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NOW YOU CAN CREATE

INTERACTIVE BUSINESS
APPLICATIONS AND PUT

THEM ON THE WEB IN A BAY.

YEAH, WEDIDN'T BELIEVE
IT AT FIRST, EITHER.



Hard to believe. But true

nonetheless. What used to take days now takes

only a single day. Lotus Domino is the new interactive web

application server designed to make your life easier. Yes, you can create

a whole website in a day. That's because Domino has templates for simplified

application development. Just point and click and your website is up. You get built-in

forms design for forms-based apps, so you don't have to create every form from scratch.

Plus, you get everything you need to manage your website. Like a page management

database. Full text search engine with automatic indexing of content. And automated

distribution authoring to manage input from your website contents providers. You can even set

up access control quickly and easily. For

more information visit our website at

www.lotus.com/lotusnow/ We'll show

you how Domino can make the

easy things simpler and the

hard things possible.

B e l i e v e

it.

Domina
POWER! |
ate

LotusWorkingTogether
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Greenleaf ArchiveLib 2.1 £210
PKWare Data Comp Lib for Win £175
TCOMP/Multi-Platform 2.12 £105
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CXBase Pro £500
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DISAM96 for DOS/Win £715
List & Labels for Win (Pro) £410
POET Persona! SDK 4.0 £649
ProtoGen+ Client/Server Win £1470
Raima DBM Engine+EADS 4.0 £740
Velocis + EADS (Offer) £250
Visual SQL £990

Graphics - Charting
Charting Tools for Win 2.0 £180
Essential Chart for Win £275
GraphiCWin 7.0 £360
Graphics Server 4.0 £245
Real-Time Graphics Tools £360

Graphics - Images
Ad Oculos (Image Analysis) 2.0 £325
Image SDK Plus for NT £505
ImageKnife Pro2.0 £280
ImageMan DLL 32& 16-bit5.0 £620
LEADTOOLSWin32 Pro6.0 £715

C & C++ FOR DOS
Comms t
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SilverComm “C” Asynch 4.06 £210

Database
c-tree Plus6.54 £565
SoftFocus Btree/ISAM £75

Graphics & GUI
3D-Ware Prof £99
Fastgraph 4.0 (Ted Gruber) £195
GXGraphics 3.0 £155 |
MetaWINDOW-DOS 5.0 £215
Zinc Engine&DOS Key 4.1 £634

Maths & Scientific |
C/Math Toolchest & Grafix £45 §
Huge Virtual Array &NAT3.0 £215 |
Science, Eng & Graphics Tools £115 §

Screen |
CMindows Toolchest £45 |
Greenleaf Datawindows 3.0 £225
TCXL UI for DOSWin 6.2 £135 §

General & Systems Libraries
GX Sounds £165
MTASK £215
TTSR Ram Res Dev Sys 2.03 £100 §

Tools {
C-DOC Pro 6.0 £240 |
C-Vision for C/C++ 4.0 £145 {

£475 |
£135

CodeCheck (Professional)
PC-Lint for C/C++ 7.0

PROGRAMMING
t o o l s

Assemblers
CiC++

Cross Dev
Database

Delphi
Fortran

Gul
Lisp

Multi-tasking
Prolog

sat
Visual Programming

Xbase

Ada
Basic
Comms
Custom Controls
Debuggers
Editors
Graphics
Linkers/Locaters
Modula-2
Pascal
Smalltalk
Version Control
Windows

We stock m a n y i t e m s for which there
is no s p a c e in these advertisements.

C++ COMPILERS
Borland C++ 5.0 ;
Borland C++ Dev Suite 5.0 £337 i
BC++ Dev Suite + Des Tools CALL |
MSVisual C++ 4.x Sub £399 §
MSVisual C++ 4.0Standard £59 |
Optima++ Developer Intro £139
Salford C/C++ Win Dev £395
Symantec C++ 7.2 £375
Turbo C++ for Win 4.5 £68
VisualAge for C++ 3.5w/Docs £326
Watcom C/C++ 10.6 Intro £145
High C/C++ for Ext-DOS/Win £620
Salford C/C++ DOS Dev ne |

iTurbo C++ 3.0

C& C++ FOR WINDOWS

|

News & Views
Graphics & GUI

3d Graphics Tools 5(32-bitC) £230 .
ProtoGen+ Pro for Win32/16 £415 ActiveX Meets Java!
WinGkS £575 If you are into COMor ActiveX and want
WinMaker Pro6.0 £725 to explore Java, then here is your dream
ZApp £575 come true! Microsoft's new Java tool has.
Zinc Engine&Wint6/32 Key £634 | A a aalesis all that you need:

Maths & Stats UK. Please check ip a p e . f ae 7,Prices at time of order Visual C++. It includes resource
IMSL C Numerical Libraries £495 asads are prepared some weeks belore .editors, a project system, debuggerIMSL Math Module for C++ £495Math he+ 5.13 £495 publication. This page lists some and ClassView for viewing &
Money.h++ £1075 products - call usfor acomplete navigating code

5 c price list. ORDER BYPHONE WITH ® Wizards to build applets and ActiveX

C++ Booch Components . £415 b h i i c l S e e . eteaeEditorwith colour taxwil if syntHeapAgent 16.832-bt Combo S656 (01364)654100 highlightingfor both Java and HTML
a rot £ source code.

Tools. h e + 7.0 £340 FAX: (01364)654200 Visual debugs multiple

WinWidgets++ £240 i eapplets and ActiveX controls
Tosls BASIC LANGUAGE einikienequsl/ {0 cen elsebrane

CC-RIDER for Win16 £250 Gata arrays, V i e wdete fips, debug in
KPWin++ £625 PowerBASIC Pro(Win&DOS) £210 IE3and see parameter names and
Newi Solo Intro £295 PowerBASIC DLL Compiler £106 types on the call stack
Visual Parse++ £289 XBasic Pro (Win32) £540 Source compiles at over

Comms - Async
Fax Plus for Win
FaxMan SDK

Comms - Network
Distinct TCP/IP Visual Internet
dsSocket 1.25 Intro

Database
ADE/VBX
Smithware VBX for Btrieve
VB/ISAM MU for Win 16-bit

Graphics - Chart ing
Chart FX3.0 ( 16 -b i t only)
Charting Tools for Win - VB
Real-Time Graphics Tools - VB
VBGraphix

Graphics - Image Files
Image SDK Plus/VBX 2.0
ImageKnife/VBX Std 2.0
ImageMan/VBX 5.0

Multi-Function
Borland Visual Solutions Pack
Designer Widgets 2.0
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VISUAL BASIC3 ADD-ONS
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the byte order within function calls. It
also reads the t y p e l i b so fCOM
Objects, sothey can beused as

Sundry Controls easily asif they were regular Java
£175 3D Graphics Tools 4.0 £130 classes
£390 EDI-VBX 1.0 £705 Database Access via Data Aware

Gantt/VBX £195 ObjectsorR e m o t eData Objects.
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Soap Flakes.
Crossing the
issue was miss

After the strange case oft h e disappearing
punctuation last month, Jules has been
wondering about why sometimes things seem to
go wrong all by themselves.

News...
ActiveX specification handed to Open Group,

ObjectStore produces Java object DBs,
Optima++ to suppor t Java, Direct® 3.

Letters ...
About OS size, several comment about the m i s s i n g charac te rs from
last issue. A video recorder story. A global approach to software
development. Year 2000 problem...

TECHNIQUES

Programmingprojects 129
The first implementation of every project can
seem like a recurring nightmare. Peter
Collinson delivers some
homespun advice to help you get
a good night’s sleep.

Carvingupbugs
Slicing is an automated technique for program
simplification, which can aid debugging and maintenance.
Mark Harmanexplains how execution information can
focus the spotlight even closer.

TOMUOUS LINK............esesccssssseesseccccccsensnssensnnnnne we
C++'s e x t e r n qualifications have evolved far beyond their
original purpose,breeding throughout countless fertile

application areas. Francis
Glassborow searches for the
missing link.
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Controlling software projects
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Crossing the ‘t’s
and dotting the ‘i’s

n lastmonth’sSoapFlakes,I was talking[sepunctuation and promising that
‘We will take extra care to ensure that

the transcription is faultless’. Ok, that was
about the handwritten code. When I wrote
that, I knew I was asking for trouble: no
doubt a typo would escape us but not you.
What I wasn’texpectingwaswhat happened
at our typesetter: the replacement of every
extendedcharacter in all articles by aspace
(for those whomissedOctober’sEXE).

I feel that in addition to the apology I
sent you, I owe you an explanation. The
problem is that we still do not know what
went wrong. Worrying, isn’t it? We know
very well where and when it happened: at
the typesetter when outputtingto films.But
not how.Weusedexactly the same tools for
the October issue as for the previous issues,
sent the Quark XPress files the very same
way (zipped on Syquest and by modem) as
every other month. And to the best of my
knowledgenothinghaschangedat the type‑
setter either. And yet this terrible catastro‑
phe happened.
The typesetter has not been able to give

us any explanation as to what exactly could
have caused these rogue films to beoutput.
The only clue they gave us is that it never
happened to them before, when outputting
EXEor,for thatmatter,anyothermagazine.

Asyoumightguess, I thought a lotabout
this problemandwhatmighthavecaused it.
I can think of five possibilities, most if not
all of them quite improbable. First, as sug‑
gested ina letter, it’s a virus! This isquite a
commonexcuse for all sort of problemsthese
days and although it’s a possibility, it’s very
unlikely to have been the cause. Let’s see
what kind of virus could have created such
havoc.A PC-basedvirus (a t our offices) or a
Mac-based virus (a t the typesetter) replac‑
ingallextendedcharacter byspaces?Seems
highly improbable. The PCvirus possibility
has to beeliminated right away since our
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office proofs have all the extended charac‑
ters.A Postscriptvirus?This is amoreinter‑
esting possibility. Postscript is quite a
powerful language and one could imagine a
developer writ ing a Postscript virus that
would activate itself in a printer. Dan
O’Brien was mentioning this possibility at
theAccess AllAreas II conference last sum‑
mer. However, apart from the fact that I
have never heard of such a virus having
been written, it would have affected either
our proofs or other magazines at the type‑
setter. So,we have to rule that one out.

A hardwareproblemat the typesetter? If
the data is ever transmitted between two
devices ona parallel link it could very well
bethat the wire carryingthe 8thbit is cut or
has a bad contact. But if this was what had
happened either the fault would have been
intermittent orothermagazineswould have
been affected as well. Anyway the problem
only affected one font, which just happened
to bethe one used throughout the magazine
for the bodyofall the articles. I’mafraidthat
this explanation is notmuchbetter.

A humanerror at the typesetter? Firstof
all they haven't admitted to any error on
their part, and it would be unlikely that
someone managed to configure their soft‑
ware to replace the extended characters of
just one typeface in just one magazine.

I was almostabout to forget the sabotage
possibility! Who would want to sabotage
EXE?I guess that this would qualify as a
neat act of sabotage but somehowI don’t
believe that’s what happened.

What are we left with? A software prob‑
lem, the elusive bug. Not one of the persons
involved in the whole chain of the maga‑
zine’s productioncomprehendsexactly what
happened.Howcould it happen?Lousy pro‑
gramming in one of the pieces of software?
One program’s output being slightly differ‑
ent than what another programwas expect‑
ing? A ghost from the past: one rarely
invokedroutinerelyingon7-bitASCIIcode?
If my guess that a bug is the genuine cause
of the problem ( i f you have any other
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insights please email me ) is correct,could it
havebeenavoided?

In this unlucky chain of events why has
the disastrous result been spotted only
when it was too late to do anything about
it? Two reasons: firstly because, for simple
economical reasons, we do not have colour
proofs made from the films, and secondly
because no-one involvedwas expectingthis
bug. This might sound stupid at first but it
is what happens most of the time in the
software industry and among software
users.Weknow that nosoftware is perfect,
after havingused a program for some time
we come to expect bugs, we think we know
where they all are and we carefully check
for them and avoid them. This is exactly
what happened when checking if every‑
thing was right with the production of the
magazine. When we received the films
(printout on transparent plastic, one per
colour, ie not that easy to read),wechecked
for the usual snafus: paragraphs badly cut,
colour misaligned... but not for something
that had never happened.

How can we plan for the unexpected? It
has affected us badly and once again my
apologies for it.But it hasaffectedothers too
and sometimes in life-threatening situa‑
tions, for instance when complete phone
networkswent downwith theensuingchaos
( AT & T blamed a badly written s w i t c h
statement; Telefénica, the phone company,
which blacked out the whole of Spain’s
telecommunications network for five hours
last month mentioneda ‘software malfunc‑
tion’ accordingto the dailies).

The moral of this event brings a raft of
more long term and provocative questions:
shoulddevelopersbeconsideredaccountable
for what the software they'vewrittendoesor
doesn’t do?What happens when more than
one piece of software is involved ( a t more
thanone location)?Shouldthere be software
ethics? Could developers oppose ( e v e n dam‑
age) their company onthe basisofethics?...

DavidMery



COMMENT

Mayliém!
After the strange case of the
disappearing punctuation

last month, Jules has been
wondering about why things

go wrong.

he day that man made that
fi rs t , prototypical machine ‑
the wheel ‐ the job oft h e engi‑
neer was born. The following
day, another, even more perva‑

sive profession joined i t : that of the r e p a i r ‑

man . It just seems to be a fact of life; the
moremachines wemake, and the better we
become at making them, the more they go
wrong.

Understanding why things go wrong is
nowa job in itself, anda jolly interesting
job it is too. For machines whose failure is
merely a n i r r i t a t i o n , r i g o r o u s failure
analysis is l i t t le more than an amusing
academic exerc i se , but wherea failure
would be catastrophic, such as in an aero‑
plane guidance system or a power station

isa vital part ofcontrol ler, failure analy:
the engineeringeffort.

What analysts seem to concentrate on
is the operation of the machine itself. How
long, they ask, can a part be used before it
wears o u t , and what will the consequences
be when it does? What are the chances,
they continue to ask, that one part of apro‑
g ram will exhibit a bug when combined
with another specific pa r t , and what are
the consequences of that? More recently,
their questions have begun to include the
operator, asking how likely an operator is
to misinterpret an instrument or press the
wrong bu t t on , and how easily such errors
can becorrected.

