

Of course, all these languageswere fairly
mature ( o r perhaps middle-aged) when I
started to use them and the lessons about
formal grammars were being learnt. Algol

EXE: The Software Developers’ Magazine

Many of today’s mainstream
languages actually started

out as tools in rather
specialised

areas.
Peter

Collinson
ponders the

alternatives...

haddemonstrated that computer languages
could be properly specified using a formal
grammar and that there were tangible bene‑
fits in defining a language in this way. At
that time, however, it was very much an
alternative language, at least in the US,
because it was perceived as some funny
Europeanthing.As it happened,Algol never
did make it big time in the US, except per‑
haps with the Burroughs Corporation who
used it as a high-level assembly language
substitute for their revolutionary stack‑
basedmachines.

Algol was well used on this side of the
water, at least in academia. Many computer
science departments were filled with the
happy sounds of mechanical teletype devices
generating Algol code on paper tape. It
seemed to be the way Algol programs were
written. Much later, I was lucky enough to
inherit one of these machines.At the time, it
was oneof the few output devices for Unixsys‑
tems that coulddoboth upperand lowercase.

Theseearly languages,alternativeoroth‑
erwise, had one other thing in common: they
all hid the machine from the programmer.
Programs’ code dealt with variables, arrays
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and records ( i n Cobol and PL/1), and wasn’t
allowedparticularly goodaccess to thearchi‑
tecture of the machine. For example, it was
hard to deal with characters in most of the
scientific languages, and data structures
( l i k e linked l is ts ) had to be created using
pointers derived from array indexes. This
always felt somewhat artificial tome.

These difficulties meant that at the time
there was somethingof avoid in our toolset:
we needed a language that would be good
for creating programs that did more than
simply crunch numbers. In short, a systems
implementation language. It was clear that
assembly language programming had con‑
siderable limitations: even ona basic level,
a human can only hold some finite number
of linesofcode in hishead. I always thought
that much assembly language program‑
mingwas long-windedand tedious. Intothis
void fell BCPL, written (I t h i nk ) as aPhD
project by Martin Richards at Cambridge
[Richards’ home page _ is at
http:/ / w w w . c l . c a m . u k/ users/mr/ ‐ Ed] .

BCPL
BCPL was interesting in many respects. It
was the first language that I came across
that had all the program control structures
( w h i l e , s w i t c h and the l ike) that you com‑
monly need. In fact, it hadall the ones that
we are used to seeing in C today. Not sur‑
prising, since BCPL was the principal seed
of the C language.

BCPL is a typeless language: variables
are simply boxes that can hold a number,
and that number can bean integer, a char‑
acteror a pointer. In addition to the normal
integer arithmetic operators, the language
contained a full set of bitwise logical opera‑
tors, which meant the end of trying to work
with bits using the standard arithmetic
operations. Better still, the code that came
out of BCPL could bematched closely with
themachine,somostof these integer opera‑
tions went at machinespeed.

Pointers were a new addition to the pro‑
grammer’s toolkit.Suddenly,youcouldcreate
complex data structures with real addresses,
rather than constructing them from array
indexes.Andbecausevariables are typeless, it
was easy to program pointer arithmetic:
pointers arejust numbers,soyoucanperform
your address computation with the flexibility
available in assembly language. BCPL intro‑
duced operators to obtain and use addresses
aspointers,namedL-valueandR-value,after
the evaluationmodes usedoneach side of an
assignment statement. Incidentally, I think
that it’s interesting that a strong point is
made in the hype about Java that it doesn’t
support pointers.

BCPL allowed for extensions to the lan‑
guage functionality by way of routines with
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well-known interfaces, ie what we now call
APIs. For example, there were assembler
routines for performing floating point com‑
putations,although I think that in mywork‑
ing life I haverarely written a program that
neededfloatingpoint numbers for more than
just calculating percentages.

BCPLencouragedyou to divide your code
intosmall routines,again somethingto which
we are used today. The language was stack‑
based(Cinheritedthis t oo ) soyou could pass
values into routines as parameters, and
returnsinglevalue results to the callingcode.

Individualprocedureswere kept local toa
particular source file.To accessprogram-wide
data, routines communicated via a shared
array of variables called the global vector.
Entries in the global vector were allocated
rather like TCP/IP service numbers: there
were certain well-known values used by the
standardlibrary routines,with the remainder
available for allocationby the programmer. If
your program spanned several source files,
thenyouwouldstoreyour globaldata at some
chosenpoint in the global vector.

In reality, the global vector mostly con‑
tained addresses of routines,which were used
to call routinesthat were not local to aparticu‑
lar source file. Programmers made consider‑
able use of this notionto implement a kindof
whathasbecomeknownasobject-orientedpro‑
gramming. The ideawas that youcouldeasily
customise the standard routines by replacing
their entry points in the global vector with the
addressesofyour custom functions.

BCPL was novel in other respects. First,
the entire source code froma single file was
parsed into a tree in memory, which was
then traversed to generate code. Second, the
language was portable. The compiler itself
was written in BCPL (another novel aspect
at the t ime ) and compiled the code tree into
an internal language called OCODE
[Although it’s only an interpreter, LISPwas
written in itselfmuchearlier - Ed] .The lan‑
guage implementeda simple stack machine
which could be easily mapped onto most
architectures. You could actually interpret
OCODE on the fly, but it was mostly com‑
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piled into somethingthat would r u ndirectly
on the machine. It was usual to compile
binary directly from the OCODE and then
r u n a linker phase to generate the exe‑
cutable. Since the only communication
between program modules was the global
vector, linkingwas a very simple step.

To port the languageto anothermachine,
you had to first write a program that would
convert OCODE into something that would
r u n on your machine and then implement
the standard I/O library used by the com‑
piler. I did this once for Unix and the PDP‑
11- n o t from scratch,butbasedonaPDP-11
port that acolleague did for anotherPDP-11
operating system. In actual fact, BCPL on
thePDP-11was rathermessy.The language
didn’t do too well onbyte-orientedmachines
because it used the notion of the machine
‘word’ as its basic unitof storage. There was
avery strongassumption thatevery instruc‑
tion that a programmer used would fit into
one word onthe target architecture. In addi‑
tion, because pointers and integers were
interchangeable, adding one to a pointer
meant that it should point to the next word
in memory. Not true on the PDP-11: since it
addressed its memory in bytes, you needed
to add two to move a pointer on to the next
word. The solution was to define aBCPL
pointer asamachineaddress divided by two
( ie right-shifted one place). Whenever code
accessed memory througha pointer, it was
necessary to multiply the pointer by two
(w i th a le f t -sh i f t ) to get the actual machine
address. Consequently, BCPL programs on
the PDP-11spent a lot of time just messing
aroundwith pointers.

BCPL, too, was an alternative language:
it never became very widespread. Perhaps
its greatest contribution to computing was
its very strong influence onC.C started life
asan attempt to create a typedBCPL,a lan‑
guage that would overcome all the problems
of pointer scaling by giving a type to the
object that the pointer addressed. Adding
one to a pointer would automatically gener‑
ate the correct numericalincrement because
the language knew what type of object the
pointer was addressing.

C and Unix
At the start, C was an alternative language,
but it was certainly the besthigh levelassem‑
bly language that was ever created. On the
PDP-11,if you lookedat the code that it pro‑
duced,youwere hardpushedto create better
code byhand.

One of the language’s most significant
differences from BCPL is the presence of
structures, gained from both Pascal and
informal uses of data areas in BCPL itself.
Structureswere addedbecause KenThomp‑
son wanted to cleanly address data areas
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that were used to
communicate with
hardware devices.
In assembler, it was
easy to specify data
areas with named
offsets, and he sim‑
ply moved this

notion to C ‐ i n fact, creatinga very good sys‑
tems implementation language.

C w a s originally indivisible from Unix,
with the entire system designed to allow you
to create applications that concentrated on
the task at hand. I mus t say that in my
recent dabblings with NT and Windows, I
am astounded at the amount of simple bag‑
gage that you need to implement when you
create a Windows application. The problem
is that you generally have to support a pro‑
portion of what on Unix is standard operat‑
i n g system functionality within your
application code ( a n d we wonder why our
brandn e w multi-gigabyte disks are ful

Unix was supplied with a great many lit‑
tle alternative languages,some more useful
than others. Even the command line inter‑
preter on Unix is a powerful programming
language in its own right, although it didn’t
start out that way. The Version 6 Unix shell
hada set of control statements that were
actually programs residing in the machine’s

/ b i n directory. Control statements like if
or g o t o , which needed to jump to some new
point in the command file used the s e e k call
to move the read pointer over the file select‑
ing the code that was to be executed next.

The Version 7 shell, normally referred to
as the Bourne shell, was a complete rewrite
creating a fully functional programming lan‑
guage,witha fairly full set of constructs sup‑
porting variable handling, automatic string
processing and control statements. Steve
Bourne, the author of the shell, was British
and had been at Cambridge, where he was
heavily influenced by the structured pro‑
grammingdoctrine prevalent at the time. He
wasanAlgol 68freak, and the ‘funny’ syntax
like £i and e s a c derives from that language.

However, it’s interestingthat the Bourne
shell language is no t parsable, that is, you
cannot write a formal grammar for i t ,
because it’s written in the ‘read a token, do
an action’ way that I described above. It’s
probablywell knownthat the shell was writ‑
ten in C,but it was a C heavily overlaid with
preprocessor macro definitions that effec‑
tively created a new programming language
with a very Algol 68flavour. The definitions
pretty muchencrypt the code. makingit very
hard to understand and modify. Asa result,
only the brave or foolhardy ever dabbled
with i t , and the shell has not changed too
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much, it becominga caseof‘ a l lbugs are now
features’. When David Korn usedthe Bourne
Shell asthe basis for his ideas of what a shell
should do, he worked with a decrypted ver‑
sion that exploded all the Algol 68 mark-up
into something approaching regular C.

The C preprocessor gave rise to an alter‑
native language that I have recently started
to make great use of: the m4macro processor.
I devoted my June 1992 column to the lan‑
guage, and nowadays find it just the right
tool for coding HTML pages.

Actually, the full explosion of ‘little lan‑
guages’ on Unix didn’t really happen until
Version 7 was released. Version 7 came with
several ‘super-tools’ that constitute alterna‑
tive languages. For example, awk and sed.
Perhaps the most notable of these was awk,
designed to process text for that small one-off
job of draggingsome information froma set
of text files. It’s possible to write very large
programs in awk. I note that there are now
commercially available awk compilers, so
perhaps it is moving into the mainstream.

In turn, and several years later, these
Unix languages gave rise to Perl, which was
an attempt to combine all the goodfeatures of
C,the shell, and the Unixtoolkit into one pro‑
gramming language. Early Perl felt very
‘hacky’ to me: it was rather idiosyncratic and
often counter-intuitive. When O'Reilly posed
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F E ATURES
acamel on the cover
of its Perlbook, they
did it with good rea‑
son. Perl’s c r e a t o r ,

Larry Wal l , has
since altered many
things in Perl in
versions up to the

modern Perl 5, and I think that this has prob‑
ably hada negat ive effect on the spread of the
language.However, Perl is in widespread use
amongst system administrators and has
turned out t o be j us t the tool for c rea t i ng CGI
scripts o n ( U n i x ) Web s e r v e r s , largely
because it’s very simple in Perl to translate
the argument format that the CGI script sees.
Overall though, it’s still probably enough of a
geek to count asan alternative language.

We've seen the r i s e of other ‘standalone’
alternative scripting languages in the Unix
environment: Tcl and its GUI-generating
extension Tk is a good example of this. Tcl
was designed as an embeddable language,
intended to beplaced in t o other programs to
permit extensibility, in a similar way to Lisp
in the Emacs editor. It hasn’t really fulfilled
its designer's intent ion, because it has actu‑
ally appeared in very few other programs.
However,Tcl hasbeen added into some bitsof
hardware asa scr ip t ing language, for exam‑
ple, the Netblazer TCP/IP connection box that

I used to r u n TCP/IP over ISDN has Tel
embedded into it for writing tailoring scripts.

As I said in my diatribe about the general
non-extensibility of the Windows GUI world
in EXE in Decemberof1 9 9 6 ,Unix represents
the pinnacleofoperating systems whose basic
‘unit ofcurrency’ is the text file. Text process‑
i n g tools in the form of l i t t le languages

t e m , tied together with
common ground such as regular expression
processing. The syntax of C permeates the
arithmetic and control structures of many of
these languages giving them a common feel.
This similarity supplies the C-aware user
with the ability to quickly learn how to use
the facilities of the system. I think that it’s
been proved that many developers find the
environment is onethat they enjoy using.

However, Unix has failed to generate
many incentives to get ordinary mortals to
learn how to use it properly. Naive users see
the system as unfriendly and difficult to get
into. They have had this belief reinforced by
the media,where non-technical technical jour‑
nalists often failed t o see the reason i n gbehind
many of the features. To understand a solu‑
t i o n , you need to comprehend the problem.
Unix failed to communicate the problems that
it was solving, and for me, continues to solve.

& 6 | O

I don’t need t o buy new tools, new v e r s i o n s ,

repositories, upgrades and service packs to
this and that ‐ I j u s t pu t the tools together in
a different way and get the job done.

Sadly, Unix has never actually extended
the hand of friendship to nov i c e s . For exam‑
ple,had there beenanearly adoption of acon‑
sistent regular expression syntax, plus some
tools to explain and debug regular expres‑
s i ons , this essential p a r t of Un i x culture
would perhaps have been more accessible.
Occasional users can find things hard going:
they are not really provided with enough aid
to allow them to expand their knowledge as
part of some task that they are attempting.

All this created a void, and into that void
has leapt Mr. Gates who, by very definition,
has g i v e n the people what they wa n t , or at
least, what they think that they w a n t , or
maybe only what they think they wan t right
now. Whichever, the people have voted with
their feet in favour of his product range. Per‑
sonally though, on NT and Windows, I
deeply m i s s the ability to automate my work,
a capability that is supplied for free with all
these alternative Unix languages.

Peter Collinson is a freelance consultant
specialising in Unix. He can bereached on
01227 761824, aspc@hillside.co.uk, or on
the Web at http:/ /www.hillside.co.uk.
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Since Zinc Application Framework is the only cross‑
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your applications on other platforms as fast as you can
recompile. And no one supports as many platforms as
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Object references are sometimesa little more
complicated than they might seem. Delphi
guru Brian Long shows you how it’s done.

Delphi
internals

venwhen you're usinga RADtool, there are many situ‑
ationswhere a knowledgeofwhat is goingonbehindthe
scenes can be useful. In the first of this series, we'll
explore the details of how Delphi actually implements
class and object references.

Class references
When we see a common declaration such as: B u t t o n 1 : T B u t t o n ;

w etend t o think o fB u t t o n 1a sa buttonobject, but i n realityB u t t o n 1
is an object reference: a reference to a button object. It is effectively a
pointer to theobject, albeit without the problemsofpointer dereference
notation ( ie no * symbol requirement, as is normally the case in Pas‑
cal). Because objects are referred to in this way, we can end up with
many different object references that all refer to the same object.

The usageofobject references is commonplace in Delphi,andsowe
won't be lookingat it in any detail, but it is interesting to examine the
details of the structure an object reference points to. An object refer‑
ence is itself implemented asa pointer to a class reference, which is
immediately followed by the object’s data items. Class references are

sometimes referred to as meta‑
classes ( the Delphi help files
refer to them several times as
object-type references). They are
definedwith the following syn‑
tax: c l a s s o f < o b j e c t
t y p e > . Normal types o f class
allowoperations to beperformed
onclass instances ( ieobjects)via
object references. Class refer‑
ence types, on the other hand,
allow operations to beperformed
on classes themselves. The
VCL/RTL predefines several
class references, among which
the followingcancome in handy:
TC lass = c l a s s o f TO b j e c t ;
TFormClass = c l a s s of T F o r m ;
TComponen tC l ass = c l a s s o f

T C o m p o n e n t;
TCon t r o l C l a s s = c l a s s o f

T C o n t r o l ;
THin tWindowClass = c l a s s of

TH i n tW i n d ow ;
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TComponen tC l a s s above i s a class reference type that can reference
the TCompon e n t class and any class inherited from it. So, we could
write:
v a r
AC lassRe f : TComponentClass;

AClassRef := T B u t t o n ;

Wecanobtainanappropriate class reference for every object through
its C l a s s T y p e method, but since the re tu rn type i s defined a s
TC l a s s , a typecast can prove necessary. For example, in an event
handler wemight write:
AClassRef : = TComponen tC l a s s (Sende r.C l a s sType );

without knowing at compile time what class it represents. Once we
haveobtainedaclass reference,wecan use it to create an object of the
referencedtype, pu t it on the right-handside of an is or an as oper‑
ation, or call aclassmethod.Classmethodsare methods that operate
on a class, not ona class instance, and are marked syntactically by
the word c l a s s precedingtheir declaration and definition. They are
as close as weget in Delphi to the equivalent of C++ static member
functions. A s a nexample, take the TO b j e c tmethod I n h e r i t s F r om .
The online help tells us that this is declared as:
c l a s s f u n c t i o n I n h e r i t s F r o m ( A C l a s s : T C l a s s ) : Boo lean ;

This tells us that it is aclassmethodand therefore means that wecan
call I n h e r i t s F r omfor a class reference, for example:

v a r
AC l a s s : Tc l a s s ;

B e g i n
i f A C l a s s . I n h e r i t s F r o m ( T C o n t r o l ) t h e n

Note that we can call class methods from object instances (ie when
using an object reference) in the same way as normalmethods, like:

v a r
AnOb j e c t : To b j e c t ;

b e g i n
i f A nO b j e c t . I n h e r i t s F r o m ( T C o n t r o l ) t h e n

An important difference in the body of class methods is that S e l f
represents the class for which the methodwas invoked,not the object.
Thus, in a class method, Se1f is a class reference, and no t an object
reference asit normally is.

Another method that looks very much like a class method is the
constructor C r e a t e . It appears to get called as a methodof a class ( o f
course a constructor is a special case of amethod, but it is amethod
nevertheless), and not as amethodof a class instance, however C r e ‑
a t e is anexception. Internally,when you call aclass constructor the
N e w I n s t a n c e class method i s invoked. This allocates sufficient
memory for the object a s reported b y the I n s t a n c e S i z e class
method and then initialises the memory to zeros by calling the
I n i t I n s t a n c e class method. (Interestingly, New Ins t ance doesn’t
actually performthemethodcalls t o I n i t Instance and I n s t a n c e ‑
S i ze , but instead duplicates their code internally to avoid the over‑
head). When all this is finished, the c r e a t e method (assuming that
is what the constructor is called) is invokedasa normal methodof the
new object. Consequently, insideC r e a t e , Se1£ is an object reference,
and not a class reference.