It may seem odd, but what all this analy‑
sis is directed towards is an accurate esti‑
mate ofchance.A part cannot beguaranteed
to wear out in a certain time; all we can say
about it is that it is unlikely to wear out

before this t im e , that i t ' s unlikely to be
usable after another t i m e , and that it's prob‑
ably going to wear ou t somewhere between
those limits.

One thing that worries failure analysts is
problems that appear together, but have no
known co n n e c t i o n . Such groups o f errors
suggest that subsystems a re operating
together in some unrecognised way. Some
t i m e ago, a revolutionary study revealed
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that failures in large systems do tend to
group together, with long periods of trouble‑
free operation in between, and nomore than
the laws of pure chance are required to
explain this behaviour. Yet again, the engi‑
neers havediscovered something that every‑
body on the planet instinctively knows to be
t rue : ‘trouble always comes in threes’

B u t , throughout all this analysis and
intense mathematical and engineering



work, there's one thing that these analysts
have failed to take into account , and that’s
the people who surround the machines,
whether they're operators or not. There is
somethingelse that everybody on the planet
knows to betrue: some people are naturally
lucky, and other people are
naturally unlucky.
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Consider the case of person A. Despite
playing the lottery every week, she has
never once got a single number right, let
alone a winning combination. The chances
against that are astronomical. And every
time she buysa raffle ticket, the winning
number is either one more or one less than

hers. Buyingeven £1worth ofshares
sends their price into adownward
slide the very next day, which con‑
tinues until she sells them, at which
point the stock recovers almost
immediately, probably making some‑
body else a small fortune. It happens
every single t ime; if something is
likely to gowrong one time in a mil l ion,
it will happen to A one time in two.
Person B has a much brighter out‑

look. She can predict the cards in the lit‑
tle black bag in Cluedo before anyone
has even made a move. I've personally
watched her throw ten double s i x e s in a
r o w , on demand. She's no t cheating;
nobody on earth can cheat those ‘dice-o‑
matic’ machines you find in the middle of
board games. No, for her, if something will

go r ight one time i n a
mi l l ion, she will suc‑
ceed every time. Even
though
only t e n , everybody
who knows her pre‑
dicts she will grow
up to play poker
for a living.

You have to
believemewhen
I say that I’m

she’s now

C O M M E N T
not just making this up. These two are real
people who I know very well, and they influ‑
ence chance around them in exactly the way
I have described. But to re tu rn to the main
subject of this art icle, since chance plays
such a large part in the failure of machines
and programs,you would expect such people
to have an influence on the machines that
surround them.

Sure enough, they do. Person A recently
hada device installed on her telephone line
to automatically dial Mercury whena long‑
distance number was keyed into one of her
phones. After three weeks of trouble-free
service in the house, A actually dialled a
long-distance number. The first t ime, the
call was routedto the Russianembassy. The
second time, it called the phone upstairs.
The third t i m e , the device quietly exploded
in resigned exasperation, and hasn't worked
since. PersonB’sexperiences are exactly the
opposite. When the house computer had a
disk crash, the only files which were recov‑
ered were hers.

I'm afraid I don't have any decent scien‑
tific language for this, but I'm now quite con‑
vinced that everybody carries around with
them their own Chance Distortion Field.
Perhaps it's because of the extreme non-lin‑
earity in computers, or perhaps it's because
they go wrong more often than other
machines, but it seems to me that computers
are more sensitive to CDFs than any other
machines. I 'm not alone in thinking this;
everybody knows someone who can crash
any computer j u s t by glaring at i t , and
everybody knows somebody else who could‑
n’t make a computer go wrong no matter
how hard they tried.

And this, I suggest, is the real reason
why machines gowrong. It seems to methat
anybody whose CDF is inimical to machin‑
ery wi l l make a lousy engineer, because
they'll break everything they touch. Good
engineers are drawn from the ranks of peo‑
ple who machines can get on with, and
whose distortion fields help the machine to
operate. But when someone with a machine‑
destructive CDF buys a computer, or gets

onto an aeroplane, or buys a house
next to a power station, the design‑
er's CDF is overpowered, and a far
more hostile one takes its place. A
perfectly healthy, fully failsafed,
well-maintained machine with
nothing at all wrong with it simply
doesn't stand a chance. a

Jules is aprogrammer who is imter‑
essted in faluroz uf alL kimdwsa:Hw*
dkapr c2dowqmuciwadjem 19402‑
84565892$2 ndl ajkn c a[4m, a,mdff
billg@usoft.com neljq wwor s,



yon7CONFERENCE
THAT WILL SHAPEie

Oracle’s Developer Conference puts

you at the centre of future technology eo)- SO P i WARE
= cs

developments. Whether you

stay ahead of the industry,

this is the conference for you.

Industry luminaries
give you the ‘Big
Picture.’ Learn
how to leverage

future technologies
to your best advantage.

Hands-on access
to current and pre-release

Oracle technology. Gain first hand
insight with real exercises - only
two delegates per PC.

staff, swap ideas and
share inside information.

Unreleasedsoftware
will be around

for sneak previews.

previews, demonstrations,
hints and tips.

REGISTER BEFORE18OCTOBER for only £543.00 ORACLE'S DEVELOPER CONFERENCE
9-12 DECEMBER 1996That's a saving of £120.00.Or you can join the Oracle Developer Programme CNIT,PARISLA DEFENSE{worth £255.00) free. The fastestway to register is via the Web on:

http://developer-europe.oracle.com
For more details, call 0800 252 905 or call our Fax on Demand
serv i ce on + 44 990 77 55 10. (Please use a fax machine with handset.



Visual CaféreaVisual Café v1.0, a Delphi-like visual RADJava development tool should beavailable this
month for Windows 95, NT and Mac. According to Paul White, Symantec’s International Product

Manager, Visual Café is suited for both expert developers and end-users alike. The plain Café product,on
the other hand, i s targeted a t users who w a n t t o hack code and are not interested i n a GUI e n v i r o n m e n t .

Visual Café offers three modes of pro jec t
editing: at the code level, v i a form design or
by modifying properties. The latest product
preview available at the time of writing was
missingsupport for the Java layout manager
and the option for developers to add their
own components. This wil l be fixed in the
release v e r s i o n , which wil l also include
dbAnywhere ( i t s e l f downloadable from
Symantec’s Web si te ) . Absent from the ship‑
ping product, however,
ActiveX and Java Beans technologies: these
are due to beadded in later releases.

Visual Café wil l be released in three
stages: Visual Café 1.0 (£169, upgrade from
Café for Windows: £49 and for Mac: £69) was announced for October, the Pro v e r s i o n ( £ 2 0 0 to £250) for
November and the Enterprise version ( a r o u n d £ 1 0 0 0 ) for the first quarter of 1997. Subsequently, the
release dates seem to have slipped by one month.

Visual Café Pro will add Web-based database access, wizards for connecting forms to databases and sup‑
port for JDBC, ODBC, Intersolv, Oracle, Syb:
base application server with support for business rules, application logic and repository administration.

Paul White quoted a survey conducted by PC Data which shows that Café has an impressive 75% of
the Java market share. He added that among the happy users oft h e product is none other than Starfish’s
Philippe Kahn, founder and former CEO and President of Borland!
» Symantec: 01628 59: D Attp:/

‘intoOpenGroup’s lap

s support for the

e, Informix etc. The Enterprise v e r s i o n will feature a data‑

cafe.symantec.com

independentbody,reducingitscontrol to that ofanordinary votingmember.
‘Theaactual transition,whichwas scheduledtotake place almost immediatelyafter the launchofInter‑
Explorer3 . 0‐ the first application to take advantage ofthe technology ‐ was delayed while the com‑

pany decided whether to hand the standard to an existing body or create a new one. Finally, they
announcedthatcontrol of the ActiveX standard would bepassed to a subcommittee of the Open Group, to
beknownasthe Active Group.

‘The ActiveX elementswhich will behanded over to the group are: COM and DCOM, the MicrosoftRPC
specification including IDL,NTLM Standard Security Provider Interface, OLE Structured Storage, and
the Windows Registry,Monikers and Automation technologies.

The move was decided on 1st October in New York at a meet ing oft h e informal ‘ActiveX stakeholders’
panel, consisting of Microsoft’s strategic partners. Some have seen it as a surprising development, con‑
s i d e r i n gthe Open Group’s traditional pro-Unix slant ‐ despite Microsoft’s commitment towork with part‑
ners such asBristolTechnologies to portActiveX to Unix,NT and Unix are competing products.Whether
thissignalsamoreconciliatory attitudeto Unix withinMicrosoft,or simply means the company felt asep‑
“arate body was not viable remains to be seen.

Putting ActiveX in the hands of acommittee makes it difficultfor Microsoft tounilaterally reviseportions
c i fi c a t i o n , but that disadvantage should beoffset bythe opportunity to leverage COM as auniver‑

a ee pel rv fix rival standards such ss CORBA Sit aaa

personal search engine, an information s e r v e r, and an agent server for creating intelligent search agents
Version 2.0 of the developer's k i t , which is available, allows developers to take advantage of Verity’s
searching technologies, including searching with typographic er ror compensation, and SGML attribute
search parameters. Platforms supported include Windows 95 and N T , Macintosh and Solaris.

The developers kit and Search’97 Agent server are priced at $2995 and $10,000 respectively, with
additional royalties due for the runtime e n v i r o n m e n t . Philippe Courtot, Chairman, President and CEO o f
Verity, has said that he is conscious that Verity’s product line is targeted more at large software houses
than small shops. This should change at the beginning of 1997, though, when Verity will release spe‑
cialised engines at lower prices with no royalty overhead.

Verity UK: 01372 747076 =URL:http:/ www.verity.com
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' Microsolk ancouncedthat it wouldbeturningover theburgeoningActiveXpls

D rs building

transaction-intensive
client/server applicatic n
OpenVMS will benefit from the
significant performance
enhancements off by the
new DSM 6.5 databa stem

from InterSystems.
Tel: 01753 855450

The latest sion of the
EasyER databa:
from

design tool

Toc S
Velocis server. The tool
prov ic tity-relationship
modell ing along with OO
techniques like OMT a n d UML
URL: ht tp: / /www.est i .com

Oracle has a n n o u n c e d v e r s i o n

2.0 ofi ts clienVagent/server

software Mobile Agents, with
gateway support on Solaris
SunOS and NT. The SDK has
samples including a mobile
Web b r o w s e r , file transfer
utility a n d a stand-alone faxing
application
URL: http://www.oracle.com

Developers u s i n g Visual C++
Delphi and Visual Basic for

targets can now add fax
abilities to their

a p p l i c : n s u s i n g Fax Plus
2.0 from Contemporary
Software. The software, which

upports Act a n d 16
a n d 32-bit DLLs. s £195
f r o m Contemporary

01344 873434

Rogue Wave h a s announced
JWidgets 2.0, an enhanced

lava GUI control
controls

have been introduced.
including status and p rogr
bars, and a directory tree
control. Available for £89 from



Library specialist Rogue
Wave has brought portable
multi-threaded development
to C++ with its Threads.h++
Class library. The library
provides synchronisation and
communication classes for
platforms including NT, AIX
and Solaris. Pricing is £595
per user, and £295 for one
year of upgrades and support,
from Hypersoft: 01273 834555

Installation software for
Windows ve r s i o n s from 3.1 t o

NT can be generated without
programming by Sax Setup
Wizard 2.0 from Sax
software. The tool includes
support for ODBC, DAO and
self-registering components.
Available from Contemporary
Software: 01344 873434

Adding to its catalogue of
client/server m i g r a t i o n tools
CST Ltd has announced
VBSys, an automated tool for

legacy systems to

rule-based knowledge base to
go beyond conventional front‑
end oriented tools
URL: http://www.cst.co.il

The World Wide Web
Consortium has announced
the completion of the Joint
Economic Payments
Initiative.
URL: http:/Avww.w3.org

ImageFX has brought

PlanetFX is available fo
from QBS (0181 956 8000)

URL: http://www.imagefx.com
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Optima++ soon to support Java
A its recentdevelopers’ conference,Powersoft

unveiled the new version of Optima++, its
C++-basedRADtool. Version 1.5 brings the ease
of tools such as Visual Basic to C++ developers.
The whole of an application can be built with
drag and drop technology, with visual help on
finding available methods ( i n the shape of refer‑
ence cards) and function parameters (courtesy of
the function wizard). Powersoft claims that users
can build complete Windows applications even
with nearly noprior knowledgeof theWin32API.

The environment includes support for build‑
ing ActiveX controls and servers on both Win‑
dows 95 and NT. Also previewed was the
upcomingVersion 2.0, which will add support for Java technology.

Optima++ generates optimised 32-bit code, with a compiler based on proven C/C++ technology from
Watcom. A royalty-free Sybase SQLAnywhere is included for deployment ofdatabase applications.

The Developer edition (£139 until 30th December) includes data aware (ODBC) controls and a visual
SQL editor. The Pro version (£344, as above) adds the DataWindow component, Internet controls, and
team development interfacehooks.The Enterpriseedition (a t a list priceof £1379) addsnativedrivers for
most databases, InfoMaker query and reportingtool, and the ObjectCycle version control tool.
» Powersoft 01494 555599 ¥ http:/ / www.powersoft.com/

Directx3.0provides3Dandieandnetwork
ultimediadeveloperscantake advantageofnewmultiplayerand3Dsapling
3.0 ofMicrosoft’sDirectXfamily ofAPIs.After the intensivepre-holiday ‘Meltdown’testing:

August, the DirectX 3.0 SDK is shippingaspart of the Microsoft DeveloperNetworkdevelopment p l a

form. Currently, supportfor the full API set is restricted toWindows 95, butDirectXis slated to become
part of theWin32 standard. .

Multiplayer games played over online services and the Internet (w i th transparent connectivity) are
supportedby the DirectPlayAPI, which allows users to playwithin onlinemeetingplacescalled‘lobbies’.
The DirectSoundAPI features full-duplex audio drivers and a kernel mode mixer, promisingenhanced
performance of 3D positional sound.

DirectInputandDirectDrawprovidecontroller input and2Dgraphics functionality,andtheDirect83D
API integrates both low-level polygon and vertex rendering capabilities alongwith a high-levelAPI
manipulating3Dscenes.The newversion includesanMMX-enabledrasteriserfor Intel’snextgeneration
ofCPUs,aswell asimprovedRAMPcolour allocation. It isavailableonWindowsNT 4.
»Microsoft:01734 270001®fax:01734 720002

hitp:/ |www.microsoft.com/mediadev|

New from JYACC: Prolifics, and... Prolifics.
lient-server specialist JYACC has set up Prolifics, anew company centred exclusively on three-tier
Web application development tools. I ts first launch is the eponymous Prolifics 1.0, adevelopment of

JYACC’s original JAM/Web technology.
JAM isa traditional, two-tier client-server development environment which was extended to work

withWeb clients earlier this year. The newmiddle tier is JetNet, basedonTuxedo transaction processing
software. Prolifics claims that JetNet produces far faster throughput than would bepossible witha tra‑
ditional HTTP/CGIor NSAPI/ISAPI solution.

The server development software works along regular GUI-painter and Visual Basic lines, with the
minimumof actual coding required. Databases, forms andqueries can bebuilt entirely graphically using
pre-definedobjects,with bothuser-definedandpre-definedobjects beingstored in a custom repository for
easy re-use. It is claimed that this combinationofRADandOOtechniques reducesdevelopment time con‑
siderably. At present, the transaction server software runs on Unix, and the development software on
Unix andWindows NT. It is even possible to develop Prolifics applications over the Web with the devel‑
opment software running locally and the server remotely.

Prolifics PresidentFrankVafier visitedEXE recently and, over lunch,demonstrated the construction
of an airline seat-reservation application from scratch. We believe this is the first time that a three-tier
client-server application has beenentirely developed in a Soho restaurant.

The development tools and transaction server are available immediately, with the Web application
server (wh i ch will increase the potential rangeofback-endapplications)due by the endof the year. A five‑
user development license costs $35,000.
» Prolifics:0171 786 9555 ¥ fax 0171 786 9556 ¥ URL:http:/ /www.prolifics.com
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SPECIAL
INTRODUCTORY

PRICE
ONLY £7

‐‑
Ro SUN The Network

microsystems iS the Computer

JAVAWORKSHOP
| want to publish active Web pages and
bring my Internet applications to life.

[_] Please send me a free information pack on
Java WorkShop.

{_] Please contact me. | wish to place an order.

You know how people drop their jaws when they see
something they thought was impossible? That’s how
Java™ WorkShop™ affects developers. Created by Sun,
the same people who wrote the Java language, it’s the
first and only Web-centric solution for producing dynamic

Web pages. And the only way you can develop on both
Microsoft Windows and UNIX. You'll create and

maintain applets for everything from interactive home
pages to complex and sophisticated business

applications. Using a Web browser interface that makes it
so easy, developers and non-developers can happily work
side-by-side.

Open Your Web-Based Java WorkShop Today!
Take advantage of a special opportunity to exper ience the
very best way to develop software for the Internet or

Intranet. You can purchase Java WorkShop at an
unbeatable introductory p r i c e of only £79+VAT.

But hurry, because this offer exp i res on
31 December 1996. If you already know
how to use a Web browser, you should be
able to get cracking straight away ‐ and

create your first exciting applications in minutes.

To request your copy of Java WorkShop, or f o r
more information, freephone:

0800 962761
Alternatively, send the coupon below to:
SunSoft, FREEPOST, High Wycombe,
Buckinghamshire HP11 1BR
or fax it free to : O800 962760

Develop, Deploy and Manage with SunSoft
WorkShop, Solaris™ and Solstice™.
See us on the Web at http://www.sun.com/developer-products/

Java,
r k s or registered

o t h e r countr ies. All other

1996 Sun Microsystems, Inc. All r i g h t s reserved. Si
Java WorkShop, Solaris, Solstice a n d The Ni
t arks of Sun Microsystems, Inc. in t h e U
registered trademarks are the property of t he i r r e s p e c t i v e

Name:
Position:

Company:
Address:

Postcode:

Phone: Fax:
E-mail: EXE 11/96
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| NTRANET | N A 8 Ox More and more corporations are turning towards Intranets
asa comprehensive technology solution.
Lotus Notes has the lowest cost of owMie!among Intranet
solutions - today a n din the long-term*
Find out for yourself. To help developers visualise and
create robust Intranet solutions based on Lotus Notes,OTES call QBS Software today to receive this complimentary
DeveloperWarehouse CD by Lotus - complete with
full client. No cost to you.

c o w w e r e s c o r ’ ‐ - WorkingTogether
MENT

CodeBase“ ” ”
DatabaseManagementfor Programmers / - > > Version Manager

High performance database management for -\ Configuration Builder 1
C/C++, Visual Basic and Delphi programmers. T r a c k e r Pye

~ " - Developer's Toolkit- Query millions of records in a single second.
- share data, index andmemo - / Reporter

files. - choose your ne N o t i f y sf
desired configuration. - transaction of e e e T o y

Processing, intelligent que r i es and logging. | J PVCS is the standard for software configuration management
- read a data file in as little as 78k. ( S C M ) on the LAN with a family of solutions that can be installedi inl separately or strapped together at any time. It gives you
Use CodeBase6 with a n y 16 or 32 bit C /C++, Visual Basic ies for v e r s i o n management, r e p o r t i n g , problem and
or Delphi compiler u s i n g Windows 3.1, 95 or NT. Source change request tracking, configura t ion building, file

code included. Nor o y a l t y payments required. syncronization, promot ion and transfer to production.

the standard for Software Configuration Management
-, With Telephony Toolbox you can ‘telephony enable’

your existing Windows software without getting
bogged down in the technical complexities of
telephony. Create a simple TAPI or TSAPI dialer in

~ 10minutes!
API c o m e sas DLL ( 1 6 / 3 2 ) , VBX , OCX ( 16 / 3 2 ) and V C L ( 3 2 )

~ ~ Easy. Write a simple TAPI/TSAPI dialler in 10minutes!

versatile text editing, andpowerful spel l
checking to your Windowsapplications
The Visual Developers Suite Deal includes four
powerful OLE Custom Controls (OCXs) that add
significant functionality ‘to applications built in

_ Visual Basic; Visuah C++, Delphi, PowerBuilder, «
and any development ‘environment that supports |
OCXs. The ‘Suite includes 16 and 32-bit OCx oY HX
controls to support Windows 3.x, Windows 95 and

from the Suiteplus GeoPoint and WebViewer are @ \l it Un

Windows NT. Se a

includedon this FREECD-ROM. J) hg

TRYBEFORE YOUBUYe-3
Call QBS Software for your copy. ‘Component Software

CRYSTALREPORTS.
For developers, Crystal Reports’ un ique architecture consist ing of
a 16or 32-bit Report Engine DLL and open APIs make it the
ultimate report ing tool. Take advantage of over 80 direct calls

Ss tesemcunr . Adddynamic spreadsheets, stunning charts,

No run t ime charges
Small memory and resource footprint

Voice support v i a standard Windows multimedia devices
Includes easy to follow examples
Supports the following commands and events:

make call - answer call - put onhold - transfer - con fe rence‑
DDI- g e t CLID - hang-up - c o n n e c t / d i s c o n n e c tt odevice
p - blind transfer - swap hold - r e c o n n e c theldcall ‑

over-dial tones - full call progress moni tor ing
p i c

Supported sound functions include: and
‘ o p e n WAV/MIDI files - record l i n etoWAV file - p l a ybac kto
line - play WAV file - play M I D Ifile - rewind- set vo lume‑
stop playing or recording- pause - re:

ke the right connection j a i !
DataDirect Developer’sToolkit gives you plus anOLE Control, VBX orVCL toseamlessly integrate Z
a complete high-level API to eliminate the Teports i n t o database applications. VES
complexities of multiple DBMS access and Crystal Reports allows you totake full advantage of a n y Windows ~~SS

operat ing s y s t e m . With 32-bit , you benefit from improved speed,
better memory management and a more stable work env i r o nmen t CRYSTAL

“Upgrade - £119 only REPORTS
f ‘Youmay become the proud owner of new PROFESSIONAL
‘CrystalReports 5.0 if you use: Visual Basic (v3 or later),

; : R&R (v2 or la te r ) , ReportSmith (Delphi), Access; 2 9 AttractiveSupports a l lMajor PC andSQL databases, Vi a
sual C++ (v4 or later), Visual dBAS aa figateways, platforms (incl . Macintosh and UNI 3 iu v4 oF i a n ie Multi licence

and development environments. CRYSTAL ASeagate Software Company Pricing Available

n ow G I S ] 9 5 6 8000
QBS Software Limited !0T further details and FREE software a ettaaatet

1 Barley Mow Passage wi red? 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 mo re
t h a n a hund r ed deve l o pe r s ' p r o d u c t s b y s imp l y s e n d i n g a

London W4 4PH message t o i n f o@q b s s . c o . u k . Y o u r me s s a g e s h o u l d c o n t a i n
Phone: 0181 956 8000 t h e words ‘ h e l p ’ a n d ' e n d ' o n s e p a r a t e l i n e s . O r v i s i t o u r
Fax: 95) 1 :
Bes ore osseon = h t t p : //www.gbss.com/ G@FSWARE

CIRC

data manipulation. IncludesODBC drivers
for development, and a complete set of database tools and
utilities, including: a query builder for point and click query
generation, functions and debugging utilities. Comprehensive
documentation, on-line help and sample code included.



Graphics support in 30 minutes
ccuSoft claims to support moregraphics formats (over 45) in its ImageGearproduct than any other
imaging toolkit. It is backingup this claim with the ‘AccuSoft Image Guarantee’, stating that if an

image file cannot behandled, its engi‑
neers will develop the code to make it
work, providing the image is valid.

The ImageGear toolkit, now in its
version 6.0, has over 200 APIs, ranging
from very high-level functions for load‑
ing and displaying images to low-level
ones, for example to display an image
from memory with a providedrendering
algorithm. Internally, all images are
converted to DIB, and the toolkit pro‑
vides transparent access to non-stan‑
dard tags’ content. ImageGear exists in
two versions: the ProGold productoffers
faster loading and display, and support
for features such as DirectDraw and
Alpha channels.

According to AccuSoft’s sales figures, LZW-basedGIFandTIFF image formats are still doingvery well.
The LZW code is encrypted, and a key is supplied once the user proves that he has licensed the algorithm
from Unisys. ScottWarner,AccuSoft’s president, asserts that the relative failure of PNGis because it’s too
complicated compared to GIF. (Stop Press:The W3Cjust ratifiedPNGasone of its supported standards.)

ImageGear and ART ( a n annotation and redlining tool) are available asDLLs, VBXs or OCXs. They
can bedownloaded from AccuSoft’s BBSand Web site, and are activated over the phone. AccuSoft states
that the whole process takes no longer than 30 minutes from any part of the World.
» Pricesrangefrom $495 to $1995 ¥ http:/ /www.accusoft.com ¥A licencefee is applicable after the
first25,000copiesfor the standardproduct, andafter50copies for the ProGoldversion.
»AccuSoft: 01494 539340

n ‘supportto Unixand NT
nsRE Ge chistes 376 ciearsorver daveiopncns tae

to Ur sctPool uses athree layerparadigm:the physical schema, application logic and user view
. kept completely independentfromeachother,while the object modeller letsdevelopersadoptan iter‑

__ ative approachto thearchitecture,design andconstruction processes.
_ The next server platform to be supported will be the AS/400 in December,with aW i n d o w sNTversion

_ expectedin 1997.Nextyear will see ObjectPool gaining the ability to serve Web browsers,by generating
HTMLframeworks andsmallJava applets for data entry validation.

Mostof the development environment is actually written within ObjectPool, bootstrapping itselfover
thenativecore code,which is written in 370 assembler. When Sapiens decided to implement support for
other platforms,itsgoal was tohaveonly asingle source base to maintain,while retainingoptimum per‑
formance on the IBMmainframe. In order to keep the common core in 370 assembly, Sapiens produced
Falcon,a tool to convert 370 assembly code into ANSI C.The program can performcomplete conversion,
handling POSIX-compliant system calls andsupporting both bigand little endian formats, enabling the
Codegenerated from ObjectPoo!’score to bedirectly compiled withnomodification.Somerestrictionsare
‘ p l a c e do nthe input,such a sthe forbidding o fs e l f - m o d i f y i n gcode.

‘Withthe current publicity surrounding the amount of 370 code that must beupdated to avoid the year

Object Design’s native Java database
bject Design is launching its ObjectStore PSE series of object database tools, comprising four prod‑
ucts in all: PSE and PSE Pro, both for Java and C++. The tools provide single-user client-side per‑

sistent storage engines, ie lightweight object databases, with footprints of 250 KB (for the Java version)
and 300 KB (for C++). PSE for Java and C++ are both freely available for download, while the commer‑
cial Pro versions add multi-database connectivity and transaction-level database recovery features. In
addition, with these products developers can access the ObjectStore DBMS directly without havingto go
through anextra JDBC layer.