Gett ing back to the story line, an object reference is really a
pointer to a class reference. Bu t how is a class reference imple‑
mented?Well, again, it is apointer, but this time it points to the class
virtual method table ( V M T or vtable). This table was used originally
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Method Name Method Type Purpose
ClassType Instancemethod Retumclass referencefor object's type
ClassName Classmethod Returnclass name
ClassParent Classmethod Returnclass referenceofancestor class
Classinfo Class method Return point to run-time type information
InstanceSize Class method Return number ofbytesofdata each

instance requ i res

InheritsFrom Class method Identify ifagiven class appears inclass's
ancestry

MethodAddress Class method Return address ofpublished method,
given name

MethodName Classmethod Return name ofpublishedmethod,
given address

FieldaAddress Instancemethod Returnaddressof publishedfield
given name

Table 1- Methods provided byTObject for ext rac t ing class information.

Constant Name Delphi2 Delphi1 Use
VtautoTable N/A PointertoOLE automation entries
VtInitTable N/A Information for longstring finalising
vVtTypeInfo -32 RTTI table pointer
vtFieldTable -30 Pointer topublished data fields
VtMethodTable -28 Pointer topublished methods
VtDynamicTab Pointer todynamic dispatch table
VtClassName Pointer to class nameas short string
VtInstancesize -22 Size, inbytes, ofinstance
ve it 20 20 Ancestor class reference

ltHandler -16 “16 Pointer todefault message handler
VtNewInstance -12 12 Pointer tonew instance routine
vVtFreeInstance 8 8 Pointer tokill instance routine
VtDestroy 4 4 Pointer to destructor
ClvTable 0 N/A Virtual method addresses
vtVectors N/A 0 Virtual method addresses

Table 2 - Virtual Method Table field constants and their Delphi 1 and 2 offs
for implementing /ate binding ( o r polymorphism) in Object Pascal,
but it has several other indirect uses. Situated immediately before
the VMT are several pointers to various pieces ofinternal informa‑
tion, such as the run-time type information, the class name, the par‑
ent class, and the OLE automation entries.

Soa class reference is really a VMT pointer, and an object refer‑
ence is a class reference pointer, or a pointer to aVMT pointer ‐ per‑
haps aVMT pointer pointer?

Generalised form creation
OK, that’s the theory. Let’s look at a useful application of class refer‑
ences. Many Delphi userswant to create some arbitrary form at run‑
time, and their code usually looks something like this:
v a r
WhichForm: B y t e ;
Fo rm : TFo rm ;

c a s e WhichForm of
1 : F o r m 'Forml .C r e a t e ( A p p l i c a t i o n );
2: F o r m := TForm2.Create (Application) ;
3 : F o r m : = T F o rm 3 . C r e a t e ( A p p l i c a t i o n );

e n d ;

This is somewhat clumsy. If weuse class references to avoiddifferent
statements for different form types, we can use a more general
approach as in the next code excerpt. Notice that I have opted to
replace the literal numbers with an enumerated type.

t y p e
TFo rms = ( f F o r m l , f F o rm2 , f F o r m 3 ) ;

c o n s t
F o rmL i s t : a r r a y [ T F o rm s ] o f TFo rmC lass = ( T F o rm l , TForm2,
T F o r m 3 ) ;

v a r
WhichForm: T F o r m s ;

F o r m : = FormList ( W h i c h F o r m ].Create( A p p l i c a t i o n ) ;

TObject methods
Any object in Delphi ( i e an instance of any descendent of To b j e c t )
has a number of methods available for extracting information about
its class, as shown in Table 1.Someof these are classmethods, and so
can becalled via any class reference, but they can all be called via an
object reference.These methods tend to operate by makinguse of the
VMT, or more particularly the data preceding it (ment ioned above).
To see how these routines work, and howobjects are laid out in mem ‑
ory we can use the O b j I n f o unit that accompanies this article.

The principle behind the unit is to t r y and make the reader more
aware of what goes onbehind the scenes in any Delphi application. It
includes routines that mimic all the TOb j e c t methods listed above,
implementing in Pascal what Borlandhas coded in assembler. Bear‑
ing in mind that some of these methods can becalled from object ref‑
erences aswell asclass references, the functionality is split between
two functions. One of them takes anobject reference parameter ( a n d
has a name beginningwith the prefix OR), the other takes a class ref‑
erence (and has a name beginning with CR ) . The declarations are
therefore oft h e form:
{ f u n c t i o n To b j e c t . C l a s s Ty p e : TCla: }
f u n c t i o n ORC lassType (O : TO b j e c t ) : T C l a s s ;

{ c l a s s f u n c t i o n TOb j e c t . C l a s sName : S h o r t S t r i n g ; }

Given the fact that an object reference is a pointer to a class reference,
the implementation ofORClassType,which takes anobject reference
and returnsa class reference, should not be a surprise:
f u n c t i o n ORClassType (O : T O b j e c t ) : T C l a s s ;
b e g i n

R e s u l t : = n i l ;
i f A s s i g ned ( 0 ) t h e n
Re s u l t : = T C l a s s ( P o i n t e r ( 0 ) * ) ;

e n d ;

Many of the other routines
have to get information from
data situated in front of theVMT
and use a simplistic function
called VMTEn try to get access to
the various fields.

Because Delphi 1and2 differ
both in platform support and
implementation details, there is
quite abit ofconditional compila‑
tion in the unit, which has been
removed in this text for ease of
reading. In particular, the actual
implementation of V M T E n t r y is
rather longer than that listed
here. Unfortunately Delphi 1
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TECHNIQUES
requires different actions for the different fields as some are n e a r
pointers (16-bit, no segment) and some are f a r pointers (32-bit, seg‑
ment and offset).
f u n c t i o n V M T E n t r y ( C : T C l a s s ; E n t r y : I n t e g e r ) : P o i n t e r ;
b e g i n
Resu l t := n i l ;
i f A s s i g ned (C ) then
R e s u l t : = P o i n t e r ( ( P C h a r ( C ) + E n t r y ) * ) ;

e nd ;

Access to the individual fields is performedwith the aid of anumber
of supplied constants that have been collected from various source
files in Delphi 1and2.These are shown in Table 2.

Here’s the re-implementation of the I n h e r i t s F r om function so
you can see howVMTEn t r y i s used.
f u n c t i o n CR I n h e r i t s F r om ( C , T a r g e t : T C l a s s ) : Boo lean ;
b e g i n
w h i l e Ass i g ned (C ) and (C <> Ta r g e t ) d o
C : = CRC l a s s P a r e n t(C);

Re s u l t : = C = Ta r g e t ;
e n d ;

f u n c t i o n OR I n h e r i t s F r o m ( 0 : TO b j e c t ; T a r g e t : T C l a s s ) : Boo l ean ;
b e g i n
Re s u l t : = CR I n h e r i t s F r om (ORC l a s s Ty p e ( 0 ) , T a r g e t ) ;

end ;

Let'snow look at some real-life applicationsof these routines.

Commonancestry
Anothercommonproblemiswithprogramswith several formswhich
dosimilarjobs,eachwith amethodofthe same name todothe appro‑
priateprocessing.Given thecodeearlier on,which leavesyouwith an
object reference for the form called Form, calling the method should
look like this:
i f Form is TForml t h e n
TForml ( F o r m ) . DoProcessing(ParamValue)

e l s e if Form is TForm2 t h e n
‘TForm2 (Fo rm) .DoProcess ing (Pa ramVa lue )

Unfortunately, you still have to check the actual type of the object
and performa typecast, and this gets longer asyou use more forms.
This is because each method, although similarly named, has been
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added independently to eachclass. There is nocommon ancestor (eg
TForm) shared between the forms, and sopolymorphism cannot be
employed.

In Delphi 2 we can get around this by taking advantage of form
inheritance.Youcreate aplaceholder formwith the virtual (andpos‑
sibly abstract) methodDoProcess ingand inherit your other forms
from it ,overridingthemethodin eachcase. If youwant compatibility
with Delphi 1,however, this is out of the question.

Instead,we can use theMethodAddress class method to change
the logic above ( o r the ORMethodAddress or CRMethodAddress
functions from the O b j I n f o un i t ) . MethodAddress takesa string
argument and returns a pointer t o a p u b l i s h e d method o f that
name, if one exists,otherwise it returnsn i l .Soaslongasweremem‑
ber t o put the method i n the p u b l i s h e dsection o f our form classes,
thenMethodAddress will beable to find it .

Incidentally,you should note that the untitled section of a form
class that is maintainedby Delphi,which includes object reference
declarations for all of the form’s components and all the event han‑
dler method declarations, is a p u b l i s h e d section. Thus, Method ‑
Address will work for event handlersadded at design time with no
additional effort.

To call a methodwithMethodAddress, you need to typecast the
returnedpointer to an appropriate procedural type. If the routine is
anevent handlermethod,usethe even t property type,otherwiseyou
will need to defineyour own type.
t y p e
TProcess ingProc = p r o c e d u r e ( I : I n t e g e r ) o f o b j e c t ;

v a r
P r o c : TP rocess i ngP roc ;

@Proc : = Fo rm .Me t hodAdd r e s s ( ' D o P r o c e s s i n g ' ) ;
i f A s s i g ned (P r o c ) t h e n
P r o c (ParamValue) ;

The same approach can b e used for p u b l i s h e d data fields i n a
class.An importantdifference betweenp u b l i c andpub l i s h e dclass
sections is that ap u b l i s h e dsection canonly have object references
as data fields. If you need to gain access to an object reference data
field that is common to a number of forms, for example, but which
does notappear in any commonancestor,thenyoucan use the F i e l ‑
dAddress method. Note that this is a normal method, not a class
method, since fields are instance-specific.
v a r
B t n : T B u t t o n ;

B t n : = T B u t t o n ( F i e l d A d d r e s s ( ' B u t t o n 1 ' ) * ) ;
i f A s s i g n e d ( B t n ) t h e n
B t n . C a p t i o n : = ' H e l l o ' ;

F ie ldaddress returns the address ofthe specifieddata field. I f you
want to get theobject reference,you dereference the returnedpointer.
Youcan alsoensure that the typecast used, to make the object refer‑
ence useful, is a safe one by using the as operator.
v a r
B t n : T B u t t o n ;

Btn t = TOb j e c t ( F i e l d A d d r e s s ( ' B u t t o n l ' ) * ) a s T B u t t o n ;
B t n .Cap t i o n : = ' H e l l o ' ;

Again, the ObjInfo unit fromearlier allows the alternative:
B t n : = TOb j e c t ( O R F i e l d A d d r e s s ( S e l f , ‘ B u t t o n 1 ' ) * ) a s T B u t t o n ;

Similar problems can occur with common data fields and methods
with common properties that are not from a shared ancestor. To get
ridof the complications of nested i f . . t h e n . . e l s e statements, we
will needtouse functionality in theTypInfo unit.We'll comeback to
that unit nextmonth. =

BrianLongisa freelanceDelphi consultant and trainer. He's been
workingwith Delphisince itsfirst releaseandbefore that workedfor
Borland.Brian can beemailedat 76004.3437@compuserve.com.
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IMPROVE YOUR
PROGRAMMING SKILLS

C++ in 5 days
Delphi in 5 days

Brunel University is running 5 day courses on object-oriented
programming in C++ and Delphi. These carefully structured
courses will cover all you need to know about object-oriented
programming in C + + , Object Windows Library (OWL) and Delphi

Organised in m o d u l e s , the courses encompass all aspectsof
language learning from basic to professional levels.

The five-day Delphi course covers the most important aspects of
visual programming u s i n g Delphi
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The Delphi course costs £500

Payment may be made by cheque payable to Brunel University,
or we can i n v o i c e your company.

Fees include course notes and tex tbooks , refreshments and lunch
daily, and evening meal on Friday.

For large groups we can run the courses tailored for specific
needs. We run regular C++ and Delphi courses, for dates or
registration details or further informat ion, contact:

Mr F. Andrade or Dr I. Esat , Brunel University,
Uxbridge, Middlesex UB8 3PH

Tel: 01895 274000 ext 2903 or 2712
Fax: 01895 256392
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IBM's new scripting language brings the power of Java
to the typing-impaired via the simple low-wordage
syntax of Rexx. It’s so easy Mike Ingram learnt it
in the time it took him to find the ‘n’ key.

nceupona time, there was a languagecalledRexx,andits
\, scripts lived contentedly in the computers of many pro‑

grammers,andin the computer of its master,an IBMengi‑
* neer called Mike Cowlishaw. Rexx was a good language,

and grew exceptionally adept in practically all electronic
environments.

Well, that was a while ago, and n o w Mike Cowlishaw is an IBM
fellow at the Hursley laboratories,and his new creation aims to bring
thejoy of Rexx back to the overperked world ofJava. NetRexx is a lan‑
guage that has a syn tax mostly derived from Rexx, but semantics
closely mirroringJava. The system consists of a compiler ( w r i t t e n in
NetRexx: cursed be the language that can’t compile i tse l f ) that con‑
verts NetRexx code into Java for compilation with the standard Java
Development Kit ( J D K ) tools. As a result,NetRexx wil l work on prac‑
tically every platform under the ( w a i t for i t ) sun.

The NetRexx package, which comprises the NetRexx utility and
compiler classes and complete HTML documentation, is download‑
able from the Hursley Web site. It's distributed in the form of a 538
KB zip file for PC u s e r s , and a 749 KB tarred+compressed file for
other systems. The package comes under IBM’s standard licensing
terms for employee-written software, but this imposes surprisingly
few restrictions on usage, arguably fewer than the JDK’s licence.

The installation procedure itself is pretty painless, and the docu‑
mentation goes out of its way to hold your hand throughout. Under
NT,it consisted of unzippingthe downloadedfile, and uncompressing
the NetRexx classes and tools into the JDK directory structure. Fol‑
lowing the pattern set by version 1.1of the JDK, the classes are kept
permanently stored within two zip files to reduce space requirements
and avoid cluttering up the directory structure.

For a language which promises to help you shirk typing duty,
NetRexx’s compiler (being itself a Java application) is a bit of a
mouthful to invoke.A mere ‘Hello,World!’ program, with code weigh‑
i ng in at a princely 17 characters ( t h e s e being s a y ' H e l l o ,
W o r l d ! ' ) , requires you to type:

j a v a C O M . i b m . n e t r e x x . p r o c e s s . N e t R e x x C h e l l o
j a v a h e l l o

The first line compiles the h e l l o . n r x source file into h e l l o . java,
automatically runs the Java compiler to produce the h e l l o . c l a s s
output file, and deletes the intermediate file ( the - k e e p option pre‑
serves i t ) . The second (really?) runs our application, which has magi‑
cally sprouted the class definition and main method befitting a Java
creation. You can of course condense most of the verbiage into a shell
script ( o r ‐ shudders ‐ batchfile), and for the Rexx-endowedthe system
includes a rather nifty script which doesjust this (and then some).

What's it look like?
Listing 1shows the source code of the Spectrum example application.
The first thing to notice is that, despite implicit references to several
standard Java classes within the code, the program does not have
any i m p o r t instructions. This is because NetRexx automatically
knows how to access bothitsown classes andthe contents of the stan‑
dard Java packages. ( I n fact, if you examine the generated Java code
in Listing 2, it refers to all external classes through absolute names,
thus eliminating the need to import entirepackages).
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T E C H N I Q U E S

- - o p t i o n a l , f o r speed
-- a window o b j e c t

opt ions binary
c l a s s Spectrum extends Frame

-- where w e ' l l b u i l d t h e imageshadow=Image

method m a i n ( s = S t r i n g [ ] ) s t a t i c :
frame=Spectrum("My Spec t rum" R e x x ( s ) ) -- make a t i t l e d frame
frame.resize ( 2 0 0 , 2 0 0 ) -- s i ze it
frame.show -- and make it v i s i b l e

method Spec t rum(s=S t r i ng )
s u p e r ( s ) - - p a s s t h e t i t l e to t h e superc lass

/ * Update i s c a l l e d when the d i s p l a y c o n t e n t needs u p d a t i n g * /
method update(g=Graphics)

s h a d o w = c r e a t e I m a g e ( s i z e . w i d t h , s i z e . h e i g h t ) - - make new image
d=shadow.getGraphics -- c o n t e x t f o r g r a p h i c s
maxx=size.width-1
maxy=size.height -1
l o o p y=0 t o maxy

c o l = C o l o r. g e t H S B C o l o r ( y / m a x y,  1 ,  1 )
d . s e t C o l o r ( c o l )
d . d r a w R e c t(0, y, m a x x , y )

e n d  ypaint ( g )

- - s e l e c t a co lour
- -  s e t  d t
- - and fi l l a s l i c e

-- p a i n t to screen

/ * Pa in t i s c a l l e d when t h e window needs t o b e r e d r a w n , e i t h e r b y
u p d a t e or when a window is uncovered */

method paint (g=Graphics)
if shadow=null t h e n u p d a t e ( g )
g.drawImage(shadow, 0, 0, t h i s )

-- ( n o image y e t )
-- copy to screen

/* Weneed a handleEvent method to ensure Close works p r o p e r l y */
method h a n d l e E v e n t ( e = E v e n t ) r e t u r n s boolean

if e.id=Event .WINDOW_DESTROY t h e n e x i t -- e x i t on closereturn super.handleRvent(e) ‐-- otherwise take default action

Listing 1 - The Spectrum.nrx example application.
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T E CHN I Q U E S
NetRexx’s syntax may seem somewhat loose to people used to

more ‘delimiter-happy’ programming languages. If you examine the
class andmethoddefinitionsin thecode,youmaybeslightlyjarredby
the abandonment of braces and terminating semicolons in favour of
the almighty carriage return. Having come to NetRexx from Java
myself, I have occasionally mourned the reliance on this ‘invisible
syntax’.Whena calculationgets too complicated tofit cleanly onone
line, I don’t feel right h a v i n gto split it up intofivesuccessive ones
just tomake them fit nicely onmymonitor. Perhaps IBMhas
more invested in widescreen technology than we realise...
Onto the other majordifferences that Java programmers

will notice: in NetRexx, as in many other scripting lan‑
guages, you don’t have to declare or type most variables
before they are used. Ordinarily, variables take on and
retain the type of the first value assigned to them, but you
canconversely declare their type without assigningavalue,
asin the caseof shadow here.NetRexx’stype system isworth amen‑
tion at this point: variables that are not assigned a specific type
(either a class or one ofJava’s fundamental types) default to the sys‑
tem type Rexx . In the case of numeric variables, this means compu‑
tations are performed using Rexx’s custom routines instead of a

protected Image shadow; <
p r i v a t estatic fina l java . lang.St r ing $0="Spectrum.nrx";
publicstaticvoid main( java. lang.st r ing $ s { ] ) {
‘ S p e c t r u m $frame;
ngoonapeSpectrum(((newnetrexx. lang.Rexx("My Spec t rum" ) ) .