ObjectStore PSE Pro for Java and its freeware counterpart are both native Java applications, and
share a common API, ensuring the transition between products won't require extra development. The
tools are compatible with Sun’s JDK, Symantec Café and Microsoft Visual J++. Their C++ counterparts
compile for Windows 95 andNT withANSI C++ and MFC.
» PSEProfor Java andC++ cost $250 each until the endof the year ($450 thereafter)
»PSEfor Java and C++ are both free ¥ Object Design: 01344 458200 ¥ http:/ /www.odi.com
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NT network administration
specialist Serverware is to
compile free evaluation CD
packages bundling timed‑
lapse protected BackOffice
components with ISV
demonstration software. The
third in the s e r i e s , including
SQL Server 6.5, will be
available in November. URL
http://www.serverware.com

SQA has brought its object
testing and recording
technology to Delphi with SQA
Suite for Delphi. The tools
support integrated script and
stress testing, with automated
test management in the Delphi
environment. A single user
licence costs £2200.
SQA: 01344 779000,
fax: 01344 779555

American cross-development
specialist Maintools has
released MainWin Test 3.0, a
Unix port of the Microsoft Test
tool from Developer Studio. It
is available in the UK from
OpenGate on 01723 270270,
fax: 01273 270 271

The latest v e r s i o n o f the C

Executive real-time OS kernel
from JMI supports DEC's

| StrongARM processor. The
development package is priced
at £1500, available from RTS
on 04624 494352.
URL: http://www.mcb.net/rtss

Unwired Planet has
introduced the UP.kit mobile
intranet development package,
at a reduced introductory

price.The kit is available for
$4995 until the end of the year.
URL: http://www.uplanet.com
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The latest v e r s i o n o f Great
Lakes’ WISE Windows
installation system supports
NT4.0 and multilingual
installation. It costs £149 from
QBS (0181 956 8000), anda
working evaluation copy is
available for download from
http://www.qbss.com

Continuus Software's CM 4.2
software change management
suite is shipping. It is
available on Windows 95, NT
and va r i o u s Unix flavours. A
server license costs $9995 ,
with per seat pr ic ing at $2495.

| URL:http://www.continuus.com

Reflex technology has
launched the Delta distributed
debugging server developed
by Enea Data for its OSE
real-time operating system.
The server supports
debugging of programs
runn i ng multiple processors
and can interact with several
industry standard debuggers.

| Reflex: 01494 465907

Logic Works has shipped its
first development environment
to integrate Visual Basic with
back-end database design
DataBOT tightly integrates
with the company’s ERwin
data modelling tool. URL:
http://www.logicworks.com

A graphical Java class library
with full source code has been
launched by Stingray
Software. Objective Blend
includes over ten graphical
controls including a
hierarchical tree control and a
masked edit component, with

14

Developers in needof publisher
Reilly is well known for its book publishingbusi‑
ness but much less so for its software publishing

activities.The company hasanoriginal approach to soft‑
ware publishing: right from the start of a project, they
set a documentation specialist to work alongside the
software developers (ie writing the book about the pro‑
gram at the same time as the program itself). This
allows them to shortenthe lagbetweenwhen the code is
frozen to the final version of the documentation to only
about two weeks.

The writer has an additional role of beta tester and advo‑
cate of the user. One of O’Reilly’s first projects was WebSite, for
which the DocumentationManager SusanPeck helped to design the user interface. To maintain perfect
synchronisation throughout the project, the WebSite partnership have had team meetings on a weekly
basis (mainly by phone).

OReilly is looking for software developers who have already started onan idea, possibly as a share‑
ware product, and who want to develop it further but needmore money. RichardPeck,VP of Business
DevelopmentandMD ofthe InternationalDivisionperceives a ‘needfor software publishers for indepen‑
dent developers’ and he wants O'Reilly to fill this gap. According to Peck,conventional software publish‑
ers likeMicrosoft receive somanycalls that they don’t take the time anymore to listento allnew ideasthat
come their way. O'Reilly,on the other hand,is open to al l developers who have an ideaandare lookingfor
a publisher.
» If you want towork with O'Reilly, email shpeck@ora.com ¥ URL:http:/ /software.ora.com

‘ n a n unexpectedmove,Microsoft recently soldVisualTest, itsDevan
packageto RationalSoftware.Accordingto IanGavinofRationalUK,the company

all future development work onTest, taking full possession of the source code.TheMicrosoft.
who workedonpreviousversions of the product have beenredeployedto otherMicrosoftprojects.
Rational is entering intoa close alliance withMicrosoft: a lightweight versionof itsRosevisualmodel‑

lingtool will ship with future versions ofVisual C++ andVisualBasic.A broad-rangingtechnology licens‑
ing agreement gives Rational access to the Developer Studio; existing and future Rational tools will be
integrated intothe Studio environment andavailable fromwithinall of its applications.Thedealalsogives
Rationalaccess toMicrosoft’sobject repository technologies currentlyunderdevelopment.Plansareafoot for
the company to add in change management features toMicrosoft’sVisual SourceSafe.

All this seems set to blur the distinctionbetweenwhich product is Microsoft’s,andwhich is Rational’s.
Visual modelling technology based on Rose will become part of Microsoft’s tools includingnot only the
Developer Studio applications but Visual Basic aswell. For a company likeRational,with deep roots in
theUnixcommunity, the significanceof the alliance cannot beunderplayed:Microsofthashadfewstrate- _
gic partners with this levelofdirect involvementin itsdevelopment work since IBM.

The acquisitionofVisualTest has come assomethingof a surprise: becauseof i ts integrationinate
DeveloperStudio,Rationalwillneedaccess to the current andfuture versions oftheStudioinorder tai
tinue developing new versions of Visual Test which can keep up with the other, Mi
products.Althougha number of products already exist which hook intoVisualC++,thiswillbe thefirst
time that anentireDeveloperStudio applicationhascomefromsomeoneother than

C++ client/server with Visual SQL4.2
isual C++ 4.x and Visual C++ Enterprise Edition can be transformed into full-blown client/server
development environments with the addition of Blue Sky software’s Visual SQL 4.2. The tool inte‑

grates with the Microsoft Developer Studio to add visual designers, wizards and components for rapidly
buildingclient/server applications.

The product includesmodules such asthe Query Builder andSQLwizard, which provide for creation
of queries without the need for programming, and a set of Component Gallery tools includingstatements,
pick listsandcustomisable queries.A set ofclient/server extensions to theMFC library is provided, includ‑
ingclasses implementingdatasheet displays and virtual lists.

Bundled with the product is a copy of Sybase SQL Anywhere, a fully-featured relational database
offeringaneasy migrationpathto Microsoft andSybase SQL servers. Databaseindependence is provided
by the option to generate ODBC-compliant code.

Visual SQL 4.2 is shipping ata list price of $1499. Existingusers can downloada free upgrade from
BlueSky’s web site.
» URL:http:/ /www.blue-sky.com ¥ Tel: 001619 459 6365 ¥ Fax: 001619459 6366
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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 l i t y & VemwAtility

CodeWr igh t 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 etc. Available
for Windows 3.1 and Windows 95 & NT

in a single pack. Now available on CD or 3.5" - £179

WatcomC/C++ versio
Watcom C/C++ delivers a professional,
cross-platform 16-bit and 32-bit
development system that produces the
fastest executables for the widest range
of platforms. Using the same integrated
development environment, you can target
all platforms including Windows N T,
Windows 95, Windows 3.x, OS/2 Warp,
extended DOS and more. New features
include: Blue Sky's Visual Programmer,

MFC 3.0 for Win32 and direct support for popular revision control
packages. Special offer only £139

10.6

M ic roso f t Visual
Visual J++ gives developers what they
w a n t from Java, an easy language, multi‑
platform targeting, and the power to
leverage COM and ActiveX, with the
m o s t productive Java environment
available, including: the best selling
Developer Studio IDE, the fastest Java
compiler in the world and a best of breed
debugger £79

[ + +

V t o o l s D f r o m Vi reo Sof tware
A C library and C++ Class library of
functions for developing Windows or
Windows 95 Device Drivers. The Quick
VxD code generator 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 tes t solution.

@PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR
IS NOT LISTED @ CALI
CATALOGUE @ PI
@ SHIPPING TO MAl
LONDON DELIVERY
SUBJECT TO CHANGE - PLEASE CA\
@VISA, ACCESS, & MASTERCARD
PHONE ORDERS

TO ORDER C A L L
0171-833-1022
F A X 0 1 7 1 - 8 3 7 - 6 4 1 1

$ ARE
CHECK

c h o i c e
8
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Borla raBuilder’Pro.
New Ini iider Professionalis the only
point & click live datasolution that
delivers the capabilities ofyyour relational
database to the’ Web. ry, update, and
create ta over tl ‘eb with
forms, r t s , and JavaScript applications
that are alWays up to date. Includes a
Web server’and supports all major Web
server standards, local database
standards, and MS SQL Server: £349

o f a ProfessionalOng? Professional supports serious
client/server development ‐ including a
DataWindow Builder, a Visual Query
Editor, and direct connection to ODBC
for high-performance access to desktop
and enterprise DBMSs. It also ifieludes.a
3-user Sybase SQL Anywhere server for
building and testing multiuser applications.
Optima++ Professional has new team
development features, with an intergrated théck-in/check-out
facility with version control interfaces.for PVCS, MKS etc. £349

BoundsChecker Professional
BoundsChecker Professional redefines
a u t o m a t i c error detection for C/C++
developers using Windows 95 or NT.
Professional Edition has breakthrough
technologies to capture even more:
information, with extended API
compliance checking. Integration into the
VC++ environment, enables
BoundsCheckerto beused atall stages
of development. New version 4.0 has Delphi2
new features. f rom £445-PS. Soma
MKS To o l k i t v e r 5.1
MKS Toolkit gives Windows NT3.Sceand
Windows 95 developersa full suite of
powerful UNIX tools incordshat
awk, awkc, viand visual diff forWindows)
make, a windows scheduler, grep, sed, ta r,
cpio, and pax - more than |90 utilities and
cammands for performing a variety of .
computing tasks, with support fom NT 95
long filename. For Win 95 & NT={nitely = =
Alpha, Mips on one CD. £239 BS

A  S  ¥ S  t i e
h e  C i ery Bis.ce
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Letters
Wewelcome short letters on any subject relevant to software development.
Please write to: The Editor, EXE Magazine, St. Giles House, 50 Poland St,
London W1V 4AxX, 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.

Abductions

They came for the dot

They came for the quote

Aaagh.. what next?
B) JimDaley

jdaley@cix.compulink.co.uk

About OSsize
Dear Sir,
Without wishing to start an interminable
‘which is the best OS’ debate, I 'd like to cor‑
rect Martin Brampton (Letters, October
issue). Hesaid ‘Merlinwill r u nperfectlywell
in 16MB,which is now essentially the stan‑
dard for any graphical OS.’AmigaDOS runs
perfectly well in 2 MB - the OS itself (a
graphical, quasi-realtime, multitasking sys‑
t em) is only 0.5 MB in size.

Adrian Barnett
adrian@abarnett.demon.co.uk

A Postscript virus?
Dear Sir,
Your October 1996 issue of EXE was very
interesting‐ interestingbecause of the com‑
plete lack of apostrophes and other punctua‑
tion more esoteric than the humble comma
or full stop!

Could there be a punctuation eating
virus in the printer software?

StevenDigby
Emailaddress supplied

Recursiveacronyms
Dear Sir,
Since I see a side-bar on recursive acronyms
(October EXE p. 34), it occurs to me that
your readers may enjoy the following, which
I modestly offer as the ultimate: TIARA
(TIARA is a recursiveacronym). Remember,
you readit herefirst. Chris Smithies

Chris_Smithies@penop.com

A video recorder story
Dear Sir,
I thought it would be nice to take Jules to
task on one of his pronouncements in the
July issue. I quote: ‘But a video recorder can
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be absolutely certain that it has access to a
screen, ...’ ‐ woolly programmer thinking if
ever I saw it.

MayI relate the followingcautionary tale
that happened to an ex-colleague of mine.
About 10years ago hehad one of these new‑
fangled recorders that usedthe TV asits dis‑
play screen. And he was desperate to record
his favourite programs, because his TV had
broken down... OOPS!

Anthony WYoungman
London

So, h o w o n e a r t h d i d y o u r f r i e n d
expect to watch the programme he’d
recorded? - Jules

Missing from last issue
Dear Sir,
Not only have you lost the ‘’ but you seem to
have lost all “”s aswell. PerhapsDavidMery
should havekept quiet :-) SteveLee

Emailaddress supplied
Perhaps! - Ed

A global approach
Dear Sir,
I’m sure you have seen nature documen‑
taries showing how muchof life in the ani‑
mal world is dominated by stiff competition,
fear and hunger, with every animal attack‑
i ng others and in turn being attacked by
superiors. The IT industry seems very simi‑
lar.Every software vendor facing the contin‑
ual challenge of competition, fighting it out
in the marketplace with companies pushing
products similar to their own. This is an ani‑
malistic behaviour that one might attribute
to anabsence ofrationalthinking, but surely
people proud of being human (specifically
those in the IT industry) are supposed to
value the logical and rational approach.

Considering the resources put into appli‑
cations, is it really necessary for many
sources to work on similar products when in
the end only one will be used in significant
numbers, and the others dumped? Can’t we
achieve more from the efforts of others?

I believe that taking a global, unified
approach to addressing application areas
would be more beneficial for everyone, and
save massive amounts of wasted effort. I
agree that this might leadto monopolies,but
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this need not necessarily be of the type of
negative monopolies the industry emerged
from in the 1970s.

A Ramasharma
Emailaddress supplied

Year 2000 problem
Dear Sir,
Although I have no direct involvement with
this problem, I have followed many articles
on it with interest,and it appears to methat
it is being tackled in a very crude and unco‑
ordinated way. As I understand i t , thou‑
sands of companies are having to make
radical changes to many programs in order
to increase the capacity of data fields allo‑
cated for storing dates. This requires exami‑
nation of every piece of code that accesses
date information, an expensive and possibly
unreliable process.

Surely it would be simpler and more reli‑
able to change our language (and compiler)
standards’ definitions of how dates are
stored, so that dates from the next millen‑
nium could be stored in the same amount of
space as at present. This could be done in
such away asto make asmuchexistingcode
as possible work without alteration ‐ after
all,mostcode that operates on dates is prob‑
ably only performing fairly simple opera‑
tions. In the best possible case, companies
would only have to recompile ( o r even rel ink)
their programs.

The required changes would depend on
the languages involved, but an obvious
approach would be to represent years after
2000 withnon-numeric characters,eg‘:0’, ‘1’
etc. (I have chosen ‘: because its ASCII code
0x3A is one higher than that of the digit ‘9’).
Obviously, this would require changes to the
library routines, but I suspect that much
existing code for comparing/calculating
dates would still work. I’mafraid (or should
I say relieved) to say that I’ve forgotten all
that I ever knew about Cobol and PL/1, soI
can’t say how effective this would be, but I’d
be interested to hear what experts in those
languages think.

Has anyone tried to solve the problem in
a similar way to this? Could it work ?

DavidHughes
david@drivet.demon.co.uk



“I started runningOS/2 Warp Server on all my networks and guess what?

My rainy days are over.”
It was time to consider consolidating his mixedUmbrella .

e n v i r o n m e n t network onto a single operating
system, soSteveConaway, Director of Computer Services at the
Financial Times, decided to check out the new release of OS/2
Warp Server. In no time at all, Steve was waxing poetic over OS/2
Warp Servers ability to handle blockbuster-sized databases
and make Internet and Intranet access a breeze. Hewas also
impressed with all the advanced printing capabilities and
management features that simplified the running of both his
network and his life. From now on, Steve definitely regards his
OS/2 Warp Server ashis umbrella network operating system.