( n u l l , n ew ne t r e x x . l a ng .Rexx ( $ s ) ) ) .togering
resize(((int)200),( ( i n t ) 2 0 0 ) ) ;
. show( ) ;

ae
publ ic Spec t r um ( j a va . l a ng .S t r i n g $ s ) {
super( $ s ) ;
r e t u r n ;

aie:

_p u b l i c void update( java.awt.Graphics $ g ) {
_ java.awt.Graphics $4;
i n t $maxx; i n t $maxy; i n t $y=0;
java.awt.Color $ c o l s n u l l ;
shadow=createImage(size() .w i d t h , s i z e ( ) . h e i g h t ) ;
$d=shadow.getGraphics() ;
$maxx=size() .width-(byte)1;
i n t $2=$maxy;
$ 1 : f o r ( ; ; $ y + + )(
i f ( $ y >$2 ) b reak ;
$col=java.awt .Co l o r. ge tHSBCo lo r ( ( ( floa t ) $y ) /((£loat) $maxy) , ( ( fl o a t ) 1 ) , ( ( fl o a t ) 1 ) ) ;
$d . se tCo l o r ( $ co l ) ;
$4.drawRect (((int)0),$ y, $maxx, $ y ) ;
}

}
paint ($9);

$maxy=s i ze ( ) . he igh t - ( by te )1 ;

$ y = ( b y t e )0 ;

u e void paint ( j a v a . a w tGraph ics $9) (

handleEvent (java.awt.Event $ e ){
java.awt .Event .WINDOW_DESTROY){

( 0 )7

Listing2 - The (cleaned up) Java codegeneratedfor Spectrum.
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JVM’s native arithmetical operations. While this will guarantee the
accuracy of thecalculations, it does reducethe performance.Thecom‑
piler can b e forced t o use Java’s native types with the o p t i o n s
b i n a r y compiler option (and, in this particular case, is).

NetRexx’s syntax contains numerous other small peculiarities:
NetRexx class and variable names (though not external variable or

class references) are case-insensitive ‐ yes, it’s a feature, but lo,
it’s annoying. Comment delimiters are slightly different from
Java, too: ‘to-end-of-line’ comments are indicated by -‑
insteadof / / , and in keepingwith the carriage-return-cult
parsingmentioned above, return-type specifications and
qualifiers like s t a t i c have to come after the argument
list in methoddefinitions.

The restof the examplecode in Listing1just deals with
settingup an AWT frame,drawinga spectrumof colourbars
inside i t , and updating the screen when necessary. As you

can see, native Java classes and methods can be used pretty much
transparently, anda fewquibbles aside, I can’t say thatNetRexxoften
gets in the way of everything you want to do. In addition, coding in
NetRexxasopposed to pureJava doesn’t seem to giveyou abigperfor‑
mancehit, since the syntax was specifically designed tomake transla‑
tion straightforward. There are of course some exceptions: the
documentation lists acommon problemarea: the compiler is not pick‑
ingup on exceptions that Java requires to be caught, and thus gener‑
ates Java code that theJDKwill returnasinvalid.

But, despite the easier-Java-than-Java blurb that NetRexx has
gatheredaround itself,makingyour code easier to read isn’twhere its
strength lies.Oneof the things that hasmade languages likePerl,Tcl
andRexx itselfsogood at what they do is their support for things at
a higher level than, say, bog-standard array structures. Native asso‑
ciated arrays arejust one feature which can prove invaluable,but the
essence of NetRexx’s strength is in exactly what it can save you hav‑
ingtodealwithmanually. It’sin the tedious stufflikeevent handlers,
where even the modern visual tools only go so far, where NetRexx
can save you time. Adding event handlers to components in many of
today’s RAD tools for Java is at best a case of taking your hands off
the keyboard andmakingmultiple mouse clicks (and it can get very
frustrating if you don’t know where the particular menu item you
need is located). Surely a language that enables you to do the same
thing quicker with a cut-and-pasted three-line method in a vanilla‑
flavour text editor is worth a look.

Carved in stone
Unfortunately, there are currently no integrated development envi‑
ronments available for NetRexx. I am sure there areJava developers
out there who are content to stick with the basic command-line JDK
tools, but for how long? It won't belongbeforeNetRexx’soffer of sim‑
pler, smaller, easier to maintain code won't beable to compete with
the drummers-drummingflashiness ofsource debuggingand project
management features. In addition, I donot think it is possible to cus‑
tomise anyof the current raftof Java tools evenas far asgettingthem
to use a different Java compiler, let alone to integrate with an inter‑
mediate processor. Even in the case of IBMitself, there has been no
apparent desire to add NetRexx support to the VisualAge range of
development environments. In the end, without better support from
tools of this kind, NetRexx could find itselfbeing left behind in the
wash of theJava flood. =

Additional informationonNetRexx, the NetRexxmailing list and the
newNetRexx 1.0toolkit (released37@Jan) are availableat
http:/ /www2.hursley.ibm.com. MikeCowlishaw’s book on the lan‑
guage, TheNetRexx language, was published in January byPren‑
tice Hall, ISBN 0-138-06332-X.EurOS/2 hasaNetRexxpageat
http:/ /www.moorestephens.com/euros2/ technic /netrexx.htm.
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EXE Company Profile
he computer software industry has seen healthy increases
in software sales around the world and has arguably
become one of the great business success stories of
recent history, according to the U.S. Department of

Commerce. Continued growth is predicted across the globe, how‑
ever, software piracy seriously threatens the industry’s economic
future. Software piracy, the illegal duplication and use of soft‑
ware, negatively impacts developers by reducing revenue and
profit.

In a recent Business Software Alliance and Software Publishers
Association joint Piracy Survey, 80 countries were surveyed in six
major world regions, resulting in estimated losses of $13.1 billion
to the software publishing industry.

In 1995 piracy losses in Europe totalled more than $4.2 billion
with Eastern Europe having the highest overall piracy rates; aver‑
aging 83%. The losses due to software piracy in Asian countries
exceeded $3.9 billion, while in the United States losses were the
highest of any single country, estimated at more than $2.9 billion.
Ultimately these losses lead to lost jobs and company failures.
Fortunately, software piracy is preventable. Advances in tech‑

nology have led to protection solutions that are easy to imple‑
ment and transparent to the licensed customer.

Execution control based hardware keys, or dongles asthey are
sometimes called, provide a simple, yet effective, proactive solu‑
tion to stop software piracy.
Established in 1984, RainbowTechnologies is recognised as

the world’s leadingdeveloper, manufacturer and supplier of soft‑
ware protection solutions, and a leading provider of network
license management and information/communications security.

From their headquarters in Irvine, California, Rainbow directs
facilities throughout the world. This publicly owned company,
with stock traded on the NASDAQ exchange, has international
offices in the United Kingdom, France and Germany and through
a growing network of more than 45 authorised distributors, serve
Rainbow customers in over 100 countries.

To offer the most complete and comprehensive support ser‑
vices, Rainbow employs a large engineering and technical staff.
Committed to product innovation and customer satisfaction 11%
of company revenues are invested in research and development.

RAINBOW
The U.K. office is located in Chertsey, Surrey. A team of 25
staff a re based here to support U.K. and Eire customers.
Full support facilities are available, including software and
hardware eng i n e e r s t o discuss and advise on any
implementation issues. Production and Warehousing
fa s are also located on-site to supply U.K. customer
requirements quickly and efficiently.

This ensures that, with worldwide revenues for 1996 in excess of
$80 million, Rainbow customers are providedwith ongoing prod‑
uc t superiority and compatibility asnew technologies emerge.

This commitment to service and quality earned the corporate
headquarters in Irvine ISO 9002 certification in December 1994
with the International offices achieving certification during the
following year.

Rainbow is the first software protection company to receive
ISO 9002 certification - aglobally recognised standard for quality ‑
and is affirmation from an independent third party, the British
Standards Insti tut ion, of their high quality of manufacturingand
ability to deliver products and services.

In May 1995 RainbowTechnologies acquired Mykotronx, Inc.,
a leading manufacturer of high-grade encryption and decryption
equipment that is used in space and other sensitive digital com‑
munication environments. Since 1979, the USgovernment has
been the primary customer for Mykotronx communications and
information security technology, which have attained more
National Security Agency endorsements than any other security
technology supplier.

In addition to the USgovernment, Rainbow have a large num‑
ber of partners, including software publishers and developers;
Autodesk, Corel, MACROMEDIA, Quark and Micro Focus.

The Internet Security Group, a business unit of Rainbow
Technologies, Inc., has announceda series of cryptographic serv‑
er accelerator boards designed to increase server capacity for
secure transactions on the Internet.

“The ability to control
software will be
fundamental in determining the

distribution strategies necessary to meet
new marketingchannels.”

Gary Clark
Director of Marketing (UK and Eire)

Rainbow Technologies

CRAINBOWCECH N O L OEI
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Product Profile
he Sentinel software protection range, from Rainbow
Technologies, Inc., offers a highly sophisticated, yet easy
to implement solution to software piracy. These advanced
products are available for DOS, Windows, NT, 95, OS/2,

Unix, Xenix and Apple Macintosh platforms.

Currently available solutions include:
SentinelSuperPro advanced protection featuring

multiple algorithms and memory.
SentinelShell Software

SentinelPro
quick and easy automatic protection.
easy to implement algorithmic
protection.
advanced, reliable Macintosh
protection.

SentinelEve3

MicroSentinelUX flexible protection for UNIX/Open
Systems.

NetSentinel hardware key-based concurrent
licensing.

SentinelLM ‐ software based license management.

SentinelSuperPro
entinelSuperPro uses next generation proprietary
Application Specific Integrated Circuitry (ASIC) technology
to provide a highly secure, flexible and technologically
advanced programmable key. It is the industry's first soft‑

ware protection device that combines the benefitsof multiple algo‑
rithms and read/write memory in one key.

The SentinelSuperPro can
be set-up to act asa time
counter for leased software, or
to count executions for limit‑
ing the operation of demon‑
stration products. Additionally
customer information, serial
numbers, passwords and more
can also beprogrammed into
the key.

Once protection has been implemented into asoftware appli‑
cation, the developer only needs to include a programmed
SentinelSuperProwith each software package purchase to assure
execution control and revenue protection.

Offering 14field-activated algorithms, memory and proprietary
ASIC technology and a very high level of transparency to the end
user, SentinelSuperPro provides some of the most secure and
flexible protection available.

SentinelWizard
heSentinelWizard is an innovative Graphical User Interface
(GUI) based software tool that makes implementing
SentinelSuper‑
Pro software

protection easier than
ever before.

Developers simply
describe their
products and how they
want to sell them; a
custom protection

solution is then created by the SentinelWizard using this
information.

The SentinelWizard helps developers to take full advantage of
the SentinelSuperPro’s advanced features and flexibility.

SentinelLM
lhe ever increasing popularity of floating software licences,
means that companies’ are finding themselves in the position
of beingable to pay only for what they need. Rather than hav‑
ing to buy an expensive site license or an individual license

for each potential user, a floating licence can bemade available to
anyone on anetwork and is no t tied to aparticular PC.Witha float‑
ing license model, a company’s goal is to buy only the maximum
number of licenses for an application that will be in concurrent use
at any given time.

In order to keep track of this concurrent use of applications in
an increasingly complex networked env i ronment , license manage‑
men t products becomea real necessity.

Providingsingle or multi-user access to software applications
in a single user or networkedmulti-user environment, SentinelLM
offers a floating license management solution.

The principal functions of SentinelLM include; user based
licensing, component licensing, timed software and software
protection.

User based licensingallows per-user floating licensing which
controls the number of concurrent users for an application.
People often forget that licenses are no t sold to machines, but to
users. Component licensing is the ability to license features or
components of an application individually, simplifying licensing
and distribution of the application. Timed software allows an
expiration date to be added to the software in order to create
evaluation or trial copies of anapplication. Software protection
ensures that an application will only operate on anauthorised,
licensed computer or network, but still permitting backup copies
and re-installations to bemade.

End users view license management as a way to pay only for
the amount of software they actually use, which enables them to
save money. Users also find license management attractive
because it enables them to stay legal and avoid accidental viola‑
tion of their software license agreements, relieving them of worry
regarding copyright infringement lawsuits.

Developers benefit in a variety of ways from integrating license
management products into their applications. Users rarely keep
track of howmany people are legally licensed after the purchase
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of anapplication. License management software controls the use
of each application, and reminds users when they need to pur‑
chase additional licenses from the developer. This approach pro‑
tects intellectual property and prevents applications from being
illegally copied.

In January 1997 Rainbow Technologies, Inc. signed a licensing
agreement with Canadian based Corel Corporation, one of the
world’s leading software publishers. The agreement is for the
Windows version of Rainbow’s SentinelILM License Manager. This
software product enables Corel to provide innovative distribution

Advertising Promotion

methods t o their c u s t om e r s , while preventing unlicensed use o f

their products.
“The ability to controlsoftware will befundamental in deter‑

mining the distribution strategies necessary to meet new market‑
ing channels.” says Gary Clark, Director of Marketing (UK and
Eire) of RainbowTechnologies.

With this high level of sophistication it is no wonder that, in
1995, 1.9million Sentinel keys were shipped worldwide and that
in excess of 9million Sentinel keys currently protect software for
more than 20 000 companies.

Customer Testimonials
PAFEC
PAFEC is an independent British company that primarily focuses
on the sale of Electronic Document Management (EDM) systems
for awide range of platforms.

In October 1995 PAFEC became the first SentinelLM customer
after financial considerations ruled o u t an in-house development
project to replace the current software licensing product

PAFEC purchased SentinelLM for both UNIX and PCplatforms
for a number of reasons. The enablement system is extremely sim‑
ple to operate - the despatch of a 16-digit code is all that is
required and the avoidance of alpha-characters is especially useful
in supporting overseas, non-English speaking customers.

PAFEC understand and appreciate the level of technical sup‑
port that is available and integration of SentinelLM into their own
applications has been both rapid and easy.

ILT
Interactive Language Teaching Ltd (ILT) have developed an exciting
new multi-media English language course for foreign students,
called English Express.

The course utilises video-game technology to create a fun and
stimulating learning environment, but being distributed on CD it is
open to illegal copying.

Reasoning that no t everyone has the budget to purchase out ‑
right a quality language teaching course, ILT decided to sell access
to its software, rather than selling the software itself, by usingsome
innovative distribution methods.

“At any one time there are more people in China learning
English than there are people in the USA”.With figures like those
and the fact that traditional marketingand distribution takes
between half and two-thirds of the retail cost of the software, it is
n o t hard to see that the real value of the software is in the usage.

The power of interactive CD computer technology made it pos‑
sible for ILT to employ a pay-as-you-use method of software distri‑
bution that has no t been widely used before in consumer markets.

A uniquely programmed SentinelSuperPro key is supplied with
every ILT course. The key controls access to the software by being
programmed to allow the purchase of anumber of sessions up to a

GraphicalData
Searching

PAFECEDM
Desktop

cumulative total of, say, 100 hours. Upon expiration of the t ime
purchased, the SentinelSuperPro denies access to the software until
re-activated by the purchase of acode supplied by ILT.

This method works just like the old coin operated electricity
meters except that now the software can be recharged us ing a
modem, the Internet or by telephoning the support line.

The SentinelSuperPro has enabled ILT to prevent piracy whilst
getting high quality, deep content software o u t to the market at a
price that is acceptable to the consumer.

Learning
made
easy.

Produced by EXEMagazine. Centaur Communications Ltd, 50 Poland Street, LondonW1V 4AX Tel: 0171 287 5000 Fax: 0171 437 1350
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Witten it comes i Discover the Rainbow difference

only the be ‘ s twi l l do- Only Rainbow delivers leading-edge technology,
ISO certified quality and over 99.985% reliability.

RainbowTechnologies is t h e world's Sentinel keys from Rainbow are easy to
implement, transparent to end-users,and backed
by the world leader.

leader in software protect ion w i t h o v e r
8,000,000 Sentinel keys protecting
software worldwide. In fact 55% of all
protected software has a Sentinel key, When you need on-time delivery with local
from Rainbow Technologies. support, you need Sentinel.

Today, software piracy is at an all-time high.
If youre selling software without protection, A Reliability you can depend on=youre losing sales and revenue. ;

NeWere Manage network licenses
Talk to Rainbow, we'll n o t only advise you on Aproved_ y a w A substantial investment in R&D
the ultimate software protection options, we'll
also demonstrate new ways to market and Global service & support
distribute your software.

Truly transparent protectionLI

QO The industry's highest quality

Compatible with your software
Protect y ou r software today

Order a complimentary 28-day ©

_Rainbow Sentinel Developer's "=

Kit. It comes complete wi th

technical documentation, '
T E C H N O L O G I E S

software drivers, utilities, and a Sentinel Key. The ult imate software protect ion
4The Forum, Hanworth Lane, Chertsey, Surrey KT16 9)X

Tel: 01932 579200 Fax:01932 570743
‘email: sales@uk.rnbo.com

Tota l security & flexibility

‐ So rmwa r e P r o t e c t i o n

GZRAINBOW No 1Worldwide for Software Protection
T E C H N O L O G I E S

YES! I want more informationon the Sentinel range:
FaxBackon01932 570743 Email:Sales@uk.rnbo.com Visit: www.rnbo.com

I secionssteessenieendns Please send further informationon the:
NEWSentinelWizard
NEW SentinelLMproduct
Sentinel protection for:

Company

Position

Macintosh
Network Licenses CL)

Please send me:
The Rainbowmulti-media C.D. includes
latest software versions, tutorials etc
A FREE "Sentinel Software Protection
Guide"
A SentinelDevelopers Kit@ 01932 579200 a a r t i

Fj

UNIX/open systems _]O

Thankyoufor taking the time to complete thisform. Your requestswillberespondedtopromptly.
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HidingComplexity
Not everyone tries to open faulty

pieces of hardware to repair them. Francis
Glassborow recommends what the user
serviceable parts in language should be.

ecently, asI was installinga new operating system ona
machine, I foundmyselfhavingto open up the hardware
in order to overcome some problems.Of course, the nor‑
mal neat box becamea clutter of cables. At times we
have to delve into the guts of amachine in order to fix a

problem,and then their complexity comes to the surface. Manyman‑
ufacturers, it seems, donot like this one bit.

There are times when thenotice ‘nouser-serviceable parts’means
just what it says. A lot of the time, however, it just seems to be an
excuse used by manufacturers wanting to retain the power to keep
the machineworking, and therefore earn more money.

What has this got to do with programming? I will get to that in a
moment.But first letmehighlight another relevant irritant from every‑
day life:why doI have to have exactly the right controller for a specific
TV? If the battery runs out onthe remote in my sitting room,why can’t
I borrowthe remotemy wife useswhenwatchingTV in bed?This isjust
one example of the problems caused by the lack of a standard. If you
wantmore,just stripdownanoldcomputer andstart countingthenum‑
berofdifferent andcompletely incompatible screws youfind.

What we need is mechanisms that hide complexity in a standard
fashion, while allowing easy access for the competent. Now let me
relate this to programming.

Languages such as Pascal havea defined logical level at which
the label ‘No serviceable parts...’ is placed. Obviously, when some‑
thing is wrong some will ignore the notice and break in to fix the
things they know they can.Unfortunately,the result canbea system
held together with littlemore than metaphorical duct tape. Keeping
the novice away from the low-level stuffis fine, but it can cause prob‑
lemswhen the expert needs access.
C allows low-level access but causes problems for the inexperi‑

enced because everything is out in the open, rather like the radios I
built as a teenage enthusiast. Most C code, even that written by
experts, has its working exposed for all to see and tamper with. That
is not a problem for the experienced, but it is for novices.

C++ provides better mechanisms for putting ‘cases’ round the
working parts. Now,we still sometimes need to open up the box and
get at the works, but mostly we should just be happy to use them.
Unfortunately, too manyof those writingabout C++ andtrainingoth‑
ers come from a C heritage and donot see that usingexposed code is
generally unnecessaryandalmost always undesirable.The designers
of C++ have gone to considerable trouble to provide mechanisms to
assist wi th hiding complexity, and the better programmers have
developed idioms to use those mechanisms.

Letmegiveyou anexample.Why is somuchC++ code still riddled
with uses of arrays of c h a r for dealing with strings? Certainly at
some levelyoumustmapcharacters onto some formofmachine level
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code, but why do high-level users still use and teach a mechanism
that is so close to the hardware? Perhaps one reason has been the
desire to write portable code. However most programmers have a
more immediate interest in getting their code working asquickly as
possible. The problem until recently has been that you must make a
choice: good programmers, conscious of the need to write portable
code,have implementedtheir own stringtypes basedonthe low-level
portable elements of C++ and therefore expect trainees to learn
enough to do the same.

Of course you could use the string type providedbyyour compiler
implementor, but that locks you into a particular product.Without
a standard str ing type, we suffer from the TV remote controller
problem.

This is no longer necessary. There is a perfectly reasonable string
type providedby the draft standard C++ library. Of course it is a bit
like a putative generic TV remote controller in that it has mecha‑
nisms for just about every way a stringmight be used. However it is
portable andusingit hidesthe implementationcomplexity from those
who have noneed to see it. Indeed the use of # inc lude < s t r i n g >
(without the ‘ .h ’ ) even hides the fact that it is actually aspecialisation
o fa template class ( b a s i c _ s t r i n g ) . I t i stime that w estopped intro‑
ducingC style arrays of c h a r to novices strugglingtowrite their first
program. Yes, the low-level complexity will need to beunderstoodby
some, and those concerned with maintaining legacy codewill needto
know about legacy idioms, but modern C++ programmers should
learnona need-to-knowbasis, and not through retracingthe histori‑
cal development of the language.

Nowhereis this morevisible than in the standard template library.
The combination of finely-honed containers and algorithms for man‑
agingthem is somethingthat every sane programmer shouldbegrab‑
bingwith delight. Youhavenoneedto understandthe innerworkings
of the STL in order to use it and now that all major compilers come
with a reasonable implementation it is available to everyone. Admit‑
tedly, eachimplementationhashadto find its own solution to the cur‑
rent lackof support for suchthings asmember template functions and
default template parameters but the fixes being used are reasonable
andallow agood degree ofportability for high-level code.

I think that it is also important to understand that efficiency cri‑
teria were an important element of the design of the STL soyou
should gain both in the development cycle and in performance by
using i t .

As an example consider the following implementation of Eras‑
tothenes’ Sieve written so that it wil l compile with Visual C++ 4.2.
However, it is writtenwith standard parts andwill compile and exe‑
cute on any platformthat supports the current C++ standard library
and console-style applications.
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#include <iostream>
#indude <vector>
include <math.h>
t vector<bool, allocator<bool> >BitArray;aoa argc, te ** argv) £: ==1)

x or « * upper limit given" <«endl;
return 1;

lon ‐l i m i t= atol @rgv[t]);waters erins t a t i c _ c a s t < i n t >Gqrt (static_ cast Cdouble >(upper_limit))) +1;
BitArray numbers(upper_limit, true);
for (int 1=2; il=check_limit; i++)

if (numbers[i])
for(long j=i*i; j<upper_limit; j+=i) numbers[j] =false;

long last_prime=2;
nme,count=0;fotos ke2; kl= l imit; K++)i = Ik])
Jast_prime =k;
primecount++;

3
cout << "There are" <<prime,count

<K "prime numbers less than "< upper limit <« endl;
cout <The largestis"<K last_prime <«"."« endl;‘a 0;

There are a number of points worth highlighting in the above code.
The presence of the t y p e d e f is for both portability and readability.
Take notethat there must bea space betweensuccessive >closures of
template arguments, otherwise the parser may get it wrong. I have
used s t a t i c _ c a s t because I think that this i s preferable b y far t o
the mechanism inherited from C. I have in fact avoided placing any
non-essential casts within my code. The first one ensures that the
subsequent addition is an integer one, nota floating point one that
could on very rare occasions cause a roundingerror. The second one
is needed to resolve an ambiguity asthe C++ math library supports
more than just double precision arithmetic.

The last point is my changed loop idiom. Though it is not neces‑
sary here: you need to think in terms of using ! = in the loopcontinu‑
ation clause where youare iteratingacross allmembersofa container
because the more traditional <will not work correctly for some of the
STL containers.

Try running the above on your machine. My Pentium-90 based
Windows NT 3.51machine counts all the primes less than four mil‑
lion in under 5 seconds.

C++ for Windows 95
If you are one of those people runningWindows 95 who donot want
or needa full-scale professional C++ development k i t you have very
little choice. Microsoft longabandoned you: i ts low cost entry is a 16‑
bit compiler without any ofthe powerful features ofC++ such astem‑
plates (wi thout which you cannot enjoy the power of the STL).

Unfortunately Borland’s Turbo C++ 4.5 seems to misbehave on
Win95 machines (although it works fine on Windows 3.1). I guess
Borland will eventually produce a Turbo C++ for Win95 but until it
does, your only choice for Win95 at under £100 is Symantec C++ 7.5.
This hasjust been released ( o r it should have been by the time you
read this) at £79. Yes, I found that price unbelievable but Paul
Leathers of Silicon River (0181 316 7777) assures meit is the new
price for what would have cost £375 a few months ago as C++ 7.2.
Interestingly it is £50 cheaper thanSymantec's all bells-and-whistles
development k i t for Java,Visual Café.
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Last month’s problem
Underwhat circumstances does the followingdo something in C?

i; / * i is avavigble*/
Under the C rules, i is an rvalue and consequently i ts value is
fetched. Doesthis matter? If i is v o l a t i l e qualified,yes: the process
of fetching it may destroy the original (for example if it is amemory
mapped input port).

WG21/X3J16 decided to classify such a statement as an lvalue
which means that it effectively does nothingandwill beignoredbyall
but the dumbest of compilers. If for some reason you want to restore
it to the previous behaviouryou must usea cast, for example:

(void)i;
The second question: is either one or bothof the followingdefective?

voidfn ()§
for (int i=0; i<10; i t t ) &

for(int isi; i<f0; i t t )£
; c o u ti < ;

i cout &end];

3
void {a2 OL

for (int 1=O; i<10; i t t ) £
for(int iG 1<40; i++) £

c u t i e "  " ;
3

; cout <<endl;

3
f n 1 ( ) is defective, because of a subtle and little known feature of
how the different forms ofdeclarator relateto initialisation.The form
that uses an =sign(for compatibility withC)has the identifieronthe
left in scope sothe form i n t i -=i results in i being initialised with a
copy of itself( tha t is,of course, undefinedbehaviour ‐ I wish compil‑
ers would spot this and issue at least a warning).

f n 2 ( ) does exactly what the naive programmer expects: it ini‑
tialises the inner i with the value of the outer one because the inner
one is not in scope until the closing parenthesis of its declaration.

There is a great potential for unexpected consequences when
using the C form of initialisation in a C++ declaration. I think that
youwouldbewell advisedto discard this idiomand replace it with the
explicit constructor call form that is available in C++.

This month’s problem
In what context is the following linewell formed andwhat does it do?

A&A);
ACCU Conference 1997 News
What is EmbeddedC++? What is a diagnostic releaseversion? These
are just a couple of the questions that will be addressed by the likes
ofBillPlauger,TomPlumanda dozen othersonJuly 18th/19thin the
Oxford Town Hall.

Lt]

ACCUsubscriptions: individual£15, student £7.50, corporate £80,
Overload& C++ SIG£30 (includingACCUmembership). Forfur‑
ther informationand application forms write toFrancisGlassborow,
64SouthfieldRoad, Oxford, OX4 1PA,r ing01865246490oremail
francis@robinton.demon.co.uk
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SystemArchitect BringsYour Company to theFutureof
Application Development,withoutAbandoningItsPast.

System Architect the Price/PerformanceLeader...
and Your Gateway to O-O.
It single-handedly solves your company’s traditional application
development challenges quickly and accurately and makes the
transition to Object-Oriented smooth and easy.

Using System Architect’s unique Shared Repository, you can:
* use all of today’s m o s t popular modeling techniques
©share and re-use data without duplication ofeffor t
©quickly integrate object-oriented analysis into your

development projects
System Architect can be easily modified and extended to

support your unique modeling and code generation requirements.
System Architect deftly supports your projects, taking you to a
new plateauof increased productivity and cost-effectiveness.

With System Architect, you eliminate the need for multiple
products to accomplish your tasks. It’s the off-the-shelf solution
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Just Beginning Your Development Project?
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through each stage of application development ‐ from planning,
to implementation. SA/Process Manager guides you through
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VisualBasic 5
TrainingGuide
William HMurray and Chris HPappas

This book and CD-ROM package introduces readers to
one of the most widely-used programming languages,
Visual Basic. Focusing on the newest release of this
programming environment, version 5.0, this unique
training package takes uninitiated users step-by-step

OP w a s t e s =a through the process of building powerful applications
that run on local machines aswell asthe Internet. The

book fulfils development desires with hands-on examples thoroughly explained. The high‑
quality interactive movie on the CD-ROM isbroken down into over 60one-to-two minute
segments, teaching core Visual Basic features. The movie is menu driven, so users can search,
start and stop at will.

Key Features:
Learn to install and configure Visual Basic 5.0
Learn to useeffective application design techniques
Learn to create afull featured calculator
Learn to integrate animation sequences, graphics and sound
Learn to build financial, graphics and database applications
ExploreMicrosoft's advanced OLE technology for the Internet, ActiveX

Paperback/CD-ROM - Windows, c. 500 pages, ISBN: 0-12-511905-4, £39.95, Due in March

VB4 Training in Just Hours! Also available:

CompactGuide
toVisualBasic
William H Murray and Chris H Pappas

Provides a detailed introduction to VBfor Windows.
Includes one interactive CD-ROM for windows.
Paperback/CD-ROM - Windows, 350 pages,
ISBN: 0-12-511910-0, £39.95

Tel: 0171 482 2893 Fax: 0171 267 0362

Tel: 0181 300 3322 Fax: 0181 309 0807 tomo
Order online at http:/www.europe.apnet.com/approfessional



ast month’s article on the Con‑
trol Creation Edition (CCE) of
Visual Basic 5.0 was necessarily
somewhat coy due to restrictions
on what we could and couldn’t

talk about at the time. Happily,these restric‑
tions have now been liftedandwecan provide
a much more complete picture of the new
development system’s capabilities.

Going native
Just a few short months ago, Redmond’s
level of concern about Delphi was becoming
immediately apparent from a set of bench‑
marks which you could download from the
MicrosoftWeb site. These benchmarks were
supposedly intended to ‘prove’ that an inter‑
preted Visual Basic program actually r a n
faster than the equivalent native code appli‑
cation produced with Delphi! Those who
acceptedthis ‘evidence’probably alsobelieve
that OS/2 is the ideal scalable mission-criti‑
cal platform for the nineties and that Bi l l
Gates really is concerned with open stan‑
dards, cross-platform compatibility and the
future of Unix. I won't waste time comment‑
ing further on these particular benchmarks
except to say that if you choose to pu t square
wheels ona Ferrari, you really can make it
go slower thana fully-laden Reliant Robin
towing a caravan.

The point of all this? Simply that despite
the apparently magical properties of their
threaded p-code interpreter, Microsoft has
finally got around to adding native code gen‑
erationto the ProfessionalandEnterpriseedi‑
tions of Visual Basic. This is probably the
single most significant feature of the n e w
release,aside from the OCX generation capa‑
bilities discussed last month. Speaking as
someone who has longbeena devoted Delphi
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ani {looks 2at some things tomake.yougo vroom...

fan, I anticipated that Microsoft would
respondto Delphi's appearance in short order
andaddthe feature into the very next version
ofVB. Inexplicably,they didn’t,which is espe‑
cially surprising when you bear in mind that
Visual Basic for DOS (remember that?) had
native code compilation from the word go.

Although it’s great at last to have the
option to compile to something other than p‑
code, I was disappointed by the fact that you

can’t create stand-alone
executables. In other
words, no matter which
way an application is com‑
piled, it always requires
the VB run-time library
VBRUN500.DLL to bepre‑
sent. When you create a p‑
code application, the stub
code in the EXE file fires
up the interpreter inside
the DLL. And when you
build a native code pro‑
gram, the code calls library
routines in the DLL in the
usual way. Thus, the DLL
has to be all things to all
men, which m a y go some
way towards accounting
for the fact that it’s now
over 1.3 MB in version 5.0!

By contrast,Visual C++
wil l allow you to create

EXE: The Software Developers’ Magazine

MFC applications which dynamically link to
the MFC run-time DLLsor statically link all
the MFC code into your application. Like‑
wise, bothWatcom’s Optima++ (reviewed in
the December issue ) and Delphi 3.0 (which
should be almost upon us by the time you
read these words) can link their runtime
libraries dynamically or stick the whole
enchilada in a single file. The point is that
VB is the only system mentioned which
doesn’t give you the choice.

Maybe you think I ’m just being fickle:
ever since Delphi 1.0 appeared, I’ve been
complaining about the fact that you can’t
put the VCL library into DLLs. Well, now
you can, so I’mupset that you can’t make a
stand-alone EXE with VB5! I ’m not inten‑
tionally trying to bea RAD version of Vic‑
tor Meldrew: what’s important here is
choice. If ’ 'm writing a shareware applica‑
tion for a magazine front cover where size
is important, then linking to DLLs is a rea‑
sonable decision if I know that the readers
arealready going to have them. Equally, if
I’mwri t ing a commercial application, then
T’ll almost certainly want to create a
stand-alone app, unless I know that the
program is going to be one o f a suite o f
applications which can share the common
run-time libraries.

The real tragedy comes when you are
building OCX files: although these can be
compiled as native code executables (one of
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the things I couldn't tell
you last month),they still
need VBRUN500.DLL.
This makes it very hard
to see how one might
realistically deploy VB‑

authored OCX controls over the Web. There
is no mention of these issues in the online
documentation accompanying the beta
release reviewedhere.

Well, that’s the badnewsover, and here’s
some good news. When you compile for
native code, the VB compiler will generate
standard OBJ files. You can opt to include
symbolic debugging information into your
EXE file, and then performdebuggingat the
native-code level from within Visual C++.
However, I imagine that most developers
will initially build an application as p-code
for testing anddebuggingpurposes and then
‐ optionally ‐ compile the final version asa
native code executable.

One interestingpoint, though: many peo‑
ple still expect a nativecode program to exe‑
cute a lot faster than the equivalent
interpreted code, but this just isn’t so. The
vast bulk of any Windows application’s time
is spent executingAPI code. Microsoft’s own
researchindicates that an interpretedappli‑
cation will typically spend only 5% of i ts
time executing p-code. Thus, if you compile
to a native executable, you shouldn't expect
to get more than a 5%speedup in a typical
case. Native code only really comes into its
own in very compute-intensive applications,
such as numerical analysis, bit-twiddling
andsoon. If you're writing something like a
bitmap manipulation program in Visual
Basic then native code compilation will be
like manna from heaven.

A plethora of projects
Another innovation in VB5 is the addition of
project groups. I touched on these last month
when I mentioned than you can create an
ActiveX control project and, without closing
it,createanordinary EXEproject from which
to test the control. Bothprojects can besaved
together asa related project group.