To find ou t what got Steve so excited, call 0800 96 90 45

for your free 60-day evaluation copy of Warp Server, or you
can visit o u r web site at www.software.ibm.com/info/ws031.

What’s m o r e , if you buy both Warp Server and Lotus
Notes before 30th November,you can save hundredsof pounds.
There's nobetter way todemonstrate fiscal responsibility.

Send this coupon to IBM United Kingdom
Limited, FreepostANG 5023,Winterhill, Milton
Keynes MK6 1YL,or fax it to: +(45) 48 101999.

Yes, | would like to receive my free 60-day
evaluation copy of Warp Server.

Name:

Surname:

Job Title:

Company: =

Address:

C1W1A800

City: Postcode:

Country:

‘Telephone:

Fax:

emnatse ee Peet ts ae Solutions for a small planet
The IBM home page is located at www.ibm.com IBM reserves the right to modify or withdraw these promot ions at any time. Offers expire on or before 30th November, 1996.
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It’s been a decade since
EXEMagazinestarted
back in February 1986.
With this issuewe begin
the celebration of our

10th birthday.

EXEhasevolvedsince itsfirst issue when it
was called .EXE. The staffhas changed too.
Apart from Kate who spent most of the past
ten years with the magazine (except the first
few months), EXE has seen a number of
developers andjournalists alike working for
it along the years. Most of them spent a cou‑
ple of years with EXE, the one exception
bringingabout thecomplete redesign, the ini‑
tial dot disappearance and the ensuing hor‑
rified reaction (especially from those who
were on Cix). To celebrate these 10years, I
asked some of the individuals who have left
their mark on themagazinealongtheseyears
totell their story of ‘my timeat ( . ) EXE’.Below
is a collection of anecdotes that happened
during these lively 10years. - Ed.

Instantiation
ur beginningswere singularly inaus‑OveWehad limited funds, not
an overwhelming wealth of talent

and strictly finite resources of every kind.
Our strength if wehad any at all, was in our
conviction that there was abody ofdedicated
people out there, expending their energies
and creative talents fashioning the complex
code which in the fast-developing world of
I T,would lead to providingthe greatest con‑
tribution to this country’s future wealth cre‑
ation.And in this country, while the DIYers,
the train spotters, horticulturists, lawyers
andar t loversall hadawide range
of journals to satisfy their inter‑
ests and cravings, software devel‑
opers hadvery little.

Wedidn’t arrive at this conclu‑
sion all by ourselves. There were
people like Ian Rangeley of Grey
Matter, Peter Lindsey from Sys‑
tem Science, Paul Bailey and
Frank Ivesonof Digital Research,
Jim Watts of QA Training, Gary Levell and
Phil Buggins of Microsoft and many others
who were prepared to submit to our interro‑
gations and all of whom shared the convic‑
tion that there existed the need in this
country for apublicationwhich, likePCTech
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appy
birthday
Journal and Dr Dobbs in America, would
satisfy the interests of the software devel‑
oper. Equally important, it was felt that
there were enough new development tools
and related products beingbrought into the
world to make such a publication commer‑
cially viable.

Armed with these convictions, a few
thousand of our own hard earned pounds,
two Apricot computers with 10 MB ‘fixed’
disks runninga version of dBASE II unique
to Apricot, and the determination
to make it work, weset to in Octo‑
ber 1985 to compile an initial dis‑
tribution list approaching 30,000
names.The data emanated froma
wide range of sources. Mostly
from people who, with much good
will, felt that they were makinga
contribution to a worthwhile
cause. Needless to say, because
the addresses came from a wide range of
uncoordinated sources, wewere enteringan
impossibly high number of duplicated
names. Our overwhelming concern was to
build the numbers, and the ar t of de-dupli‑
cation was unbeknownst to us at that time.

It was only when wewere fast approach‑
ing publication date and began to look at
clever ways of identifying repeated names
that werealisedthe numberofrecords in the
database, shared between two hard disks,
even vaguely relatedto the numberof names

we could use for the first mailing.
Postcodes hadbeen in use for some
time but they we re treated half
heartedly by most people. There
was not the same incentive for
individuals, or even large volume
mail distributors to usethem.They
do provide a useful means of iden‑
t i fying repeated addresses since,
apart from a surname and initial,

the postcode is the only constantly fielded
data string to use in comparisons. Company
names could, it seemed, be interpreted and
spelled with such a wide range of imagina‑
tive options that they proved highly unreli‑
able for the purpose.
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Sonot only did we spenda great deal of
time enteringaddresses,we also spent time
manually checking for duplicates on screens
seemingly half the size of today’s and in a
phosphor green colour designed primarily to
improve opticians’ revenue expectations.
When thedatabaseseemedasnear to usable
as it was likely to be in the short term, we
then sought to produce the Cheshire labels
required by our magazine distributors. We
realisedthat this was not the sort of thing to

beundertakenonour EpsonRX-80
and that creating the routines to
reliably produce four variable
length addresses across a 14 inch
page of 32 addresses per page for
about 800 pages was also beyond
our technical ability. Needless to
say, dBASE II didn’t provide that
facility asstandard.

We approached our local Apri‑
cot consultancy well ahead of the appointed
day, initially to discuss the implications of
the task. Did they have the hardware and
associated resources to undertake the pro‑
ject? They recognised the potential of aonce
monthly overnight non-attended revenue
earning opportunity and invested in a
printer able to accommodate the paper
width and faster than your average dot‑
matrix of that era. They had conducted tests
on extracts from our files which had been
successful, they said. We didn’t actually see
the printer performing until the day before
the first issue was due to beprinted, bound,
polythene wrapped and addressed, in one
highly mechanised and strictly scheduled
industrial operation.

WhenI casually wandered in to see how
this highlysignificant first address print r un
was progressing, I couldn’t believe what I
was seeing. The print quality was fine, every
address was perfectly registeredand a hun‑
dred or more pages hadbeenprinted. A fac‑
tor of not inconsequential concern however,
was that havingprintedanaddress line, the
print head hesitated for an age waiting for
the poor old Apricot to process the next line.
It wasn’t that thecomputer was not up to the

Vol 11-Issue 6 /November 1996



task: after all, it had a 8086
processor and ha l f a
megabyte of RAM.The fail‑
ure lay to a greater extent

at the door of the inelegant programming
created to ensure that every address how‑
ever long or short, fitted perfectly into its
allotted position on the page without blank
or truncated lines. Al l of these things were
achievedbut at what price?A quick calcula‑
tion confirmed that wewere not going to get
it on the last RedStar train out of Padding‑
ton that night to be in Cornwall for the fol‑
lowing morning’s production run. With a
heavy heart, I visualised this massive plant
idly standing by awaiting our labels, with
estimators eagerly calculating our penalty
charges. And all this before a single EXE
had seen the light ofday.

Our printerswere extremely understand‑
ing. They were well aware of ou r limited
experience and despite dealing with the
country’s major publishers for most of the
time, were thankfully prepared to hold our
hands during that initial period. The maga‑
zine was finally distributed a day late, but
with somejudicial rescheduling,wemanaged
to avoid the penalty charges they were enti‑
tled to levy. We had reached our first real
landmark, it now remained to be seen how
our creation would bereceived.

A very few days later, webeganto realise
that notonly is this ahighly volatile industry
we're in,where peoplemoveabout withgreat
rapidity, companies too came and went in
quick succession, even at that time. The
inevitable consequence was that we had an
unbelievable number of returnedmagazines
with the postman’s comment on each one of
either ‘gone away’ or ‘no such address’. It is
not unusual in high volume mailings to have
ahigh ratio of returns. But wedidn’t appreci‑
ate that at the time and it was highly discon‑
certing to see all that hard earned cash
squandered on wasted printing and postage

costs, amounting to
many thousands at a
time when a thousand
was athousand.

Thankfully, it was‑
n't many days later
when our rewards
beganto come through.
Well knownandhighly
regarded industry per‑

sonalities sent us their congratulations and
good wishes and, in the main, told us that
this was just the magazine the industry had
been waiting for. Equally as important, we
were receiving real cash from the dedicated
who judged .EXEMagazine to be worth the
£35 annual subscription, and this was hap‑
pening in numbers sufficient to reassure us
that we hadmade the right decision. It took

EXE
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Thanks toChris Duggan for a l l his wonderfulpictures over the years.

time for the advertisers to arrive at ajudge‑
ment on the success of their responses. They
aren’t known ever to express overwhelming
enthusiasm but when it came to repeated
entries, again, the outcomewas encouraging.
The rest, as they say...

Congratulations (.)EXE on your 10th.

IanAdams was editor of .EXEfrom its
inception until October 1987.He then took
over responsibility for the subscriptions and
was fondly known by his colleagues as
‘DatabaseDad’.Hemaintained the cleanest
mailing list in the West.

Version control
(4 I: .EXEand I get aBMW’, I remember

saying to Nick, my colleague at PCW
magazine where I was working in late

1987. He was one of the few people in whom
T’d confidedabout a ratherstrange telephone
call I 'dreceived the previousweek.

Td been contacted by IanAdams,
who asked if I’d beinterested in edit‑
i n g a magazine and wouldI like to
meet h im for lunch. I agreed, and
enjoyed a rather nice piece of calves
liver in a blue-fronted restaurant in
Soho. The man I met was actually
Mark Adams, Ian’s son and the
founder of EXE.

We chatted about the magazine
and the state of software development.
Apparently, Mark had asked Text 100
(Microsoft'sUK PRagency) if they dealt with
any journalists who were sufficiently
anorak-endowed to edit LXE and my name
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had come up, probably because I was the
only one who'd called and asked for a review
copy of MASM 4. Thankfully they'd clearly
forgotten how I had to call and ask for
another copy the following day, after acci‑
dentally wiping the floppy while copying it
to my hard disk.

A couple of months after the lunch, I said
goodbye to PCW on Friday afternoon and
arrived in Chiswick the followingMondayat
8.15am. I’d allowed 2 hours for the drive,
which had actually taken 45 minutes. Still,
there’s noharmin beingpunctual.

I was given two weeks to plan the second
phaseof .EXE.Phase 1,startedbyMark and
family, was to launchandestablish themag‑
azine. This having been done, it had appar‑
ently been decided that a proper editor was
required,hence the calves liver. In those two
weeks, while the existing staff finished off
the issue they'd been working on, I planned
the next one. And indeed the next dozen or
so. It consisted of deciding what topics

needed to be covered, and then
findingqualifiedpeople to cover
them. Out went Vax and 68000
‐ I decided that we needed to
concentrate on MS-DOS, 80x86
andC.That was, after all,what
75% of our readers were using
as a primary development sys‑
tem. In the early stages, I also
created some places in the mag‑

azine where I could publish my neat
machine code hacks, such asthe Code Page.
(Ah, those were the days, when reviewingan
OS meant disassembling it and looking for
undocumentedcommands and In t21hcalls).
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Myfirst editorial columnwas, asis tradi‑
tional in suchcircumstances, alongthe lines
of ‘it’s your magazine, so tell me what you
want in it’. I never explicitly mentionedthat
three years before I'd been prosecuted for
computer hacking,butone personwas suffi‑
ciently shocked to write andcomplain and to
cancel their subscription.

If ’ 'mremembered for anythingat EXE,
it’s probably for bringing some order to the
proceedings. Editorial planning was non‑
existent in early 1987 ‐ whatever happened
to get sent in by readers or adver‑
tisers got published. If there was‑
n’t enough material to fil l the
pages, Mark would approach his
friends in the industry and words
would arrive by fax, tobetyped up
by whoever happened to befree.

Under the Schifreen regime,
we had plans. Everyone knew
what articles were going to be in
each issue, and the stage of the production
process which each had reached. I’ve never
beenable to work in what’s euphemistically
calledorganisedchaos andI certainlywasn’t
going to let poor planning and last-minute
panics spoil myfirst job asaneditor.
My3 years at .EXE was a wonderful

opportunity to work on a great magazine
with somegreat staff,and tomeet some very
loyal readers. The highlights? Getting to
interviewinfluentialpeoplesuchasPhilippe
Kahn,Gates, PeterNorton.And the famous
.EXE readers’ meeting, when we extended
an open invitation to readers to turn up one
evening and, in return for free beer and
sandwiches, tell mewhat they thought of the
magazine.Wehadaround60, I think, which
cleared out most of M&S’s sarnie rations
that day.

Any regrets? I ' l l never forget the time
when the proofs for the next front cover
lookedawful and I was told I couldn’t spend
£100 to have it re-done.Never one
to miss an opportunity to make a
stand, I wrote out a personal
cheque and the cover was re ‑
drawn. My money was refunded
shortly afterward,andnomorewas
said.

AndI never did get the BMW ‑
something to do with problems
insuringpeople under 25. Still, the
Sierra was fine.

RobertSchifreenjoined .EXEin November
1987asdeputy editor, hebecameeditor in
January 1988and remainedsteadfast at
this post untilJune ’90.Heismorewell‑
knownfor theGreatPrincePhilipPrestel
Hack. Thecomplete text of thejudgement as
handeddown in theHouseof Lordson218¢
April 1988appeared in the June ’88 issue.
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Hacking
ell, I’m sure this is too late, but,
hey, some things never change...
(Things have changed: Dan’s

piece arrived long before the others ‐ Ed
panicking.]
My time at .EXE? It’shard to remember

exactly what happened at EXE. I remem‑
ber... Iwas a sprightly young thing, straight
out of college,where I hadspent three years
sniggering at Stob in the ‘special room’

where the librarians kept the
really hardcore technical maga‑
zines. I remember applying for the
job. I dorecall thinking ‘well, this
should beacinch ‐ knock offa few
compiler reviews, make up a few
stupid puns for the news, and col‑
lect the cheque’. Money for noth‑
ing,andmyCix for free, I thought.
Then it goes black.