When you start up VB5, you now see an
optional New Project dialog (see Figure 1)
from where you can select anew project type
or open an existing ( o r r e c e n t ) project. As
you can see from the screenshot, the design
environment can now create many different
types of skeleton projects including in ‑
process OLE servers (ActiveX E X E )and out‑
of-process servers (ActiveX DLL),as well as
projects for creating add-ons to the IDE
itself. A new project type has been added in
the shape of ActiveX documents, which can
be thought of as forms which can display
themselves within a Web browser window,
enabling you to create VB5 applications
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Figure 2 - Going native: applications can now becompiledas eitherp-code or
native executables. In the latter case, you can select from a number of

conventional compilation options andyou can even debuga native code
executable using the Visual C++ debugger.
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Figure3 - The next ACC (automat ic code completion) feature acts like a helping
hand, rememberingal l the details of member names, parameter lists and so

forth. It works equally well with custom types andprocedures.

Figure4 ‐ Using the new application wizard, you can quickly knock up a
professional lookingapplication complete with splash screen, tip of the

day and even an Internet Browser!
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Figure5 ‐ The new Visual Basic BooksOnline software
provides hierarchical, MSDN-styleaccess to the various
manuals in the documentation set. See the accompanying table
for a list of what's available for eachproduct edition.

which can be deployed over the Net. Inter‑
estingly, an ActiveX document automati‑
cally merges its window with those of the
Web browser, so‘remote’ users have access
to the same interface functionality asif they
were using the application locally.A migra‑
tion wizard is on hand to help you convert
existing forms into ActiveX docu‑
ments. (This is only one of a num‑
ber of new wizards, including a
‘wizard wizard’ for constructing
customwizards ofyour own).

Continuing on the Internet‑
enabling theme, the new VB appli‑
cation wizard is very cute. Not only can you
create an application complete with splash
screens and ‘tip of the day’ dialogs, but you
caneven build a completeWeb browser into
your application, courtesy of a new bundled
browser control. In addition to the tradi‑
tional MDI/SDI interface styles, the wizard
can generate new ‘Explorer-style’ applica‑
tions, which comprise a hierarchical tree
view onthe leftand adetail content paneon
the right,separatedbya vertical splitter.

As you'd expect, there have beena host of
enhancements to the development environ‑
ment itself. Once of the nicest of these is
called automatic code completion (ACC)
which works in various ways as you type
within a code editor window. For example,
suppose you type the name of a control fol‑
lowedimmediatelyby aperiod.At this point,
ACC knows you're going to reference one of
thecontrol'spropertiesormethods,soit auto‑
maticallypops upa listof their names. If you
type thefirst few lettersof the requiredmem‑
ber name and hit the Tab key, the name is
entered into the editor for you. As another
example, when you are assigning to some
typed variable, typing the equals character
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pops upa list of possible assignment values
whichcanbeselectedin the same way.

Perhaps the mostuseful aspect ofACC is
when writing method calls to subroutines
and functions which take a large number of
arguments. Once you've typed the function
nameandenteredaspace,ACCdisplays the

function (together with its complete
argument l i s t ) in a small pop-win‑
dow below your current typing posi‑
tion, with the first argument in the
listhighlighted.Asyou enter succes‑
sive arguments, the highlightmoves
along the list, keeping pace with

your typingand indicatingthe expectedtype
of the next argument. Handily, ACC works
notjust withbuilt-in functions, butcanhan‑
dle user-definedtypes androutines,andany
Windows API declarations you import into
your project. If you regard this as wimpish
spoon-feeding,youcan always turnoffACC’s
capabilities from the Options dialog, but I
thought it was rather clever. It certainly
makes the system immediately more acces‑
sible tothosewhodon’t haveaneideticmem‑
ory for parameter lists. I wouldn’t be
surprisedto see somethingsimilar toACC in
new versions of Visual C++ or even in the
odd Borlandproduct.

Catchy enhancements
VB5 brings many enhancements to the VB
language specification, some which arise
from the requirementsofOCXdevelopment.
For example, as we saw lastmonth,you can
defineacustom event like this:

E v e n t MouseDown ( B u t t o n As I n t e g e r , S h i f t
A s I n t e g e r , X A s S i n g l e , Y A s S i n g l e )

and then raise the event like this:
RaiseEvent M o u s e D o w n ( B u t t o n , S h i f t , X , Y )

EXE:The Software Developers’ Magazine
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Figure 6 ‐ The Internet theme extends even to the revamped
setup wizard where you can now create a setup configuration

suitable for deploying over the net.

An OCX control’s ‘user’ normally handles
events of this type ‐ the control's code does‑
n't have to ‘catch’ the event. But,more gen‑
erally, you can use a new Wi thEvents
keyword to implement event handlers in
your own code.

Here’s how it works: you can associate
one or moreeventswith acertain class mod‑
ule,soevents areconsidered to begenerated
by objects of that class. Within (say) a form
that uses this class module, you can declare
an ‘event catcher’ as follows:

P r i v a t e Wi thEven ts MyCatcher As Wombat

This establishes a variable, M yC a t c h e r ,
which can receive events from the Wombat

Figure 7 ‐ There areplenty of goodies for
database types too. The unfortunately

namedAPE (forApplication
PerformanceEnhancer) can beused
to benchmark transactions involving

several components in a complex
client /server scenario.
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module. Having added
this sort ofvariable to the
Declarations section of a
form, you can then select
the M y C a t c h e r variable
in the left-hand combo

box of the module’s code window, and select
from one of your custom event types in the
right-hand combo. You then end up with an
event catching routine for the specified
event. By convention, the event procedure’s
name is made up of the ‘event catcher’ vari‑
able name and the name of the event, so if
you were catching an event called Z a p , the
procedure name would be MyCatcher_Zap.

Enumerated types have been enhanced
sothat you can make explicit assignments to
the individual members of the type. Previ‑
ously, enumerated types were always
greater than or equal to zero, and were
assigned consecutively by the compiler.
Now, you can have disjoint constant values
and use negative numbers for invalidvalues.
For example:
P u b l i c Enum Sta tusCodeInitialised " t a k e s t h e d e f a u l t

v a l u e ze ro
B u s y ' t a k e s t h e v a l u e 1
I d l e = 3 0 ' e x p l i c i t l y s e t t o 3 0
S e a r c h i n g  '  t a k e s  t h e  v a l u e  3 1
I n v a l i d = - 1 i n d i c a t e s a n e r r o r

cond i t i on
End Enum

In keepingwith its increasing levelof COM
integration, VB5 now supports polymor‑
phism. Not by multiple inheritance, you'll
berelieved to hear ( ! ) but in t rue Java style
through the use of interfaces. Class mod‑
ules specify that they implementa particu‑
lar interface through the new I m p l e m e n t s
keyword.

Previous versions of VB implemented
optional routine parameters, but only if
those parameters were of type Va r i a n t . In
VB5, optional parameters can be properly
typed. The D e b u g object has gained its own
A s s e r t method,allowingyou to incorporate
debuggingchecks which don’t appear in your
project's final executable.

One other nice language enhancement
concerns the new G l o b a l M u l t i U s e speci‑
fier which can beapplied to a class module.
With G l o b a l M u l t i U s e enabled, you can
call methods of a particular class without
having to first create an instance of that
class. This might seema bit odd, but if you
think about i t , it’s roughly equivalent to the
use of static member functions in C++. I say
‘roughly’ because there is a difference: in
C++, a static member function does not have
an implicit t h i s pointer, and attempting to
access t h i s will produce a compiler error.
With VB5, a G l o b a l M u l t i U s e class module

Legend

Ez ]objects only
[ E J object and collection

objects that extend the
user interface

ceED| objects that allow you
to manipulate projects

a objects that allow you
to manipulate forms
objects that allow you
to use external objects

objects that allow you
a to respond to events

R E V I E W S
does have an associated object instance ‐ the
object is created ‘behindthe scenes’ when the
first reference to one of the class’s methods
occurs. Sneaky, eh?

Don’t call me, I’ll call you...
Up until now, it wasn’t possible to call Win‑
dowsAPI routineswhich requiredacallback
function pointer. For example, EnumWin‑
dows and E n u m F o n t s are examples o f rou‑
tines which repeatedly execute an
application-supplied callback function in
order to perform the required enumeration.
This just wasn’t possible in previous ver‑

Figure 8 ‐ Taken from Microsoft'son-line documentation, this illustration shows
the rich set of object classes that make up the new extensibility architecture

used to implement custom add-ons within the VB5 IDE.

Vol 11-Issue 9 / February 1997 55



Professional software
for largeOrganisations. True

virus protection for
DOS/Windows,Windows 95,
Windows NT, NetWare,

OpenVMS, OS/2, Banyan Vines,
Unix and Macintosh.

Sophos Plc - The Pentagon
Abingdon -OX14 3YP . England

Tel 01235 559933

Fax 01235 559935
Email sales@sophos.com

O|P/H|O|S
D A T A SECURITY



sions of Visual Basic without using some
add-on such as a third party DLL or VBX
control ‐ aklunky approach.

With VB5, you can pass the address of a
callback function by using the new A d d r e s ‑
s o f keyword. Thus, to call EnumWindows,
you might simply dothis:

E r r = EnumWindows ( A d d r e s s O f

MyWindowEnumerator,  0 )

Seasoned API developers will realise that
there’s actually a fair bit going on behind
the scenes here ‐ the function address that
actually gets passed to the EnumWindows
API call is the address of a stub which must
take care of re-establishingthe VB run-time
environment (including the stack
and data segments) before calling
the user-supplied function. It’s a
very useful addition for those who
do much API coding from Visual .
Basic,and asabonus it makes pos‑
sible to pass VB_ function
addresses to third-party and custom DLLs.
Thus, you could ( f o r example) pass the
address of a progress indicator routine to
some DLL performinga lengthy file copying
or archiving operation.

A lot of work has gone into the business
of creating VB add-ons, and there’s a whole
raft of new objects which provide access to
the IDE’s user interface. (See Figure 8 for a
hierarchy diagram.) You can use these to
manipulate projects, forms, source code and
extend the IDE’s user interface in various
ways.

VB5 incorporates a number of goodies to
keep the database aficionados happy includ‑
inga connection designer for buildingstand‑
alone connection objects which incorporate
stored procedure or user-defined queries as
method calls. A new interactive SQL debug‑
ger allows you to debug Transact-SQL code
from within VB, and a number of enhance‑
ments have been made to the RDO (Remote
Data Objects) library for enhanced cursor
support and stand-alone query connection
and result set objects.
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Table 1 ‐A (tentative) list of the manuals supplied with the various editions of Visual
Basic 5.0. The letters SPE indicate the Standard, ProfessionalandEnterprise.

The documentation supplied with VB5 is
truly exemplary. In the beta package under
review, no printed manuals were available,
but much of the final documentation was
already present in electronic form via the
Visual Basic Books Online browser software
which runs from the CD. The manuals that
will be included with the shipping versions
are shown in Table 1.

Two words to the wise
As you'll have no doubt gathered, the big
changes to VB5 can be summed up in two
words: Internet and ActiveX. Visual Basic is
nowa great system for developing OCX con‑
trols, OLE servers and ActiveX documents as

well as regular client-side Windows
applications.Nativecodegeneration is
abigplus point and we'll undoubtedly
be performing some more detailed
benchmarks once the final shipping

» product is available. The language
enhancements goa longway towards

overcoming those irritating little niggles that
often used to get in your way, and the new
automatic codecompletion stuffwill surely be
aped by many other development systems
before the year is out. The documentation is
superb ‐ althoughit needsto be, becauseVB5
is amuch more complex product than its pre‑
decessors. The only real fly in the ointment is
the continued requirement for the aforemen‑
tionedVBRUN500.DLL. I guess wemay have
to wait until VB6 for truly stand-alone exe‑
cutables. In the meantime, be sure to think
carefully about deployment issues.

Unfortunately,nopricinginformationfor
VB5 was available at the time of going to
press, though I'd expect prices to be pretty
much in line with the existing VB4 product.
Hopefully,firm prices should beavailable by
the time you readthese lines. a

DaveJewell is a freelance consultant,
programmer and technical author.
You can contact him as DSJewell@aol.com,
102354.1572@compuserve.com or
DaveJewell@msn.com.
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In anincreasingly wired world, thousands
ofprofitablesmartcardapplications are just
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etscape’s Internet Founda‑
tion Classes ( IFC)aim to pro‑
vide a base Java API,
extending Sun’s core Java
Development K i t ( J D K )

classes. The current offering is billed as a
GUI IFC, since it mainly improves on the
JDK’s limited Abstract Window Toolkit
(AWT), with other IFC packages to come,
some Netscape-specific. Even today, how‑
ever, IFC is facing several rivals, including
Sun’s own Java Workshop visual classes.

This reviewcovers the ‘Barium’ releaseof
October 15 1996. This had substantial
changes from the previous ‘Cesium’ version,
but Netscape claims that there should be no
further major alterations before the final
release (ava i lab le for download from
http:/ /developer.netscape.com /library/ifc/ ,
anddue to ship withNavigator4.0). In addi‑
tion to classchanges, the Barium releasehas
better documentation and a few examples.

Netscape is in agoodposition to push its
frameworks, including IFC, as de facto
standards by including them with i t s
browsers, and since IFC is written entirely
in Java, it is browser independent. How‑
ever, the big question is whether other
browsers will support the classes: the com‑
plete download is over 500 KB, and no-one
will want to have to download those just to
run a single application. Somewhat limply,
Netscape suggests that users will beable to
get the classes on disk from someone else.

Naming conventions
As if Sun’s reorganisation of the JDK in ver‑
sion 1.1wasn’t enough, the IFC naming con‑
vention seems to have been specifically
designed to confuse. Among the breaks with
traditionare thep a i n t routine,replacedwith
draw and drawView, and g o t F o c u s becom‑
ing resumeFocus. Even the applet method
g e tParameterbecomesparameterNamed.
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Internet

IFC does follow previous naming con‑
ventions in some places, however. For
example, i t s replacement for the JDK’s
AWT G r a p h i c s class comes i n the shape o f
n e t s c a p e_be t a . a p p l i c a t i o n .G r a p h ‑
i c s . Note though, that if you’ve imported
both packages, you'll have to write both
class namesout in full to make use of them.

While it avoids having to n ame the
classes eponymously, ( ie as Netscape Foun‑
dation Classes), having ‘Internet’ in the title
doesn’t seemquite appropriate. Netscape
describes IFCasbeing intended to providea
series of frameworks, but I think ‘function
areas’ would beamore applicable term.

Overview
Table 1shows a broadsummary of the areas
of functionality provided by IFC, which are
divided between two packages: netscape.util
and netscape.application. (No te that in the
beta versions these followed the form of
netscape_beta. ut i l ) .Theapplicationpackage
is by far the larger, consisting effectively of
extensions tojava.applet andjava.awt.

Manyof the classes, includingthe display
and event objects, are based around the
abstract V i ew class. I should point out
straight away that IFC
does not support a docu‑
ment/view style architec‑
ture, although you could
certainly build a compan‑
ion document class if you
so wished. IFC v i ews
only represent an area on
the screen able to receive
events.

The user interface
components ‐ supplied
include B u t t o n , C o l o r ‑
We l l , PopUp, Con ta i n ‑
e rV iew, L i s t V i ew and
Te x t V i e w, a s well a s
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Foundation
Classes With every major Java

power readying its
weaponry in the battle for

the ‘Net, Netscape is going
back to the fundamental
elements. Chris Cant

performs some alchemy...

composite components like ColorChooser.
In IFC, the Window component is just an
interface, which is implemented by two dis‑
tinct window classes, In te rna lWindow and
Externa lWindow, both of which are derived
fromView.An In terna lWindowliveswithin
the area of its parent, be it a program or an
applet. It must berectangular,but numerous
visual styles can beused: it can be transpar‑
ent, display title bars, resize handles etc.
Ex te rna lWindows, on the other hand, live
outside the area of the Java program, and
look like the windows of the native operating
system. Each external window can contain
sub-windowsby creating its own RootView.

IFCuseseach RootView asthe basis of a
hierarchy (z-order) of views within a pro‑
gram, whichkeeps track of the display order
ofinternalwindows. The primary RootView

Figure 1 - The aquarium example applet.
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of your program represents the area that it
has been given to work in. In addition, you
can specify a ‘layernumber’ for eachwindow,
such as DEFAULT_LAYER, PALETTE_LAYER,
POPUP_LAYER, or DRAG_LAYER. So, for
example, you could set a floating palette’s
layer number higher than a document win‑
dow, to make sure it always appears on top.

Views support resizing nicely. You can
decide whether the width should stay the
samewhen resized,or ‐ if fixed ‐ whichmar‑
gin shouldmove.Unlikesomeother systems
(like Win32 and X), IFC is restricted to an
imagemodelbasedonpixels.

The actual rendering of views is per‑
formed by the d r awv i ew method, although
you normally call d r aw, which calls
drawView and then paints the sub-views.
You can override the methods used to draw
the standard components, for example to
derive oval-shapedbuttonsfrom the B u t t o n
class by making the view transparent and
overriding d r awV i ew I n t e r i o r t o render
only the oval. Views have in-built (optional)
support for drawing to off-screen buffers to
avoidflicker while painting.

The abstract B o r d e r class is usedbycom‑
ponents to draw their surrounds. Five bor‑
ders are provided as standard, though you
may roll your own by implementingor over‑
riding the primitive methods. The S c r o l 1 ‑
G r o u p classmakesit easy to create scrollable
components (or groups of components).

One thing that may surpriseexperienced
AWT programmers is the necessity to set up
the Graphics context each time you use it.
For example, the drawv iew method must
set the font every time it is called.

app l ica t ion . * ;
sbe t a . u t i l . * ;

; common way to draw to the screen is tc
View and over r ide the p r im i t i v e drawing
d r awV i ew ( ) . I n this s imp le e x a m p l ewe jus t

1 our bounds with a solid shade of gray.
ic class GrayView extends View {
t value;

plic GrayView( int x, int
-super(x, y, w id th ,
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width, i n t h e i g h t ) {
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‘Thebasic framework for directing events to
allowing those objects to draw themselves to the
BasicGUI applicationcontrols, suchasbuttons,sliders, a
More complex interfacecontrols, such asthe ColorChooser
FontChooser.

Bringsa traditional-style windowing environment to Java applications,
as well as tools for placing IFCcomponents within ‘native’windows.
Animation functions, includingbuffered drawingand transparency.
Support for dragging and dropping itemswithin anapplication.

Events and Targets
Every IFC application has a main thread
that receives mouse and keyboard AWT
events,which are directed to the appropriate
object in the view hierarchy. The event sys‑
tem has some nice touches here. If your
mouseDown handler returns false, then the
system does not harass you with mouse‑
D r a g g e d or mo u s eU p events. By default,
mouse tracking events are coalesced soonly
the most recent MOUSE_DRAGGED or
MOUSE_MOVEDevent is sent, allowinga view
to keep up to date with the user’s actions.
You can request auto-scrolling events, for
example for when the user continues a drag
operation outside a component’s window.

Note that, asin AWT,applicationsare not
made aware of any p a i n t events generated
bythe underlyingoperatingsystem, since the

core Java classes ensure that
draw is called automatically.

IFC components that wish
to receive object-specific com‑
mands do so by implementing
the T a r g e t interface. So, for
example, whena buttonwith a
target interface is pressed, the
system calls its pe r f o rmCom ‑
mand method. Unfortunately,
the command is currently
passed asa string (eg the but‑
ton’s name), which is far from
ideal: surely in the interests of
efficiency, an integer identifier
would serve muchbetter.

Netscapesays that this inter‑
face will be altered to use class
reflectiononce JDK 1.1iswidely
available. Reflection allows you
to determine the (public) fields,
methods and constructors of
other classes. I presume this
means that a command named
c u t will automatically invoke
themethodoncutT.

EXE: The Software Developers’ Magazine

Table 1 ‐ Overview of IFCfunction areas.

It is not normal for commands to be
passedasevents, but there is aspecific Com ‑
mandEvent to do just that. For commands
which may apply to more than one class of
object (eg cuT), the framework can identify
the first object (from the current object, or
the first in the reverse view hierarchy) that
can handle i t . This is done through the
E x t e n d e d Ta r g e t interface. There are 1 4
standardcommandsmarkedout in the inter‑
face that your object maywant to respondto,
for example E x t e n d e d Ta r g e t . c u T. I
attempted, somewhat briefly, to implement
cut and paste functionality on a Te x t F i e l d
component using this technique, but failed.
So, there’s a clipboard facility available, but
an undocumented one.

IFCmakes it simple to avoidhavingmul‑
tiple threads in your program if it only needs
to perform some single simple action regu‑
larly, by creating a Timer object which calls
your T a r g e t p e r f o r mC omma n d a t some
defined rate.

If you want to add events to an applica‑
tion’s event queue, you can use the E v e n t‑
L o o p class instance returned bya call to
e v e n t L o o p . Exceptions i n your code are
caught in the event loop, and event process‑
ingcontinues.

Your application can incorporate drag‑
and-drop functionality by implementing the
D r a g S o u r c e and DragDest ination inter‑
faces within source and destination classes
respectively. The dragging itself is handled
b y a D r a g S e s s i o n object created b y the
source’smouseD raggedmethod.

Look and feel
IFConly enablesyou to set the order in which
the user can tab through components for
Te x t F i e l d controls. A s a result, setting u p
tabbing for othercomponents is cumbersome,
and quite limited in flexibility. This is disap‑
pointing: I think it is important to give people
the optionof using the keyboard to deal with
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things like radio buttons and soforth. Accord‑
ing to the documentation, hitting the Return
key is supposed to be equivalent to pressing
Tab, but I found this not to bethe case.

Various other aspects of the components
are subtly naff: in text components, for
example,shift+left cursor does not select the
previous character, and the home and end
keys do no t work. Thankfully, you can at
least select character rangeswith the mouse.
Text view controls seem to have all sorts of
glitches and inconsistencies: when you type
a lot of text into one, you would expect it to
scroll the new text into the view, and prefer‑
ably sprouta scroll bar, but it does neither.
Worse still, not all of the view area is cleared
to the backgroundcolour when you doa dele‑
tion. Text views are supposed to be able to

// PushMe.java By Ned Btcode‑C E R 1996 Netscape Communications Corp.
import netscape_beta.application.*;importnetecape_beta.util.*)a B
/ * * In this example wecreate several user interface elements &placethe set o u r s e l v e sa sthe target o fthese

user interacts with them wereceive the

S i a haa Gosek motlestionimplements Target {

read and interpret HTML,but the display is
disastrous. Implementinga text field (espe‑
cially one with multiple fonts andHTML dis‑
play capabilities) is no easy job, but
Netscape will have its work cut out getting
this ready for release.

Another disappointing omissionis the
absence of support for the likes of toolbars
and tooltips, which nowadays most users
probably expect.

The Constructor GUI tool used internally
by Netscape is not part of the SDK,although
IDE vendors may well produce something
similar. Interestingly, the documentation
seems to allude to some resource format, but
there is no actual evidence of its existence,
nor the promised localisation framework for
application resources.

textPield. ;

,

Public utilities
IFC’s u t i l package pro‑
vides, alongside improved
versions of the V e c t o r
and HashTable and util‑
i t y classes like S o r t , a
new A r c h i v e r class. This can encode a
graph of objects ( i e a root object and all the
other objects it relies u p o n ) for storage in an
A r c h i v e . Archives d o not have t o b e read
serially, so they could be viewed as simple
databases for storing classes and their ver‑
sion information.

To be archivable, an object must imple‑
ment the Codable interface, and must pro‑
vide a constructor that takes no arguments.
Most of the IFCclasses seem to support this:

( " t e x t Wa s E n t e r e d " )>
setTarget (this);

ma inRoo tView( ).addSubview(textPield);

// GrayView is a custom View subclass which just draws solid gray
// rectangle. Wechange the shade of gray it displays in the
/ / s l i d e r W a s M o v e d ( )method below.
grayView = new GrayView(128, 64 , 128, 1 2 8 ) ;
mainRootView() .addsubview(grayView);

Slider slider;
‘TextField textField;
‘TextField statusField;

- GrayView grayView;
/** This method g e t s called to i n i t i a l i z e an app l i ca t i on . We' l l take

* this opportunity to set upthe View hierarchy.*4
publ ic void i n i t ( ) {

s u p e r. i n i t ( ) ;

11 Change the color of the root view to bethe standard// application lightoray.
- mainRootView().setColor(Color.lightGray) ;

/ / Set u pa T e x t F i e l dwhich w i l l d i sp lay status messages. The
/ / s e t B u f f e r e d ( t r u e ) c a l l will prevent i t from flickering when

_ ¢/ someone drags the slider. After setting it up we add it as a
// subview of the root view so it will be displayed onthe screen.
statusField = new Te x t F i e l d ( 2 4 , 24, 256, 2 4 ) ;
s t a t u s F i e l d . s e t B o r d e r(null);
s ta tusF ie ld .se tEd i tab le ( fa l se ) ;
s ta tusFie ld .setBackgroundColor(Color. l ightGray) ;

| statusField.setFont (Font.fontNamed(“Courier", Font.PLAIN, 1 2 ) ) ;
| S ta tusF ie ld . se tBu f fe red ( t rue );

+ s ta tusF ie ld .se tS t r i ngVa lue ( "He l lo W o r l d " ) ;
mainRootView() .addSubv iew(s ta tusF ie ld ) ;

_// Create a button with the text "Push Me" on i t . Weset ourselves// asthe target of the button, sothat we'll r e c e i v ea
// performCommand() message (see the Target interface)with the
oS cece “buttonWasPressed" w h e n e v e rthe but ton is pressed.

= new B u t t o n ( 2 4 , 64 , 64 , 2 4 ) ;
- -button.setTitle("Push M e " ) ;
_button.setTarget (this);
‘button,s e t C o m m a n d(“buttonWasPressed")

_mainRootView() .addSubview(button);

// Make a Slider and tell it to send us the command
/ /“ s l i d e r W a s M o v e d ”whenever the slider changes.

Listing 2 - The source of IFC’s PushMe example applet.

62 EXE: The Software Developers’ Magazine

/ * * This is the sole method of the Target interface. Since java
* doesn't have a way to do ca l lbacks , this ugly littlebit of code
* needs to exist. The convention werecommend is to simply invoke
* the method with the same name as the command.
ae

p u b l i c vo id performCommand(String command, Object a rg ) {
if (command.equals ("buttonWasPressed"))
buttonWasPressed(arg);

else if ( c o m m a n d .equals ("sliderWasMoved"))
sliderWasMoved (arg);

e l se if (command.equals("textWasEntered"))
tex tWasEntered(arg) ;

)

/ * * This method is invoked when the button is pressed.
a

p u b l i c void buttonWasPressed(Object a r g ) {
showStatus( "But ton Was P r e s s e d ! " ) ;

)

/ * * This method is invoked when the slider moves. Weset the shade
* of gray displayed in the GrayView from the value of the slider.
a

p u b l i c v o i d sliderWasMoved(Object a r g ) {
grayView.setValue(slider.value());
showStatus("Slider Was Moved! value = " + s l i d e r. v a l u e ( ) ) ;

}

/ * * This method is invoked when the user hits return in the TF.
oe:

p u b l i c vo id textWasEntered(Object a r g ) {
s h o w S t a t u s ( " Te x t Was Entered! value = \ " " +

tex tP ie l d . s t r i ngva lue ( ) + " \ " " ) ;,
/ * * Wecall showStatus() from several places to update the text

* d i s p l a y e di nthe status field.
ne:

p u b l i c vo id showStatus(Str ing s t a t u s ) {
s ta tusF ie ld .se tSt r ingValue(s ta tus)  ;,

// This method allows PushMe to run asastand alone application.
p u b l i c s ta t i c v o i d ma in (S t r ing a r g s { ] ) {

mainWindow.sizeTo(size.width, s i z e . h e i g h t ) ;
mainWindow.show();
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perhaps Netscape intend to use their archive
as a resource format for layingout windows.

Note that the JDK 1.1 supports ‘light‑
weight’ object persistence. By default, this
saves all non- t rans ien t and n o n - s t a t i c fields
i n a class t o a n O b j e c t O u t p u t S t r e a n ,
which can beoverridden with custom r e a d ‑
O b j e c t and w r i t e O b j e c t methods. For
some programs this a u t o m a t i c persistence
mechanism m a y be much simpler to use
than IFC’s more flexible options.

Applets
Figure 2 shows the PushMe example applet
Unlikea normal applet, an IFC applet’s main
entry point i s i n the IFC N e t s c a p e A p p l e t
class, which s t a r t s up IFC and then calls
your main class. The HTML code that starts
the applet m u s t call N e t s c a p e A p p l e t with
the n a m e of y o u r class specified in the
A p p l i c a t i o n C l a s s applet parameter. For
example, the PushMe applet is started by:
<APPLET CODE="NetscapeApplet "

WIDTH=320 HEIGHT=200>
<PARAM N A M E = " A p p l i c a t i o n C l a s s "
VALUE="PushMe" >

</APPLET>

N e t s c a p e A p p l e t e x i s t s t o provide the
c lassForName method ‐ i fI F C is installed
as part of the system classes, placing this
function inside the Foundation applet would

mean the user classes would not be found.
Here’s i t s source:

i m p o r t n e t s c a p e _ b e t a . a p p l i c a t i o n . * ;
i m p o r t n e t s c a p e _ b e t a . u t i l . * ;
p u b l i c c l a s s Ne tscapeApp le t

e x t e n d s F o u n d a t i o n A p p l e t {
p u b l i c C l a s s classForName

( S t r i n g c l a s s N a m e )

throws C l a s s N o t F o u n d E x c e p t i o n {
r e t u r n C lass . f o r N a m e ( c l a s s N a m e ) ;

s you can see from the PushMe applet’s
code in List ing 2, the m a i n PushMe class
extends A p p l i c a t i o n instead o f A p p l e t .
As usual, it implements the T a r g e t inter‑
face so that it
nice feature of Java is that you can normally

can perform commands ‐ a

avoid having to write message loops.
PushMe. i n i t initialises the application

by s e t t i n g up the view hierarchy, in this case
a root v i e w with a write-only status text field,
a button, a slider, an editable text field and a
custom G r a y V i e w. Each component has its
target set t o b e PushMe s o P u s h M e . p e r ‑
formCommand is called to dispatch all com‑
mands. Unfortunately,commands are passed
as strings, so you have to perform all your
checking the hard way. If there were some
mechanism for p a s s i n g commands as i n t e ‑
gers, a single switch statement could be used,
cleaning things up.

PushMe provides a
main method to r u n asa
stand-alone application
as well as an applet. In
this c a s e , the initialisa‑

s of creating
a n e w i n s t a n c e o f

P u s h M e , and a new
E x t e r n a l W i n d o w , which i s set a s the root

t i o n consis

v i e w , sized and finally shown. The mea t of
the code i s invoked v i a IFC’s A p p l i c a ‑
t i o n . run method.

FelApolet Viewer: Ne tscapeApp le t

Applet

S l i d e r Was Boved!

Push Me

f e s t

v a l u e = 127

Figure 2‐ The PushMe applet in
act ion. The slider has been moved

halfway along, making the GreyView
box halfway between black and white.
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T O O R D E R C A L L :

o . F 0 0 0  4 2 2  2 2  4
Tel: 07000 422 224 Fax: 07000 422 225 E-mail: cssales@contemporary.co.uk

Sales office, Contemporary Software Ltd, Kingswick House, Sunninghill, Berkshire SL5 7BH



R E V I E W S

The IFCSDK
The full900KB IFCSDK(includingthesupport classes) is availablepubliclyontheWeb
at http:/ /developer.netscape.com/ library/ ife/.Youneedto download thearchive in the
appropriate format andexpand it ( o n a file system that supports longfilenames) to pro‑
duce the releasedirectorystructure.TheCLASSPATHenvironment variableneedsto be
setaswell: onNT I hadto reboot to get thechange recognised. [Note ‐ thecommandline
tools seem towork fine if youjust close and restart the console ‐ Ed]. The toolkit comes
with two sets of HTMLdocumentation: a developers guide and the class reference,with
further resources (includinga quiescent newsgroup)available online. It’svery handyat
this point to bookmark some links to relevant parts of the documentation, since it's
tedious to have to search them out in the directory tree every time you want to looks
somethingup.

Thekit includesfive examples (complete with s o u r c e ) to play aroundwith, thecutest
beingthe aquarium applet shown in Figure 1.You can drag the aquarium supplies into
the tank, then watch and relax as the fish s w i m , the bubbles bubble and the foliage
waves. Netscapeseems very fond of fishtanks!

The developers guide is reasonably comprehensive andcomprehensible,an improve‑
mentover theCesium release. However, if you want todiscover all ofIFC’scapabilities,
you have to goto the pain of tootling around the class documentation. This is the famil‑
iar format used by the JDK, but is generated by (Netscape’s?) netdoc, rather than the
morecommonplacejavadoc. The usual class hierarchy,package and global index pages
are the same,but the individual class pages start with theJava code for theclass's pub‑
lic definition, rather than the pretty listinggeneratedbyjavadoc.

Onecomplaint: there are numerous broken linkswithin the class referencepages.
Mostof these refer to theJDK,with a few inconsistencies referringto IFCitself.This
is probably due to some classes being just used internally (for example, TextView
using HTMLParser). This may be corrected for the release version, but it gives a
rather sloppy appearance.

Top of the league?
While IFC definitely imp r o ve s on the raw
JDK, I think it does no t quite go far enough.
The supplied user interfacecomponents need
work: I would like to see astandard window
manager to give a common look and feel to
Java applications (although by all means
make i t s o that you can use other o n e s ) . Sim‑
ilarly, aresource format taking care of locali‑
sation and a document/view architecture
with file storage on a server would be nice.

Although it is not the perfect solution, if I
knew for certain that a tidied-up IFC would
beavailable on most browsers, then I would
certainly use these classes to buildon.Appar‑
ently Symantec has already opted to bundle
IFC,but it is unclear if Netscapewill beable
to count on support from other tool vendors.

I had hoped that IFC would have been
good enough t o becomede r i g u e u r . Although
I am not totally convinced, Netscape may
actually have the clout to make sure this
happens, especially if al l my moans are
tidied up for the final release. a

Chris Cant runsPHDComputer Consul‑
tants Ltd. You can check out v a r i o u s Java
applets on his web si te at
http:/ /www.phdcc.com, or email him at
chris@phdcc.com.

It'snotWHO youknow
Seek out the training you need from adatabase of over 700 courses, supplied by anever-increasing

number of companies.
FromBasic Project Management to Advanced C++ programming, the SoftwareTrainingGuide gives

today’s developer the right training, at the right time and in the right location.

Fordetails of how to submit your company's entries into the Guide,please call
RobCullenon 01712875000. Emailrobc@exe.co.uk

http:/Awww.exe.co.uk
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aevelon
The ClearCase suite of software
configuration management tools give you
total control of the software development
process. For version control, defect tracking,
change request handling and project
co-ordination, Pure Atria takes the
unknown out of the unpredictable.

@ Multi-site, multi-user
project support

@ Cross platform development
@ UNIX, Windows NT, Windows 95

and Windows 3.11

,
PUREATRV

j a a .
Contiguration

Managemen,

itmmvetee client/server application

pe r i ke sure you’re in control
Your c u s t o m e r s a r e
demanding n e w and
innovative ways to
purchase software.

H o w can you provide:

+Flexible licensing
+Pay pe r use
«Try before you buy
+Administ rat ion tools

and still r e m a i n i n
control?

To help developers m e e t these types of
demand RainbowTechnologies has developed
SentinelLM. A license management product
which allows developers to create flexible
licensing models and pricing schemes
for the metering,control and distribution
of their software.

Take control of y o u r licenses today!
Order your Rainbow SentinelLM Developer's Ki t ,
it contains five licenses,providingan opportunity
for thorough testing, along with technical
documentation and utilities.

01932 579200 _)

Discover the Rainbow difference
SentinelLM breaks the mould of traditionally
high-cost license management products by
introducinga tailored pricing st ructure ‑
Now every developer can afford to
implement license managemen t .

SentinelLM is simple-to-integrate and easy‑
to-administer. It is available for both UNIX
and Windows server platforms and supports
a variety of clients.

Add value to your software with SentinelLM
from RainbowTechnologies, the world leader
in software protection products.