Occasionally I wake up in the middle of
the night, now,with a sweaty image of leav‑
ing the three pages of a news section on the
bus, and having to write it practically from
memory in an afternoon. Or visions of a
time, two months into some job or other,
whenI blew up a Unix server, merely by
touching it in an unusualway (‘Is that burn‑
ing I smell?’, somebody who looks
like Robert Schifreen asks in my
dream, ‘Shut up’, I repeatedly
explain).Or else I listento ashad‑
owy Will Watts tell a prominent
businessman that I amgivinghis
product a bad review because it
really is rubbish, as I, untouched
andunbiased,continue to work on
the article from under my desk. I
have odd recollections of jemmying up on
APIs whose version numbers would change
as I stared at the spec notes. And I have a
blurredimageofthe BarleyMowpub.A very

blurred image, taken from a very
unusualangle.

But most of al l , I have this
recurring image of a small team
working together under huge
stress,journalists whoknewwhat
they were doing spending their
spare time helping a junior
reporter who didn’t, and a maga‑
zine that demandeda ridiculous

amount of intelligence from i ts writers,
because of the frankly preposterous intelli‑
gence of i ts readers. I don’t remembermuch
‐ but I do remember that.

After escapingfrom the .EXEhigh security
prisonfor a crime hedidn’t commit, Dan
O’Brien <danny@cityscape.co.uk> went on
to write andperforma one-man show,
Caught In The Netat the West End. Techni‑
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cally he’s nowa writer and
broadcaster ‐ just likeNed
Sherrin. Hestill knows the
DPMIAPI, andedits the
militantgeekzine NeedTo Know.

Memory mapped I/O
ast your mind back,gentle reader, to
the early weeks of 1991. Thatch had
beentoppled from the throne forbuta

fewmonths,Saddam’s forceswere encamped.
in Kuwait, andBorlandGermany was plan‑
ning an OO Software Festival the like of
which the world had never seen. In among
the usual daily press releases, I got a
brochure describing the occasion: a two day
celebration of object orientation was to be
held in Munich (sa i d the brochure) with
numerous speakers including Pascal/Mod‑
ula-2 inventor NiklausWirth, Xerox PARC
genius Alan Kay, C++ guru Bjarne Strous‑
trup, Joseph Weizenbaum (inventor of the
Eliza program that fooled people into believ‑
i ng in AI with depressing ease) and leg‑
endary MITAI expert MarvinMinksy.God,
the brochureseemed to imply,hadoffered to
put in appearance, but had been turned
downonthegrounds thatHehadinsufficient

coding experience. Borland Presi‑
dent and CEO Philippe Kahn was
going to beon handasMC.

It looked good. In fact, it looked
excellent. I pu t in some in-depth
toadying. Borland’s PR man
‘Andrew Smith’ (as I shall call h im)
andBorlandUK'sMattPriceproved
pliable; and thus it was a week or
two laterat 8.15amI was amongthe

half dozen assorted British technical hacks
shuffling into a large theatre in Munich’s
main arts and leisurecentre.Wemanagedto
squeeze into some decent seats at the front
just as Philippe Kahn introduced the first
speaker: Niklaus Wirth, who was going to
talk about hisOberonoperatingsystem.

The first snagwas foreseeable.Almost as
soon asProf. Wstarted speakingwenoticed
somethingwas wrong. Smith‐ thehardened
old PRexpert ‐ was first to articulate i t .
‘He’s speaking German’ he exclaimed. We
held ahurriedwhispered conference. It was
established that our party hadanaggregate
German vocabulary of nine words, this
includingtwo (‘Schmels goot!’) gleaned from
a racist British TV commercial for decaf‑
feinated coffee.

‘Why don’t wejust sneak out?’ suggested
the ever practicalEditorofPCW.

‘We can’t do that!’ I hissed piously. ‘We
can’t walk out on the man who devised the
Pascal programming language! Besides,
everybody will look at us.’ But I was wrong.
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Surely it can now be safely stated that
Oberon the operating system, at least in its
initial version, was not the hottest of Prof.
Wirth’s ideas.A black-and-white GUI with‑
out overlapping windows that r an only on
hugely expensive workstations might have
impressed a few years earlier, but this was
well into the Windows 3.x period... At any
rate,after about tenminutes, the Professor’s
audience began to desert him.
And how they went! You know how one

sneaks out of the cinema or theatre or lec‑
tu re in the UK: all tip-toe and whispered
apology and crouching down to avoid block‑
i ng the view. Not so in Munich. The first
blokeout merely banged the door ashequit,
the nextgroup startedchattingtoeachother
asthey walked down the aisle, and soon the
whole theatre was full of talking and bang‑
ingandstamping, sothatWirth hadto shout
into the microphone. This seemed to go on.
for an incredibly long time, as if those mak‑
i ngnoisy exits were sneaking in again at the
back for another go.

It seemed like no way to treat a genius,
but after 20 minutes, we joined the throng,
defeated not so much by the German lan‑
guage as proxy embarrassment
for the speaker.

The next lecture was to be
from Alan Kay, sage of Xerox
PARC.Once again PhilippeKahn
took the stand. Mysteriously,
instead of gett ing on with the
introduction, Kahn started waf‑
fling on about a forthcoming
release of Quattro Pro. Five min‑
utes passed, and then ten, and then twenty.
Philippe burbled on about some interesting
new@functions that hadbeen implemented,
and how you could now edit 3D charts. The
audience became increasingly restive.
Finally, a young man stood up and inter‑
ruptedKahn’scant:

‘Excuse me, but I am cominghere to see
Mr AlanKay.Ven will hebetalking”

Kahn then admitted that Kay, afraid
that agents of SaddamHussein would blow
up his plane mid-Atlantic, had stayed at
home in the US. We'd been waiting for
Godot. This went down a storm with the
audience,who promptly swept out enmasse.
Weallowedourselves to besweptwith them,
one of my journo colleagues improvising a
rather good Alan Kay song, based on the
‘Brave, brave, brave, brave Sir Robin’ ditty
fromMontyPythonand the Holy Grail.

And soonall day. Everyone lecturewent
wrong or was strange or embarrassing.
Marvin Minsky came on like NormanWis‑
domonbadday ‐ artificial intelligence asa
second bill variety act. First he dropped his
notes on the floor and had to pick them up,
then he pretended to trip over the micro‑
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phone lead, then he dropped his notes and
tripped over the microphoneand spilled his
water. My recollections of Weizenbaum’s
lecture are sobizarre that I don’t trust my
memory: if you want to find out what I think
happened you will have to buy mea pint.
One exception: Stroustrup’s talk was appar‑
ently straightforward ‐ his stan‑
dard introduction to C++ ‐ but I
couldn’t get in because it was too
full , so I only have this second
hand.

The attendees. Although some
of them looked normal enough, a
fair proportion‐ say athird ‐ were
got up like Sex Pistol fans: mohi‑
can hair cuts, studded leather
gear, fearsome tattoos portrayingpolitically
incorrect subjects, lots of flesh piercings, per‑
manent scowls. It was as though the Chaos
Computer Club, the Data ProcessingDivi‑
sion of the Anarchists and the Computing
Science Department of Baader Meihof had
all decided to take a day off to attend Bor‑
land’s show.

‘Gosh, I wouldn’t like to be stuck behind
him in the metal detector queue at passport

control’, said Smith, indicating a
particularly fierce-looking individ‑
ual with metal through his ears,
chin, left eyebrow and tongue. ‘T
bet he’s got rings in parts that we
can’t see.”

‘You ask him.’
And soto the evening press con‑

ference. It was held in a much
smaller theatre in the same com‑

plex,and it waspacked.Word hadgot round
the less ruly attendees of the show that free
boozewas available to anyonewith the wit to
scribble ‘Press’ on his name badge. Conse‑
quently the crush was unbearable.

Eventually all the conference speakers
had sat down in a line behind a
table on the stage. They only had
one microphone, which they had
to pass between them. ‘Wow, I
didn’t know there were somany
journalists interested into C++ in
Germany!’ exclaimed Philippe
Kahn,onthe beamasever. ‘Can I
have the first question, please?”

They may not have been jour‑
nalists, but they had seen plenty of press
conferences on telly, and they knew what to
do. A spiky haired youth with a playful
swastika tattooed on his left cheek called
out: ‘What is the panel’s opinion of the Gulf
War? CanAmerica’s cultural imperialismbe
tolerated in the 1990s?”

‘Errm, I don’t think...’ began Kahn, at
which point Minsky grabbed the mike. ‘An
excellent question. I’djust like to say...’

At this point, accounts differ. Both
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Andrew Smith andI recall
Minksy going into a long E
rambling speech, but J
remember him ending up
by saying ‘Sport is worse than wa r. We
must at all costs ban football, no t war.’
Andrew claims he concluded by harking

back t o WWII i n a m a n n e r less
tactful than Jon Cleese in Fawlty
Towers. Maybe hedidboth; in any
event we are unanimous as to the
effect: the atmosphere changed
from reasonably amiable boozi‑
ness to near-riot fury.

Apparently oblivious to the
buzzing and growling, Minsky
passed the microphone to Strous‑

trup. ‘What do you think Dr Stroustrup?’
Bjarne eyed the angry crowd with the
thoughtfulness of one who has a wife, child
andyoungcompiler to support. He chose the
direct approach. ‘ I ’m sorry, but I do not
understand what this question has to do
with object-oriented programming.’ There
wasa tense pause, then laughter.The storm
hadpassed.

This set the pattern for the rest of the
press conference, which lasted over an hour.
When the microphone passed to Minsky he
worked the crowd: accepting ludicrousques‑
tions and delivering outrageous answers;
when it passedelsewhere, panellists tried to
calm things down. This game was less fun
than it sounds: after a few minutes Wirth
decided he hadhadenough and walked out.
Others began to show the strain too: ‘Why do
you think Alan Kay didn’t come?’ ‘Because
he is a coward’, snapped Stroustrup.

Final ly Kahn grabbed the mike, and
announced that he was playing his flute
with the Borland band at a nearby bar in a
few minutes, and everyonewaswelcome to
come along. Sensing the possibility of more

free beer, the crowd evaporated,
leaving behind a small huddle of
dazed Brits.

Thus ended my first press trip,
over five years ago. If you are won‑
dering why you didn’t read this at
the time ‐ well, it didn’t really fit an
ordinary issue of EXE Magazine.
Sorry I’mlate.

Y E A

Will Watts worked as a programmer for
various companies before being recruitedby
.EXEMagazine.Hejoined as a StaffWriter
in 1988, becameEditor in 1990and
resigned in a huffin 1993.However, he was
persuaded to return to the now dotless EXE
par t time for six months in 1995, and was
pleasedto makefriends again. He supports
Newcastle BrownAle andPatrick
Troughton’s interpretationof the role of
DoctorWho.
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THE YEAR 2000 FOR
C/C++ AND COBOL

All programmers can write programs
but it takes a special type to analyse,
change and reuse code. The constant
work overload has pushed analysis
and maintenance into the
background. The Year 2000 has
changed all this.

Legacy Systems Workbench(LSW)
minimises the detailed knowledge
required for code analysis. LSW
scans the C/C++ and COBOL code
in minutes into a hierarchical
Hypertext facility. From the Hypertext
database via multiple documentation
paths, a structure of ‘Concept
Segregation’ with ‘Interconnecting
Threads’ is created.
LSW's metrics are implemented at
Program level AND System level. LSW
automatically captures and
documents all aspects of the
application in its scanning operation.
Fan-In/Fan-Out model provide clear
views of program flow even if it is
unstructured. The function vs data
battle is over. Other tools do not
encompass all aspects of process,
data, internal and external interfaces
and the user interface.
The LSW Y2K (Year 2000) module
has been specifically written to
interface with the Hypertext database
and provide the users with addresses
of code to be changed. The results
can be implemented and tested within
LSW itself.

TM1 OLAP FOR
MULTI DIMENSIONAL

DATABASES

Dr Codd, who created the rules for
Relational Databases (RDBMS),
claims that RDBMS in themselves are
not enough. If you have been using
RDBMS to provide analysis solutions
for senior management you will know
the shortcomings Dr Codd is referring
to. TM1 has been providing OLAP
software some ten years BEFORE Dr
Codd defined the OLAP rules!
TM1 is a clean OLAP canvas with all
the colours available. There are no
limits. One or multiple cubes per
application can be utilised. The ability
to add cubes to a database over time
as the application evolves with as few
or as many dimensions as required is
built in. The system auto-tunes and
there is little or no scripting. Simple
consolidations are separated from
complicated roll-ups, complex
calculation rules and functions.
Inter-cube rules area feature.

Applications are fully scaleable with
most development performed on a
single PC and converted to multi-user
in a few minutes. All major platforms
and communication environments are
supported. Full systems can be
transferred to PCfor analysis on the
move.
Like RDBMS there is an automatic
Audit trail with recovery and standard
Client/Server security to the cell level
by user, group and server. Data can
be accessed via the full function API
and your in-house development tool
such as Visual Basic, Delphi,
Powerbuilder etc. £995 includes
Excel/Lotus interface and one day's
introduction training.

DELIVER QUALITY
NOT DEFECTS!

AEGIS organises all the information to
do with product defects and
enhancement requests, throughout
the life cycle of your product. It is a
painless approach to eliminating
defects, organising testing and
managing new releases.

Categorise, prioritise and delegate
problems for investigation and
resolution. The history you generate
becomes a knowledge base everyone
can draw on. Reminders keep you
posted about pending deadlines, cut‑
off dates for new releases, team
meetings etc.

AEGIS is built both for single users
and teams, on one system or sharing
databases over a LAN. Multi-user
locking and refresh ensure database
integrity. Full support for allocation,
delegation, prioritisation and
communication between team
members is provided.
Point and click drill down for details
and export for further application. To
see more details, just keep clicking.
Any field more complicated than a
simple value hasa list box behind it
that you can select from. Filter, view
and sort fields with text or graphical
reporting facilities.
And much more... AEGIS provides a
host of powerful features- little things
like phone lists and reminders, and
big things like graphs, full import and
export facility and a word processor
with full mail merge capability.

AEGIS puts you back in control, and
helps ensure the defects are out and
the quality is in.

Aesis
Readmar Systems Ltd

239 Kilburn Park Road, London NW6 5LG
Telephone: 0171 625 5255 Fax: 0171 624 9404 Compuserve: 100336,3347



Naming convention
s the longest serving
member of EXE, I’m
often embarrassed to

tell people that I have actually
been working on the same
magazine now for ten years. In

E X E 1 0 t h ANN I VERSARY
masthead I was a ‘design agency’
called KateyMatey for some years.