Global service & support

The industry's highest quality

Reliability you can depend on

Total security & flexibility

A substantial investment in R&D

(RAINBOW
T E C H N O L O  I E

The ult imate license siemens
4The Forum,Hanworth Lane, Chertsey,Surrey KT16 9X

Tel: 01932 579200 Fax: 01932 570743
email: sales@uk.rnbo.com
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The New Hacker’s Dictionary (third edition) reviewed by David Mery
A little over eleven
years ago I discov‑
ered an exhilarating
file called JARGON.
TXT. Since then, I
have kept my print‑
out of i t : amere 28
pages (including the
cover sheet) laser‑
printed at 1:53:28am
on a Saturday. The

third edition of i ts printed counterpart, the
NewHacker’sDictionary (TNHD)corresponds
toversion4.0.0oftheJargonfile,andweighs in
at 547pages. Forthosewhohavemissedout on
the online files and the previous books,TVHD
ismostly a lexiconof hackish terms, originally
started in the 70s asa reference to the techni‑
cal slangusedwithinsuchhallowedevesasthe
MIT, Stanford and Carnegie-Mellon AI Labs.
Since then, the dictionary hasgrownto encom‑
pass terms outside the pure Al-scope, from
developmentcentres all over the world andthe
anarchy ofUsenet.

This thirdeditionofTNHDaddsmore than
100 new entries including Dilbert, warez
d00dz, andwashingsoftware: n. Theprocessof

recompilingasoftwaredistribution (usedmore
oftenwhen the recompilation isoccurringfrom
scratch) topick up andmerge togetherallof the
various changes that have been made to the
source.’ Many entries present in previous ver‑
sions have been updated (more than 200
according to the cover blurb), either to illus‑
trate additional meanings or to include more
etymological information. For instance, the
tiny entry in my 1985printout for dike: [from
“diagonal cutters”) v. To remove a module or
disable it. “When in doubt, dike it out.”’, has
been expanded to eleven lines. All British
readers should check out the Commonwealth
Hackish and tea, ISOstandardcup ofentries.

If you already havea previous edition of
the book, you might still want this third edi‑
tion. Probably not somuch for the new terms,
since many of them are simply basic slang
from the BBS and micro-computing worlds,
but more for the updates and enhanced ety‑
mologicalerudition. For instance,the origin of
bug, was originally given as ‘from telephone
terminology, “bugs in a telephone cable”,
blamedfor noisy lines’.The second edition cor‑
rected this, referringto the moth found in the
Harvard Mark II on September 9, 1945. The

Visual Basic Algorithms reviewed byMary Hope
‘Visual Basic Algo‑
rithms’ Is this anoxy‑
moron? Is this guy
serious? Surely it is
only fools who t r y to
tackle the hard-edged
depths of real algo‑
rithms with anything
butCandC++! Is this
a sign of declining

standards in our society? Or, adoptinga more
consideredtone, is this asignthatVisualBasic
is comingof age?Therewasa timewhen it was
synonymous with ‘quick’ and ‘dirty’ ‘program‑
ming’ but Visual Basic 4 with i ts growing
respect for the principles of object orientation
now provides the tools for amuchbetter style.
There is support for reusable class modules
and even an acknowledgement in the manual
that ‘it’sgoodpractice toexplicitly declareyour
variables...’

Somuch for Visual Basic, what about the
book? Ifi ts maintitle was notexplicit enough,
its subtitled ‘A Developer’s Sourcebook of
Ready-to-Runcode’. And that is exactly what
it is: a collection of algorithms, with descrip‑
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tions andexample code in the book andonthe
disk in both source andexecutable form. The
text is relaxedandexplanatory, startingwith
a discussion of the term ‘algorithm’ and how
algorithms can be evaluated. The usual
ground is covered, going through the Big O
notation and the trade-off between time and
space,with a stress onthe difference between
average andworst-case scenarios.Al l this can
be found in other books,but the style is read‑
able andVisual Basic is a very non-threaten‑
ingenvironment for introducingthe concepts.
Forcomparison, I randomlyopenedone of the
classic algorithm books, Robert Sedgewick’s
Algorithms in C++, and was immediately
aware of the different impact of the two lan‑
guages. C++ books delight in pages abundant
with cryptic ->, & *, +=, ? : notations, but
Visual Basic’s style, particularly so in the
examples given in this book, is more words
than symbols.

The rangeofalgorithms covered is conven‑
tional. Stephens starts with dynamic data
structures such as lists, stacks and queues.
He then throws in a useful section on recur‑
sion which includesa look at when to use it

EXE: The Software Developers’ Magazine

logfor that date reads ‘1545Relay#70PanelF
(moth) in relay. First actual case of bug being
found’.The thirdeditiongoes even further and
gives some originswhichmayexplain the com‑
mon folk etymology: ‘it may well bea distorted
joke among telegraph operators more than a
century ago’. The origin of this story is traced
back to the use of the Vibroplex Morse keyers
which ‘hada graphic of a beetle on them’. For
the full explanation go to the source. Don’t
miss out either the whole story about kludge
and kluge which is slightly different depend‑
ingonwhich side of the pondyou are on.

You can check out the Jargon file online at
http:/ /www.ccil.org/jargon /jargon_toc.html.
Downloadinga text version gives you a great
reference for when you want to search for a
specificentry,butthebook is better for picking
up and readingevery now and then.
Y Verdict: compulsory reading

Title: TheNewHacker’sDictionary - 3rd ed.
Author: CompiledbyEricS.Raymond
Publisher: TheMIT Press
ISBN: 0-262-68092-0
Price: £13.95 (paperback), £26.95 (cloth)
Pages: 547

andwhen to avoidi t .The bulkofthebook is in
its coverage of trees (including balanced and
decision trees), sorting, searching, hashing
and network algorithms.

Having read the text I thought this book
would sit quite comfortably in an academic
environment; whenI looked at the programs
on the disc I was completely sold. Froma pro‑
grammer’s pointof view the gain is havingthe
sourcecode.Fromaneducationalpointofview
the executables are the perfectway to back up
the theory. However the intended audience
seems to be software developers, for whom it
would be an invaluable source if their work
includes some substantial processing tasks.
As the author states at the start, this is not a
‘teachyourself Visual Basic book,but it would
definitely move anenthusiast up a rank.
Y Verdict: recommended

Title: Visual BasicAlgorithms
Author: RodStephens
Publisher: John Wiley
ISBN: 0-471-13418-X
Price: £32.50
Pages: 327 (plusfloppy d isk )
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Wing 97
O LY M P I A
Tuesday 25th to Friday 28th February 1997

Al l the major software companies, over 150 FREE
Seminars, more than 300 exhibitors, Europe’s
largest IT Conference and Enterprise Internet ’97.

Register |
NOW e

FOR YOUR FREE VISITOR PACK INCLUDING
@ your VIP admission badge for FastTrack entry
@ full information on all the features
@ comprehensive show preview ‑
@ priority conference details
e@and save the £15 entrance fee

http://www.itevents.co.uk
a Register on the Internet by Tues 18th February

Lure ‘ 0660 600677:
Registration hotline closes on by Mon 17th February

Windows i s a mark o f Microsofts C o r p o r a t i o n .
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LH
Active-X from the Ground Up
byJohnMueller
Price: £22.95
Price to you: £18.35

A? is more thana single product ‐ it’s
a ful l set of technologies designed to make

web pages and applications interactive.
Likewise,ActiveXfrom the Ground Up is more
thana single-subject guide ‐ it’s a complete
introduction that fully explains all aspects of
ActiveX. It takes a learn-by-doing approach
that’s guaranteed to have you up ‐ andactive ‑
with ActiveX in no time.

Visual J++ Handbook
byBrianMaso
Price: £22.95
Price to you: £18.35

ut the fizz of interactive
Java applets into your Web

pages ‐ faster and better looking than your
competition! Microsoft’s Visual J++ filters out

EXE
Moone ers Ce“8912

Java’s complexities, allowing you to create dazzling interactive web
pages within an easy, visual development environment. The Viswal J++
Handbook provides a step-by-step tour of all aspects of Visual J++ and
makes learning incredibly fast, easy and fun!

WebWise: The Cyberia Guide
to Smart Web Publishing
Price: £49.99
Price to you: £39.99

hey say the best way to learn is by doing
and that practice makes perfect. This is

precisely what makes WebWise such a
powerful tool. You won’t just read about how
HTMLworks - you'll learnhow to createbasic
Web pages that can be transformed into
professional lookingdocuments withgraphics,
lists, forms, tables, colour and more ‐ all in
nine easy lessons. The lessons are completely
integratedwith the software contained on the
disk and include projects and examples to
help guide you through step-by-step. In addition, tips and advice from
the team at Cyberia will help you create Web pages that ensure your
visitors wi l l keep coming back.

Informationsupplied bythe publishers

MySubscribers Club Number:
Payment Options
Cheques or purchase orders only.
QO) tenclose a cheque for

(payable to EXEMagazineand drawn on a UK bank)
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50PolandStreet,LondonW1E6JZ :
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19-20 MARCH 1997 / OLYMPIA 2 LONDON

Will Internet technology make existingclient-server implementations
redundant?
Should users throw out their PCs in favour of NCs ?
Over 90% of organisations use relational systems. Over 50% of
these will move to objects. How should they migrate ?

Not just DBMS - DBWorld 97not only provides you with access to the leading
suppliers of DBMS’s but also the leading suppliers of : Web Enabled Technology
Object Orientation DSS,OLAP & DataWarehouse ‐ T o o l s&Methods
This unique event will enable you to:
Pick up your personalised Free Research from the largest independent survey of
data users in the UK, giving the performance and satisfaction levels of the
products and services within your marketplace.
Listen to the above issues and more being discussed by the leading suppliers in
FREE issue-led presentations.
Review your chosen products and services in detail in a series of FREE product
presentations
Learn from industry experts at the DBWorld conference.
Discuss the latest database and associated technologies with the leading suppliers
in aFree Exhibition. a  a e
Source: 96/97 Independent EXE FT]
Research Programme WWW.EX8.00.UK wagaGi eT

__ YES-PLEASE SEND MEDETAILS ABOUT DBWORLD 97‑
Name

Job title

Company
Address

Postcode
Telephone

Facsimile

E-mail

Website

PLEASE ALSO SEND INFORMATIONTO:
Name

Job title

Name

Job title

DSS, OLAP & Web-Enabled DBMS Object- Tools &
Data Warehouse Data Orientation Methods

&, CIRCLE NO. 096
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Providers of training in; Visual Basic, | Fax 01905 757800
Visual C++, Windows NT, SQL gwa @gwassoc.demon.co.uk
Server, Delphi, Java, Software/Hardware copyprotection

Contact Justin Robinson
Tel. 0181 316 5001
Fax 0181 316 6001
sales @highlander.co.uk

Tel. 0181522 1726
Fax 0181 2571044
Select Software Tools Ltd
West Moreland HouseEducation Internet/Intranet systems - The professionalchoice Suppliers ofhigh quality 82-86 Bath Road34-36 Rose Street Richfords Computer for security and features. Worldwide | development tools for C,C++, Visual chclecen as 7ST

a monnoo eaviiece support. Basic, DelphiandJava. Tel. 01242 229700
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training@skilladvance.co.uk
Surrey KT! 2EE WWW.skilladvance.com DEVELOPMENT TOO White Lion Street
Contact Linda David d . mansUK t i a London N19PN
Tel. 0181 547 7054 High quality Training in Unix, Fatespaleaed Tel. 0171 833 1022

Informix, Oracle, Windows NT, Bits Per Second Ltd
Access, Visual Basic, Internet and 14Regent Hill
Networks. Brighton BN1 3ED

Fax 0181 547 7971
Kingston University isa charity

Fax 0171 837 6411
Zinc Software UK Ltd

Tel. 0171 6240100
Fax 0171 624 9404
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Leatherhead Systems UK L t d of training. Client/Server design & Tel. 01926 450858 PROGRAMMINGTOOLS
Surrey KT22 7AD Tel. 01753 622266 pleptaled ac feet Fax 01926 422165

Fax 01753 622262 consultancy. Multi-platform device
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Development Ltd
The Derwent Business Centre
Clarke Street
Derby DE12BU
Tel. 01332 201911

BL Computer Security L td Tel. 01734 320022
t o e Citadel Software Ltd
Finchley CoombeLondon N33SH Trewen
Tel. 0181 343 0734 Launceston

QBS Software Ltd
11 Barley Mow Passage
Chiswick London W44PH
Tel. 0181 956 8000 AP Professional

24/28 Oval RoadFax 0181 956 8010

groups of people on yourpremises, bis Ik T e e ees wen eo c o u n4 ° ee ae Fax 01566-86147 Vast f development products: | Tel. 0171482 2603or publiccourses in Derby. Wespecialise in design and bel sk a l a e OeetS: | Fax. 0171 267 0362
manufactureofcomputer security ComponentSource Next Daydelivery; 90days free
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Tel, 01295 253689 Alarms Berks RG1 NY 209 East Victoria Street pam ramming, PDAs,
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Gloucestershire GL7 2EF Somerset TA1 3DL TRY freely available demonstations | Quite Software Ealing
Contact Amanda Whitehead Contact Roy Davidson(Sales) of hundreds of software components | 105 Ridley Road London W55SA
Tel. 01285 655888 Tel. 01823 fea and BUYand unlock full versions Forestgate Tel. 0181 579 2652
Fax 01285 644828 Fax 01823 352380 instantly, from a FREEregularCD. London E7OLX
www.gatraining.com

www.des.co.uk Exepos The EXE Directory is anew service designed toenable you toreach over
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Rhino Training
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C++/NT/UNIX

UNIX/SYBASE
C.London ‐ £32k +Benefits

We require anAnalyst Programmer for the
financial sector, based in Piccadily. Working
as part of a small team on development and
maintenance of the in-house trading system.
using Sybase and ideally Powerbuilder, under
UNIX. You will assist Fund Managers in identi‑
fying system requirements and you will act as
[project manager for mino r projects.

Ret: RC/1

UNIX/INGRES
C.London - To £28k

Our client, a prestigious software house is
searching for Senior Analyst Programmers
‘with good Ingres and UNIX skills. The ideal
candidate will also have a good understanding
‘ o farecognised methodology. Formal training
and the opportunity to develop you own career
path, together with an excellent benefits pack‑
lage are some of the attractions!

Ref: PP/2

UNIX/SYBASE/POWERBUILDER
West London - To £35k

‘Aworld leader in state of the art technology,
requ i res a number of sen io r development pro‑
fessionals with excellent user facing, interper ‑
sonal and presentation skills. You will be
responsible for the development. implementa:
tion and support on a range of Client Server
Systems. Experience of Sybase and/or
Powerbuilder under UNIX would be ideal.
although cross training from m a j o r relational
databases will be provided.

Ref: KB/3

UNIX KERNEL
Herts - To £35K +excellent bens

Our client is seeking a highly skilled UNIX engi‑
neer with strong kemeV/device driver and ‘C’ pro‑
gramming exper ience. The successful candidate
will join a highly skilled team involved in techni‑
cally varied and demanding work. This position
will particularly appeal to versatile candidates
who enjoy problem solving and chalienge.

Ref: LC/4

C++/REAL-TIME
Herts - To £30k

Our client is predominantly adeveloper of soft‑
ware and a supplier of computer systems and
associated support services for retail applica‑
tions. Candidates should have experience of
real-time applications and either two years of
‘C/C++ under UNIX or Visual/Boriand C++ in
a Windows environment, preferably using the
l a s s libraries. You must be able to work well
within a team. Ret: CP/5

C++/UNIX
Herts - To £35k

These positions will appeal to candidates inter‑
ested in developing systems for the on-line
video market. You must have excellent academ‑
ic qualifications and at least two years C++
under UNIX development experience. Additional
expe r i ence o f the Apple Macintosh, Graphics o r
network design, whilst not essential, wl l be of
interest. Good communications skils, both writ‑
ten and verbal are essential, as is the ability to
keep leaming the latest technologies. Excellent
career opportunities on offer.

Ret: PPG

DEVICE DRIVERS
Berks - To £35k

Exceptional projects with a leading worldwide
software company. Opportunities for software
engineers with a first class background in
systems level and UNIX device driver
development. Working within the
telecommunications sector, any previous
experience of this area will be of great interest.

Ref: JK7

‘CYUNIX DEVELOPER
Berks - £22k

Rapidly expanding international company
supplying state of the art Collection Systems,
requires an experienced individual to program,
install and support their systems - applications
training will be provided. You will have a
m i n imum of two years programming experience
using 'C’ in a UNIX environment. Windows NT
experience would be advantageous.

Ret: KBB

EMBEDDEDC/C++
Berks/Avon~£15k - £30k

A range of Software Engineers are required with
a minimum of one year’s embedded 'C’
programming skills to develop software for a
variety of projects. Development will be under a
motorola 68000 operating system on a PC host.
Any UNIX skills would be advantageous. The
successful applicants will be working for one of
the UK's leading Software Houses which
currently isexpanding into the European
markets,

Ret: DES

C++/NT/UNIX
Surrey - to £40k

Our client is a leading developer of a
renowned trading platform for financial

i institutions. The platform is widely used within
the City of London and Wall Street. The
Continued success of the company in both the
UK and US has led to a need for experienced |
software engineers.

WINDOWS NT
Software Engineers

Experienced developers are required with a
minimum of one year's Visual C++/MFC
experience. Candidates should demonstrate
first rate technical knowledge and a good
academic background. Any expe r i ence of
developing real-time systems or using OLE
would be advantageous.

UNIX
Software Engineers

Candidates must possess excellent C++
programming skills on any UNIX platform. Any

| communications or networking skills would be
considered a plus, along with any p r e v i o u s

experience of real-time development
A financial background is not necessarily
required as full training will be provided

Ret:JK/10

Logistix Recruitment Limited, Lamb House,

Church Street, Chiswick Mall, London W4 2PD

Fax: 0181 742 3061 E-mail: logistix@atlas.co.uk

T e l e p h o n e : 0 1 8 1 7 4 2 3 0 6 0

Visual Basic Development
Kingston-upon-Thames, Surrey
The Company: Growing, established and leading
software house providing IT serv ices to its clients in a
number of IT sectors
The Position: Working with the latest technology you
will be responsible for developing systems for an
imp ress i ve number o f clients. Training will be provided
where appropriate.

B]The Person: For this posit ion you will need excellent
development skills us ing Visual Basic. Any V4 expe r i ence
will be an advantage. Graduates will also be considered
with Visual Basic expe r i e n c e . Ref: TS-291EX

VISUAL C++, MFC
Newbury to £28,00
The Company: involved in the development of advanced

| E-Mail and mobile communication software involving
digital and satellite technology.
The Position: To play a ma j o r part of the development
team working on new projects for ma j o r blue chip clients,
Utilising state-of-the-art technology
The Person: You will have gained at least 6months
expe r i ence o f Visual C++ with some exposure to the
MFC. Any knowledge of communications would be
beneficial but not essential. Ref: JJ-292EX

Windows Product Development
City from £20,000 to £35,000 + benefits
The Company: Well known industry provider of retail
sales systems that use innovative Windows Technology
to great effect.
The Position: You will be developing a completely new
Windows product, carry ing over no p rev i ous programming
code from the current Windows version.
The Person: At least one years solid Visual C++ & MFC
development gained within any commercial environment.
You will have control over the development phase so an
ability to work within your own time schedules is a must.