Was it really only ten years ago
that we were still using text galleys,
scalpels and spray mount? I cringe
n ow whenI look at the early back
issues, with their wobbly, hand‑
drawn lines and crooked text. We

try standard ‐ it changed
my life! We save somuch
money on pre-press prepa‑
ration, compared to the old

Y E A
EXE

days ofconventional cuttingandpastingand
getting pictures scanned at the repro house.

Now I have a wonderful scanner
nicebudget tocommission illustration:

and a
swith.

that time, however, I haveseen
dramatic changes to magazine
production ‐ not least because
of the rise and rise of DTP. I
might as well have been in
three different jobs, consider‑

we re quite innovative in
the early stages in that we
actually presented the
typesetters with a disk con‑
taining the text, asopposed
to hard copy which they’d

My priority when organising pics
has always been to avoid having
any photosor illustrations ofcom‑
puters ‐ you, our poor r e a d e r s , sit
in front of them most of the day; I
don’t think you want to see many

ing the changes that have
occurred. I have hadthe (some ‑

t ime s ! ) pleasure of working
with over 40 colleagues.

I started at .EXEjust help‑
ingout, but after amonth I was
lumped into the deep and had
to put a magazine together by
myself to save money. The
whole Adams family ended up
working together on the EXE
project ‐ even the dog did the
deliveries.Wetried to keep this
fact quiet, fearing that wewouldn’t betaken
seriously, but as is the case in family busi‑
nesses, we all worked ten times harder than
if we'd been unrelated. Nevertheless, on the

have to type up . Larger
publishing houses hadn’t
even got this far, back in
1987 ‐ the only computer
technology they used was WP, if at
all! Then a copy of Xerox’s Ventura
Publisher landed on my desk, we
wen t PostScript, and Corel Draw
v2.0 meant t h a tI didn’t have to draw
around pennies for diagrams any‑
more. Ventura meant I could dis‑
pense with the blades and glue, but
was very limited, though, especially

in its handling of colour. It was only when
.EXEmoved to Soho and lost i ts much loved
Dot that I changed to Quark XPress, which
is the most popular DTPpackage and indus‑

Kate, made
longand thin
by the magic of
DTP, steering
the EXEboat
on its rough
ride through
the years!

text. I hope it works.
And we are currently preparing a

redesign of the magazine, looking to
it at the beginningof 1997.Don’tworry folks
‐ there won't betoo many dramatic ch:
Don’t tell anyone else, butwe've actual
cussed reviving that dearly departed Dot ‑
just wait to see what happens.....

more. With a few groovy i ustra‑
tions I have tried to provide you
relief from what is, let’s
highly technical and comp’

‘ace i t ,
icated

aunch

anges.
ly dis‑

KateAdams, OldFogey Production Veteran
Person [farfrom the truth - Ed],joined the
magazine at about the third issueandhas
been there ever since.

s§& ce)La SOFFRONT TRACK,
~O _ .= TheStandard for DefectTracking

x Withmorethan 12,000 licensessold to satisfiedcustomers,TRACK isthe
¢ industrystandarddatabase for tracking bugs,feature requests,codechanges,

projects,andall other types of informationyouwish to track. It is the most Usersand the PressAgree
customizable, robust,andeasy-to-use tracking systemavailable.Withthe free _
evaluation copy, you can test runTRACK,beforeyou buy. Inaddition to “The ability to get users up and
dBaselV, ability to useSQLdatabases such asMSSQL Server, andOracle running with TRACK in a very
makesTRACK as thenumberonechoice for all companies largeor small. su arity of time is

i nva l uab i e .
Hl TRACK: Bugs«Features+Projects* Calls *More i G . e r y a t Biincioal Sotware

SOFFRONT® Ml CUSTOMIZE:Reports +Queries «Forms«Fields Engineer NECTechnologies, Inc.
Ml NOTIFY:M S M a i l«co:Mail *LotusNotes* More

0 ” u ‘ S : “TRACK’s database and formsA INTEGRATE:PVCS*SourceSafe *Source Integrity 9 a6 so easy to modify . . . ”
: Hl USE:dBase* SQLServersOracle More ‐ Windows Tech Journal, Jan. 1995

Il ANALYZE: Trends *ChangeHistory*Process
1 ts *Mor “We're able to look at exactly

Y Le what happened{ona project)...”
b, ¥ ‐ K . Thompson, Quality AssuranceTe] + a -‐ Analyst Pepsi International

SOFFRONT Software,Inc. Ph 408-263-2703 ‘'Tbakwins handsara
ae . A n i < 9 6 3 - over the competition in the2385S. a Drive, Milpitas,CA 95035 * Fax408-263-7452 flexibility, power and ease-of‑

Internet: info@soffront.com_ http://www.soffront.com useareas."
O OD ‐ Data Management Review,Jan. 1996
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Internet explosion is forcini nge to occur
whether we like it or not. Organisations that
will reap the rewards of this revolution will
be those that embrace the technology now.
Centura is one such company that is doing

this today. With its range of Internet enabled
tools Centura takes you onto the fast lane of
building professional business applications,
wi thout leaving behind i t s exist ing
SQLWindows users. Never has scalability been
more significant than today and with Centura
you have the power to embrace the Internet
without compromising on your existing IT
investment or security.

Our Team Developer product with the Java
runtime engine for instance, gives you power
and grace - power to develop and deploy the
next generation client/server applications
and a simplicity in operation that can only be
described as graceful. Working in an open
environment Team Developer lets you scale up
across multi-tier architectures and reach out
to the World Wide Web.
Catch the Wave. Call us today on 0800 834399

The only way to be
certain of the future is to create i t .

CENTURA
Centura Software Limi ted, Lunar House, Globe Park,

Marlow, Bucks SL7 1LW. Tel: 0800 834399
http://www.centurasoft.com

COPY PROTECTION
REGISTRATION& |

EverLock| software CopyProtection
SOFTWARE-ONLY COPY PROTECTION System: Can be applied to virtually
any program without code-change; transparent to application program; positive
secur i ty against unauthorised use or theft; Date, ExecutionCount, Network con‑
current Limits & program Access/User-Data Flags - remotely reset by
telephone; Dynamic File Compression; supports all DOS based programs
including WINDOWS, WIN’'95, 4GL & DOS Extender programs; Remote product
support; Product serialisation and User Registration information; easy to use &
support in-the-field; up-grade support of products; Site Licence and options for
media restr ict ion; uses standard diskette media, supports all Hard/Floppy disk
formats; CD-ROM protection; all networks supported; mass-duplication;
established in 1986 & used worldwide in over 100 countries.

Safe-D SecureDistribution
REGISTRATION & DISTRIBUTION CONTROL: Validated Registration of
‘standard master’ product by end-user; enable demo or full working product
upon payment; enable date, execut ion-count, network control and site-licensing;
product ‘mastered’ onto any type of media - CD-ROM, BBS, Internet, Floppy
Disket te, etc. ; prevents r e ve r se - eng i nee r i n g o f program code; remotely reset
by telephone v i a dealer/distributor or author; product Serialisation.
Unique SECURE remote distribution!

Ever.‘Key HardwareCopyProtection
TOTAL Hardware Compatibility; Single-Wire-Zero-Load, no PC power
requirement; patented design not available in ANY other Key product;
transparent to program and End User; Date & Execution
Limits - remotely reset by telephone; no program
source code changes are necessary; Product
Serialisation and ‘secure string’, up to aan
1024 bytes + 16bytes modifiable from SS
the program!; protects virually 5
any program; easy-to-use
programming software with 3 &G y
User Levels; Dynamic
encryp t ion & File Compression;
Developer defined Expire and
Unauthorised Messages; support for
most networks; optional .OBJ code
(encrypted!) for customisation & linking with source
code changes; true compatibility with ANY PC or ‘clone’

= The Professional Choice

= Comprehensive Software & Hardware Solutions

= Securing YOUR Sales Revenues

= More Flexibility for Ease of Application

= Call NOW to Increase YOUR SALES

FREE! Tel: +44 (0)1 905 757700
l E Disk DUPLICATION Services

ce GLYN WILLIAMS & ASSOCIATES

La d ywo o d H o u s e , L a d ywo o d ,
D r o i t w i c h Spa, Wo r c e s t e r s h i r e .
WR9 OAJ UNITED KINGDOM
Tel: 01 905 75 7700 Fax: 01 905 75 7800
BBS: 01 905 75 7900
Internet: gwa@gwassoc.demon.co.uk
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oiningEXE has beena different expe‑
5 from all the other magazines

I’ve worked on or the companies for
whichI developed software. It has been like
being adopted by a community. I’ve wit‑
nessed the s t rong feelings of staffers, ex ‑
staffers, contr ibutors, readers and of some
advertisers alike for the magazine. It is one
ofth is unique projects that once you’ve been
associated with it is hard to forget.

In a little more thant w o years, I’ve seen
the r e t u r n of Will Watts ( n o t without some
unwarranted apprehension at the s t a r t )

and had the sadness to attend his second
leaving do. Will there be a third comeback?
Mark English, in the production depart‑
ment , came back to the magazine after hav‑
ing returned home for a few years
to fine-tune his Liverpool accent.
And of course Verity Stob is for
the second time in her career a
regular contributor. Many read‑
ers who had left us immediately
after the dropping of the dot are
subscriber again. Kate Adams,
Katey Matey or Katerina Adams
under her different monikers in
the masthead has been with EXE for the
amazingly long period of t e n years. More

recently EXEhas attracted Neil Hewitt and
Mike Ingram who have since revealed that
their talents include the mastering of al l
Quake’s weapons (though I won’t say who
is winning).

What makes EXE so special
and so different is of course the
quality ofi t s contributors, most of
whom are professional develop‑
ers. A few are professional jour‑
nalists w h o have a software
background (be l i eve me, many
different roads can bring you to
journalism). The c u r r e n t ( a n

f u t u r e ) EXE recipe i s based o n
ients: the subject of articles is

always decided with the author, n e v e r
imposed, that way articles can draw on the
wealth of experience ofour contributors and

be both technical and practical.
The other ingredient is to make
even the most technical article as
easy to read as possible without
sacrificing any of the content.

Among o u r regular columnists
‐ Peter Collinson, Francis Glass‑
borow, Dave Jewell and Jules
May - Jules is the contributor
who has generated the largest

amount ofletters received. Some months are
more prolific than others but it is rare to

two ingre

have a month pass n o t
receiving a comment about
Mayhem. Some other ( r e g u ‑

l a r ) contributors are proba‑
bly less visible even though their colourful

work liven up the whole maga‑
zine: all the illustrators working
for EXE.

EXEand its little brother EXE
OnLine will remain the forum for
the software developers commu‑
nity in the UK. Do not hesitate to
send y o u r c o m m e n t s i n o r come

EXE
Y E A R S

and see us at the events we attend
( t h e n e x t one being SoftDev/Web‑

Deb a t the end o ft h e m o n t h ) .
A great many thanks to all who have con‑

tributed to EXE in this past decade, to read‑
ers and to advertisers. As for the future, refer
toVerity onpage 80...

As Willpointed out in the October ’95 issue:
‘David is French’. Four years ago, on a rainy
day, David crossed the Channel on his
motorbike toj o i n his loved one. After having
worked both in the industry (writ ing mainly
telecomms software) and participated in
many m a g a z i n e s i n France and i n the U K

both freelance and asa staffer, hejoined
EXEtwo and half years ago. He can often be
spotted at hacker’s conventions.

I s  y o u r  b r

If you've designed or created a software
product that you feel the market is crying
out for but need help to make it a reality |
may be able to help.

H a v e y o u g o t a p o t e n t i a l
s o f t w a r e m a s t e r p i e c e t h a t

c o u l d b e t h e n e x t k i l l e r
a p p l i c a t i o n o r t o o l ?

a n t  i d e a  s t u c k
o n t h e d r a w i n g b o a r d ?
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INFOMODELER

Evaluate InfoModeler FREE = Picsse sondmo acopy ofttohtoceer or80 d a y s

InfoModeler™ is a revolutionary development tool S E E e e e
which helps you build applications with all leading 7 Se e e e

databases, including Microsoft® SQL Server™, Companys) 5 eS O°" ge ae
Visual Basic™and Access™, Borland® and Oracle®. POMOCO oe ee
We know that InfoModeler willimpress y o u , S oWe it F r e r e

are offering you aFREE 30 day evaluation - all you {dechone, ee Fac. oe ee
have to do is post or fax this coupon to ICS, i=
Meanwhile, here are three practical ways in which
InfoModeler helps make your life easier:

Return to: ICS Solutions Limited, FREEPOST BZ 152
Kingsclere Road, BASINGSTOKE, Hampshire. RG21 2BR
or Fax to ICSSolutions at 01256 842363.

Get IT Right First Time
The lion’s share of the maintenance costs of most IT systems are the result of
correcting mistakes made at the design stage. With InfoModeler you can
create ER diagrams easily and automatically convert them to plain English,
which means business experts can help validate database design. Getting
database design right first time means you reduce your support costs.

Rapid Development, Low Cost
InfoModeler carries out time consuming, routine development tasks
automatically. You save time and money by automatically creating fully
normalised database tables from business facts and by automatically generating
database definition scripts. Starting at only £299, with the Microsoft Enterprise
Edition at £799 plus £399 per additional seat*, InfoModeler is excellent value for
money, paying you back over and over in saved time and effort.

Automatic ReverseEngineering
Whether you are maintaining, upsizing, migrating or documenting exisiting
applications, InfoModeler helps you by automatically reverse engineering
your existing database to produce a conceptual or logical model. From that
model you can re-engineer and document your applications with confidence,
making your maintenance more effective and less costly.

UK d is t r ibu to r ; ===

Tempus Business Centre, Kingsclere Road
Basingstoke, Hampshire. RG21 6XG

Tel: 01256 469460. Fax: 01256 842362
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Resource Manager VBX/OCX
Schedule VBX/OCX

Apex (Upgrades a v a i l a t

TrueGridPro VBX_
True dBgrid OCX
VBA Companion

Crescent (Upgrades a
ClassAction
DBpak
Enquiry OCX
Internet ToolPak
NetPak Pro VBX/OCX
PDQComm VBX/OCX
PowerPak Pro VBX/OCX
QuickPak Pro VBX/OCX
RadBench
Scope/VB
VB4 Plus Pack
VB Appframework

Desaware (Upgrades ava

SpyWorks 4 Pro ( O C X & VBX)Secoocx
‘sion Stamper VBX/OCX

raspouit
ButtonMaker O C X
Professional Toolbox
Spread VBX/OCX
Tab Pro VBX/OCX!