London Financial Exchange
City to £40,000 + outstanding benefits

Ref: DL-291EX

financial exchanges are looking for anumber of skilled
Analyst Programmers and Software Engineers.
The Skills required include:‑

Visual C++, MFC and Windows NT.
Sybase or SQL Server, Powerbuilder and UNIX.

“C’ or C++ with Sybase or SQL Server.
A m i n i m u m o f two years solid expe r i ence i n any o f these
areas is required. Adegree would be preferred.

Ref: DL-295EX

} Reading

MOVE INTOFINANCEWITH ‘C’ & UNIX
Several Locations £18,000 to £31,000
The Company: Successful software development
company involved in many projects within the financial
sector, particularly major high street names.
The Position: To become a team player and majo r
contributor of development on new high street banking
projects. Possible opportunities for training into Oracle.
The Person: Ideally you will have 1 8 months e x p e r i e n c e ,
with at least 12 months ‘C’ & UNIX. Excellent opportuni‑
t y t o move into finance work. N o p rev i ous e x p e r i e n c e
required Ref: JJ-293EX

VISUAL BASIC CLIENT SERVER TECHNICIANS
London from £27,500 plus bonus
A leading supplier of workflow and document
management systems to finance and aerospace markets
requ i re experienced client server technicians to work in a
motivated, innovative, client-facing environment. Skills
required are: Minimum two years Visual Basic
programming, good understanding of PC client server
architectures and networking in either Unix or NT server
environments. Ref: JA-291EX

C/C++ UNIX SOFTWARE ENGINEERS
North London Salary Negotiable
Producers of software to the oil industry requ i r e develop‑
ers capable of seeing through projects in imaging, plotting
or data management. Applicants will need three years
scientific or technical programming expe r i ence using
C/C++ or Fortran and a sound knowledge of Unix. Good
prospects, good benefits package, opportunities tor
foreign travel, good working environment. Ref: JA-293EX

POWERBUILDER
up to £40,000

The Company: Renowned PowerBuilder software
By] developer working closely with a range of blue-chip
i] clients on high value projects.
The position: Working closely with clients and colleagues
to produce innovative solutions using PowerBuilder and
relational database technology. Take a leading role in the
design and development process, with a wide range of
responsibilities
The Person: Software developer with a sound under‑
standing of Powerbuilder and a least one year working
with any relational database (O rac l e or Sybase
preferred) Ret: MD-228EX

HOT ICE!
Wokingham To £28,000 plus benefits
The Company: British multinational designing in-circuit
emulators (1.C.E. systems) used in the development of
embedded systems.
The Position: Working as part of a team writing Windows
software for the company’s latest products. Writing Visual
C++ with MFC, you will take responsibility for v a r i o u s
parts of the Windows95 and NT products.
The Person: Graduate software engineer with at least 2
years e x p e r i e n c e programming C++ or Visual C++ for
Windows. Ready to take responsibility for delivering new
tools and applications. Ref: MD-224EX

These areasmallselectionofour current vacancies. Pleasecall or send/fax aCVfor more information.
S I O N

Fax: 01908 260098
Formorejobs, browseour web page at: http://www.

VISION Computer Recruitment, 70A HighStreet,Stony Stratford,Milton KeynesMK11 1AH.
Telephone: 01908 260910 Email; mail@visioncr.co.uk

visioncr.co.uk



REAL T I M Eto £35K
We a r e st i l l l ook ing f o r Software Engineers f o r these London
based companies, developing Systems/Software f o r the Broadcast
Markets w i t h Appl icat ion inc lud ing Interact ive a n d News R o o m
Systems, Broadcast Automation and Dig i ta l TV Systems.
Yo u w i l l be Degree qual ified w i t h a background in e i ther
Windows-95 or N T, Embedded or U n i x software development
gained idea l l y in a Real Time Software Des ign env i ronment .
F o r Windows positions y o u w i l l need a m i n i m u m of 1 y r s post
graduate experience of Windows design ideal ly us ing V i s u a l C++.
F o r the embedded systems design y o u w i l l need experience of C
and 680X0assembler and f o r t h e U n i x posi t ions C/C++ gained i n a
r e a l t i m e env i ronment invo lv ing Comms a n d S u n Platforms.
These companies offer an excellent Sa la ry & Benefits packages
w i t h o n e offer ing the oppor tun i ty to t ravel /work in E u r o p e and
the USA.

I n a n d Around
We s t Yorksh i re

We have clients currently seeking the following:

£neg.CLIPPER& Visual Objects Programmers

Software Engineer ‘C’ & ‘C++' for embedded systems to £30,000

ISDN experienced Software Engineers to £35,000

ISDN experienced Software Engineers with fluent Chinese £neg.

ORACLE, ‘C’ & FORMS3 Developers with Object Oriented
experience (Forte an advantage) £20,000+

£17,000PC, LAN and WAN Support

4GL/UNIX Developer (will retrain from any 4GL) £18,000

£25,000 to £35,000Email and messag ing Consultants

‘C’ or ‘C++’ Developers under Windows or UNIX or VMS:

2 years experience £20,000 + bonus

5 years experience £23,000 + bonus

For your next career move around West Yorkshire telephone
Vincent Atherton on

Leeds (0113) 250 4560 or write to:

A i redale Recrui tment
Rea l tex Hs., M ick lefie ld Lane ,

Rawdon , Leeds, L S 1 9 6 AX

rl i
We've given in a n d developed o u r o w n Web pages, t h e y include: ‑
@ Real Time Positions
@ Commercial IT Positions
@ What’s New ( S e a r c h E n g i n e f o r what ’s N e w on Web + In te res t i ng L i n k s )
@ An example CV ( T h i s o n e guaran teed to w o r k )
@ About ASH (A short paragraph a l l about u s )

http://www.globalnet.co.uk/~ashassocF i n d i t at :

Email:- ashassoc@globalnet.co.uk

Call James H u n t ,
Ron Cook or

Kaye Chambers Now!
elephone

01425 475480

:s s o c i a t e s
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 FA X : ( 0 1 4 2 5 ) 480807

PLAYING GAMES FOR
A LIVING?

PRINCIPAL S/W ENGINEER ‑
PC TECHNOLOGY

THE ENVIRONMENT .. .
In nal £mul
Recently establishe
compu te r per ip ! a t i o n near Bristol.
Exciting, creativ ombin
leading f u n c t i o r aes the t i cs w i t h in tegra l , easy to
use, PC interface software

Working closely with the World's leading leisure software
houses.
Backed b y m a j o r group ent , with a c o m m i t m e n t

t o a n o n g o i n g s e r i e s o f new product designs and global
market launches.

THE R O L E . . .
To guide the Company's s t r a t e g y f o r PC interface
development.
Inspire & motivate ag r o w i n g team of software professionals
To lead t h e development of Saitek’s user interface and

c o n n e c t i v i t y software.

THE CANDIDATE . . .
D Current ly Top PC

development e n g i n e e r or
nterface/ peripheral s o f t w a r e

Capable of s e t t i n g ne
i e r electronics.I n t e l l i g e n t

£Salary package, including relocation ass is tance if necessary
will n o t be a barrier to a t t rac t i ng the ideal candidate

from highestcalibre, PC orientated electronics
i n g this expanding t e a m

bewelcome.
Interested candidates should telephone or apply in writing to:
Chris Slack, Morgan REM, 7-9 Kingsbury Square, Aylesbury
HP20 2JA. Tel: (01296) 330930. Fax: (01296) 330940,

REcruitment Xchange international

Welcome to REX! The direct Route To Your Next Assignment
Rex is a completely FREE service offering a dynamic interface between you the IT Professional, and employers and agencies.

Wespecialise in providing cost effective IT recruitment solutions to both the corporate and agency sectors. Via the following services:
@ The Rex Database
@ RecrulT Recruitment Events
@ Web Job Advertising
@ Recruit ’97 Directory
@ The RecrulT Newsletter

By being part of the REX Service you will be opening the door to more opportunities, more experience and more CASH!
So don't lose out! Join the team andbe part of the future of IT recruitment.

Visit http://www.rex.co.uk NOW and register your details FREE of charge



Send y o u r rants and raves and interestingtales to:
EXEMagazine, 50Poland Street, LondonW1V 4AX

email: editorial@dotexe.demon.co.uk

FOR. E X A M P L E . ,
T H E CONCEPT OF
EXPONENTIAL GRDUSTH1S T e e s u y Desck iBbeD
BY T H I S S I M P L E EQUATION:

T HE R E L AT I O N BETWEEN
M A S S AND EXER E Y I S
PREC I SE LY ExPREsse
BY A SiMPLE _EQu a n o

In SoPWAZE, A*c LASS” \S WHAT ANc e T e c T1s
THEORETICALLY SUPPOSED TO DO.B o r , I N T H e R E A L

WORLD, iT L o o k s
M o e e L i k e THES:

ACROSS
Get on top oft h e current file (6)

4. Search success level for radiation (8)
Endless play with 0 or 1 is jus t a ruse (6)

Baste broken lander ... (6 )
.. partitioned with metal, a great deal,
by Edward (8)

. 1990s’ technology before you now (10)
18. Number work may bevital for usage data (10)

26. S h o w son screens...(8)
27. .... ac t ive loops (6)

DOWN
1. Such media still seems attractive (8)
2. Ease the path of systems analysis, for instance (8)
8. Sarky sayings about r i pe mags (8:
5. Not 2output chip in electrode (10)
6. Crustacean initially in state of poverty

or disgrace (6)
With fools I go before, and i n , printer un i t s (6)

EXE: The Software Developers’ Magazine

. In short I ama hangingdecoration that’s stuck (8) 16.

. What a computer can make well - true of false? ( 8 )

23. Cancela little gas by the logic c i rcu i t (6)
24, Unusual i f ! spy ET- it is normal...(8)
25. ...but stops the program run with tarof a sort (6)

8. Gives up profits (6)
13. Despite i ts name, the fastest mov ing

consumable (10)
15. Getting together a harsh code ( 8 )

Stereo w i n e holder on test (8)
17. Evaluates article seven ways (8)
19. Made changes on screen? (6)
20. Little m i c r o s with several fields of action (6 )
21. Like a utility presumably (6)

SOLUTIONTODECEMBER’SCROSSWORD
ACROSS: 1. MERRY4. CHRISTMAS9. RUBBISH
10. COMFORT 11. HEARKEN12.CATCHER
13.RED 14.MASTERMINDS 16. INTOXICATES
20. PAD21. DREAMER22. EASTERN
25. EXCUSES26. DESSERT27. STEPSHYLY
28. YETIS

DOWN: 1.MYRRH2.RUBHARD3. YOICK
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s i t s ..SDOBo m e “won The le erity

The black eye of the littleblue techie
Ms Verity Stob murders some well-loved poems.

Vi ta i Quakerama
There’s a roar anda screech i n the office t o n i g h t ‑
Ten frags down and 8% health,
No decent weapons to level the fi g h t ‑
Trapped in the open, nochance of stealth.
A scrag at his shoulder, a vore at his side
A chainsawing ogre slashes to maim.
Then up pops the message: ‘Are you here for the ride?
Play up! Play up! And play the game!”

Reception is locked, there’s a cat in the hall
The heating’s cut ou t , the lights are all dim.
He’s turned off the switchboard for fear of a call
From his wife ( b u t she long since has giv'n up on h i m ) .
With fierce concentration he Quakes on untired
But looks up astonished when his boss speaks his name:
‘Now Alan I’ve warned you- this time you are fired!
So play up! Play up! And play the game!’

Not Thunk ingb u t Looping
He double clicked the old DOS app
Treacled NT was crawling:
‘Must be ’cos it’s 16-bit.’ He’s w r o n g ‑
Not Thunking but Looping.

Never was a speedy app
We should have ditched it years ago
It’s just got worse since Windows 4
It’s 32-bit that makes it slow

Oh no no no you silly folk!
( S t i l l NT was crawling)
The bloody thing is written wrong
Not Thunking but Looping.

I s a wa jo l ly Trek flick
I sawa jolly Trek flick
Best so far it’s reckoned
Picard’s team came jolly first
Borg came jolly second.

Though Data is a jolly droid
It’s hard to understand
Why jolly Data enters data
Al l by jolly hand.

An RS-jolly-232
Would jolly things much faster.
It’s not like jolly Doctor Who
And jolly friend - The Master!

The Namingof Parts
Today we have the Naming of Parts. Last week we had
booting up with and without the F8 key depressed. And next week
we shall have Special Config Secrets of the Windows 95 Gurus,
and then connectivity to Sun. And outside Sun shines, and birds sing

For today we have the Naming of Parts.

Our photo shows the printer port, and this is the por t
for the joystick ( w h i c h in your case you have not go t ) ,
and here is the power supply, and the ribbon cable
for the floppies. It has both male and female connectors

Which in your case you have no t got.

[Now turn to page 30, Issue 7]

(Freely adapted from Easy PC Magazinepart-work.)

The black eye of the l i t t leblue techie
There’s a battered H-P Inkjet down by the Ladies’ loo
And a Compaq Pentium 90 sans its case.
There a broken-hearted techie mourns the ghost of OS/2
And he’s got his CV ready - just in case.

He was known as ‘Little Blue’ by the ‘We-love-Windows’ crew
His faith in IBM was unconstrained.
His workmates liked to goad, but they couldn’t fault his code
Sofor his C++ he was retained.

The girl who stole his heart: she wasn’t very smart,
But in her presence he’d just sit and gawp.
He asked her which OS would she like on her PC?
He very nearly wept when she said ‘Warp’.

To make the setup clean,he dismantled her machine
The installation took the whole weekend.
Monday, when she got in , he was wait ing by her desk
To present his work and beg to be her Friend.

She upbraided Little Blue in the w a y that women do
She said she'd asked for Warp just as a joke.
But then she got a fright for his lips went paper white
And he gurgled as if he was going to choke.

He grabbed the Compaq’s case, and he hurled it at her face
It missed and smasheda printer to the floor.
She swung her handbag high and she caught him in the eye
Then beat a hasty exit through the door.

There’s a battered H-P Inkjet down by the Ladies’ loo
And a Compaq Pentium 90 sans i ts case.
There a broken-hearted techie mourns the ghost of OS/2
And he’s got his CV ready- just in case.

Chorus: ( V S apologises to S i r Henry Newbolt, Stevie Smith, Charles Causley, Henry
Klingons on the starboard bow, starboard bow, starboard bow etc. Reed and J Milton Hayes.)
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HASP Packs
More Into Less.
Based onafull-custom ASIC
utilizing2500-gate, 1.5-micron E
technology, HASP packs the most advanced
protection into the smallest key in the world

NSTL Study Rates Pout
HASP No.1! Bc
Arecent test conducted bythe NationalSoftware
TestingLabs, the world’s foremostane
lab, compared the flagshipproducts of leading

are protection vendors.* The result? HASP
ated the clear overall winner- and number

one in all the ma j o r comparison categories

NSTL TEST RESULTS,OCTOBER 1995
| Aladdin | Rainbow |
| ScoringCategory HASP | Sentinel+
|Security O a t 65
EaseofLearning | 9.1 7.1
Ease of Use 83 7.2
Versatility/Features 10 | 87
Compatibility 6.7 6.5
Speed of API Calls 0.9 1.2

Final Score 8.5 65
1 f the NSTL r e p o r t , conta ical HASP d i s t r i b u t o r

UnitedKingdom Aladdin Knowledge Systems UKLtd. ‘el: + 4 4

North America Aladdin Knowledge Systems Inc. ‘el: ( 8 0 0

Int’! Office Aladdin Knowledge Systems Ltd. 1c
Germany FAST Security AG Tel: + 4 9 898942
Japan Aladdin Japan Co., Ltd. Tel: + 8 ! 426-6

1gAladdin Benelux ( 1 2 4 7 7 7 wAladdin Russia 88wAustralia
8 8 5 @Greece = Hong Kong +i 4 3 . 4 8 India

1 Portugal fica 1 4116269 w Romania Int e
= Singapore

PROTECTS
MORE.
These days, more andmoredevelopers are choosing to protect their software against
piracy.They’re protectingmore products, onmore platforms,with better protection
‐and sellingmore asaresult.
And more of these developers are protectingwith HASP. Why? Because HASP
offers more security, more reliability and more features than any other product
on the market.
HASP supports the most advanced platforms, includingall Windows 32/16-bit
environments, 0S/2, DOS, Mac, Power Mac, NEC, UNIX and LANs.
To learnmore about how you can protect better ‑
order your HASP Developer's Kit

01753 622266
h t t p : / / w ww. a k s . c om

Sa ALADDIN

and sell more ‐ call now to

GrowWith Aladdin!
The fastest growing company in the
industry,with over 4million keys sold
to 20 thousand developers worldwide,
Aladdin issetting the standard for
software security today

t n e c i n The Professional'8Choice
1 8 5 mChile 2 eChina R : 8Czech 1 Denmark 5: e = Eaypt r e d e 4632 wFinland wFrance

= South Africa 4 7 0 4 wmSpain = Switzeriang = Taiwan = Turkey Mi



Onemakessoftware theft
i l legal,the othermakes it

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

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

level of security with the minimum of effort.

Call today for product informat ion, demonstration units and technical advice.

Don't j u s t Dongle i t ‐ DESkey it

PC MAC PCCard UNIX etc

Designed for
YMMMM Member of cH . , _

pc FAST éd80') A e s & OS2wy,: 4Microsoft CARD P r o m o t i n gthe legal =\ 7) Mac’ )S __ AB
Windows 95 use of so f tware N

DESkey &CIRCLE NO . 098D
Data EncryptionSystems Limited Si/ver S t r e e tHouse, Silver S t r e e t , Taunton, Somerset TA13DL

Telephone 01823 352357 Fax 01823 3 5 2 3 5 8 BBS01823352259 E:mailsales@des.co.uk wwiw2.des.co.uk