InterSolv
DataDirect Dev Toolkit 2
DataDirect Muitilink/2
Databiree, ODBC Pack

MediaXtchiteets AStapes i t e
TmiligeKnife Pro VBX/OGX
MediaKinife YBX/OCX
Twain Wizatd OCX
VideoplagOCX

Microhelp
Code Complete:
Comms Library VBX/OCX
Compression Plus 16/32 bit
Fax Plus
O L E Tools for VB4 and VC++
VBTools 5 for VB3

Microsoft
VB 4 Pro Upgrade Ver/comp
VB4 Ent Version upgrade
VB 4 Professional
VB 4 Enterprise CD
VB 4 Mastering Training CD

PowerBASICAAB Compiler!!!

ieneoeaD
Sheridan

3D Widgets
Calendar Widgets
ClassAssist
Data Widgets
Designer Widgets
Sp_Assist
VBAssist

VideoSoft (Upgrades availgh¥@)
VSFlex VBX/OCX
VSVBX/VSOCX,

wVSView VBX/OCX
Visual Components {OP e v a d e s l a b l e )

C o d g b a n k for, VB4
F i s t Intipression)VBX/OGX
FormulaOnéVBX/OCK
Geopoint 32bit Activex CTS
‘TmageStream
SystemTools

WebViewer
Miscellaneous

3D Graphics Tools
ABL Process Control for VB
CodeBase 6 for VB
Crystal Reports Pro NEW Version 5
ErgoPack for VB, VC++ and Delphi
Erwin Desktop for VB
Fractal FX VBX+OCX
FXPic VBX + OCX
FXTools/VB Pro VBX + OCX
Graphics Server SDK VBX,OCX
Helping Hand (Help for VB)
HighEdit SDK
Intelligent Paper
LeadTools 6 O C X 16bit or 32 bit
List & Label forVB
Open Mail S y s t e m ( V B X )
Planet FX ActiveX control
SuccessWare Database Engine 2.0
TX Text Control. VBX/OCX
TX Text Control combo
VB-Cert
VBCompress 4.0
VB Language Manager 3.0
VBirv Btrieve from Classic Software
Vector FX O C X
Vision StoryBoard
Visual Expert

NOVEMBER NEWS
‘ise Installation System v 5.0. To the uninitiated, The Wise Installation System is the most cost‑

effective installer on the market. It’s simple, it’s powerful, it’s royalty free. Features include online
registration support, compiler variables and event handling. Create multi-language wizard installs
With the installation expert. Easily make your installations fully customizable. For the lucky ones
who already use Wise, you cant upgrade to v e r s i o n 5 for just £39. When you upgrade between now
and 31/12/96, you may buy additional copies of Wise for £129, s a v i n g £20 each and also
SmartPATCH, the Wise add-on, for £75, saving a stonking £54 off the normal price of £129.

Crystal Reports 5.0. The eagerly awaited new majo r v e r s i o n of the market-leading report w r i t e r ;
comes with dozens of new and improved features. These include a new free-form drawing-style
Report Designer, improved Report Engine and full Web-publishing capabilities (supported by
Microsoft, Netscape and Oracle). New Power Features include a Query Tool for m a x i m u m SQL
server based processing, a new ActiveX control with over 15 new properties, a new report engine
DLL that comes with over 25 new functions, 12 pre-built reports for Microsoft Back Office and
much more. Crystal Reports 5.0 Professional costs £289, or you can upgrade from previous
versions or as a MS-Visual Basic user for just £119.
Brand New Borland IntraBuilder is a one-stop shop for creating database applications for the
Web. IntraBuilder is unique among Intranet development tools in that it allows you to add t o , query,
update and report from live data from anywhere. Supports local, ODBC and relational server
formats and enables you to deliver information to users on PC, Macintosh and UNIX systems.
Includes a web server, Navigator Gold and JavaScript support. We'll hold the same intro pr i ces as
Borland for aslong aswe can. Standard - £69. Professional - £299. Client/Server - $1279.

ABC for Delphi Pro VCL £135
Apiary Dev's for Netware £189
Apiary NetBIOS Custom Control £99
Apiary OCX Expert £189
Apollo 2 Standard/Prof. £129/199
Async Professional 2.0 (upgrade) £135(£49)
CDK 16/32 £189/209
Component Create. £135
Conversion Assistant Std/DB £65/119
Delphi 2.0 Desktop £249
Delphi 2.0 Developer £399
Delphig2,Client#Server £1259
D e l p h i2.0DT Upg. ( 1 . 0 D T > 2 . 0 D T ) £125
Delphi2,0 CSUpg. ( 1 . 0 C DCS) £649

‘ J Upg. ( 1 . 0 D T > 2 . 0CS) £1089
ipg. (1.0 DT>2.0 D V ) £189

Delphi 2.0 DV. Competitive Upgrade £249
Direct Access E

it Socket Tools
t Internet Toolkit

Distinct TCP/IP SDK 46@P32 bi t
Distinct Internet To o l j i t ¥ B u a l
Distinct TCP/IP Rufitinte (Extension)
Distinct TCP/IP, RTVExt.¢ W i n s o c k )
HelpSite HTM i , Conyertep for D2H
Mabry InterpéPadi t ine. source)

MS Visutah Jt
Sax Webster Control

Cafe

Borland C++ v 5.0
Borland C++ Development Suite 5

sion f r o m Gimpel
CodeBase 6.0
CodeSQL 6.0 5 user
CodeSQL 6.0 Unlimited
Greenleaf Comm++
Greenleaf Database Library
High Edit SDK
Leadtools 6 Win Biv 16b i g 2 bit £605/765
Leadtools 6 Win(Pro 16 & 32Bit
MS VC++ 4.0 Pro Siibséription
MS V C p p 4 . 0 Standard
MS VG@#+ 4.0 Enterprise
PCLint ftom,Gimpel
Object Master

S t i ng ray Objective Gr id (16/32 b i t )
Stingray Objective Toolkit (16/32 b i t ) £379]
VBtrv for C++ £275
Watcom C/C++ ( C D no paper d o c s ) _ £199}

Foxfire Developer's
FoxFix for DOS and WIN
ReFox Decompiler
SilverFox Comms ( W i n f DOS)
StepUp Foundation/Olasses
Visual FoxPro 3 St&/Pro
Visual FoxPro $ P r 6
Visual FoxPFas Upgrade
Xilights Editor Enhancement
xCase for FoxPro & V.FoxPro

Dr Bob's Experts NEW v2 £49
Dynazip 16 bit/32 bit/combo £189/229/289
ImageLib 16 & 32 bit £155

£225
Report VCL £69
Security Component £69
MAPI Component £69

InfoPower 2.0 VCL/+Soure £150/199
* LightLib Images V@L Std/Pro £219/379

htLib Business V@bSt@/Pro £189/3
htL ib M e d iVEL Std/Pro £189/259
ntL ib Maigie Menus VCL £75

M K Quety Builder ( i n c l . s o u r c e ) £ 1 4 9 ( 2 9 9 )
Orpheus 2 0 ) £135
Shoreline DialogPROS £185
Shoreline VisualPROS £115
Titan for Btrieve /+source £225/375
TOLEAutomation Client £39

Borland (Upgrades a v a i l a b l e )
InterBase 4.0 Workgroup Server £790
I n t e r B a s e4.0 Addi e l i c e n c e £119
InterBase 4.0 Additional twenty licences £1695

£449
77 £369

£229
stems (Upgrades available
atabase Server

CA VOICA Clipper Interface Client £75
ODBC Interface Client £195

£215
ry day Juation Pack £70

2 User Server Development Ki £215
5 User Server Deployment K i t £695
10User Server Deplogment Kit £1145
100 User Server Deployment K i t £3445

Microsoft (Uperaétes Wal la ig ic)
Access 7 ( o r 29 £265
Access Developer's To o { k i t 2/7 £265/319
SQL S@rvex NT 6.5aNCL5 usestlic £1035

£1420
SQL ServerNT62"Single Client £120
SQL Server ND6.x.Twenty Cent £1950

6.xWorkstation £385
o w e r s o f t / S y b a s e / Watcom

-Designor AppModeler £695
S.p o eAppModeler Desktop £195

gle User Svr £190
£395
£650

esol Anywhere 16User £1115
. Anywhere 32 User £1975

£3300

Personal Oracle 7 £345
WorkGroup Server (5 u s e r s ) £1250
Developer or Designor 2000 .
Programmer 2000
Power Objects Standard

Notes Object Prog. Interface
Notes Netware S e r y e t
Notes Starter Pack
Notes VIP Desfguer
Notes Client #@oolkit spec

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

Ph: +44 181956 8000, Fax: +44 181956 8010
BBS: +44 181956 8011, Email: o r d e r s@qb:
Web: http://www.qbss.com, L/server : info@qbss.co.uk

o0.uk

‘Advanced Developers Toolkit
Component Pack
Desktop 4
Enterprise
FUNCky for PowerBuilder,
PowerFrame,Agp) Fre h i b r a r y
PowerFrami@NavigatorObject
PowerFrame Opjéct na l yse r
PowerFrame Tab&older
Powersoft Portfolio

Blinker Linker
CA Clippée S&Upgrade
Clip-4-Win,
dGE’Graphies
FUNGky 2.5
NetLib'Network Library
Nov Library,
Scripton PostSeript Library

ver@lipSPES Comms
Sumter “93,Code Optimiser
Telepathy Clipper Comms
T-BASE Graphics DOS or Win

Barcode Library for Windows
Barcode Library for DOS
BoundsChecker
BugTrak/Aegi
Caller Display CLU/CTI VBX
C B I Quick 16 bit/32 bit
Cryptor Data Encryption
dBest Barcodes for Windows
DemoQuick
DemoQuick Sim. Plus 16/32 bit
DemoSHIELD 16/32 bit
Doc-To-Help 16 or 32 bit
ED for Windows v 3.5
ForeHelp v 2
Graphics Server Developers Kit
HelpSite Help to H T M L
InfoModeller DeskTop/Server
Installshield3 16bit/32 bit
Installshield Express Pro
JFactory for Win95/NT
JMoney for Win95/NT
JTools for Win95/NB
JWidgets for Win95/NBy
LightLib Business, SED/PRO
LightLib Images§$TD/PRO
LightLib Mul t imediay$TD/PRC
MemopgiSiéuth
MKS)Source Integrity
MKS Toolkit
MS Office 95°Pro (Incl. Access )
MS SourceSafe 95 (platform)
Microsoft Test 95
Net-Install from 20/20 Software
Novlib Network D L L
Mult iEdi t Pro + Evolve
PC-Install for DOS+Windows
PC-Install fo r Win 16bit/32 bit
PVCS Version Manager
Rockwell RSToolPak 1/2
R & R Report Writer DBF/SQL £175/295
R & R Arpeggio DTop/Developer £395/515
SoftICE from £329]
SOS Help! for Win Info Author £195
Telephony Toolbox TAPI/TSAPI £345/585
Track Record
xBase++ for OS/2
Wise Installation System ver 5.0
Wise ver 5.0 upgrade
SmartPATCH for Wise

*We have demos on our BBS for these
products. Call 0181 956 8011, connect
2400 up to 28,800 baud, 8 data no
parity 1stop, to pick them up.

w means y o u can pick up a demo from
our Website: h t t p : / / y om



The first implementation
of every project can seem
like a recurring nightmare.
Peter Collinson delivers
some h o m e s p u nadvice t o

help you get agood
night’s sleep
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n September's EXE, I described the
design of a network protocol for a
project that I am working on. The
task involvesmovingfiles from some
rather imp o r t a n t machines t o the

disks of anoptically backed upHierarchical
Storage Manager (HSM). The design phase
had identified the need for a control proto ‑
col for communication between the client
machines and the server running on the
HSM, which I eventually based upon the
existing Internet protocols.
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T E C HN I Q U E S

Programmingprojects

In this article, I wan t to pursue the his‑
tory of the project a little further and talk
about the thinking that shaped the initial
code, moving from the original design to a
first hack at the components that were
needed. Much of this falls i n t o the realms of
‘what I always do’, and that has been devel‑
oped over 20 years of writing Unix programs.

The best laid plans...
The project demanded a paper trail of docu‑
m e n t s , s o b y the time I began coding I had
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T ECHN I QUE S
already produced several drafts of the
design document and hadagood idea of the
programs that would be required. I have
certainly started projects witha lot less to
goon than this, but as I get older, it seems
much better to get an initial design down
on paper first.

Of course,when you get down to the cod‑
i ng , you inevitably h i t on flaws in the
design, hopefully only minor issues of
detail. They certainly should be, if youhave
thought things through properly. In this
case, I made minor revisions of the design
document as problems arose, making sure
that it mirrored the state of the code. This
may sound like heresy: surely the design
should be fixed and the code written to fit
i ts specifications.Well, realismhas to creep
in somewhere: the first implementationof a
program is a perfectly valid par t of the
design process. I felt that I had gone as far
as I could with the paper design and needed
to actually code something. Of course, hav‑
ing a development team of one is a distinct
advantage here: with larger group efforts,
wr i t ing code to agreed specifications
becomes a more acute issue.

Initially, the project was to consist of
three programs written in ANSI C, all run ‑
ning on Unix systems. First ofa l l , there's a
server process runningon the HSM to con‑
trol and log the activities of clients. The
clients, which doall the actual work, run on
many other systems, on top of various Unix
flavours. Finally, a control program pro‑
vides a means for users on any machine to
interrogate the server. Additionally, there
are some commands that can besent from a
suitably validated client to change the
server's activities, for example to force it to
reload configuration information.

This split of work is common in net ‑
worked systems. Think of a networked
print spooling system, for example: there is
a server to manage the printer, client pro‑
grams that submit jobs to the queue, and a
uti l i ty for interrogating the queue to find
where printjobs are lurking.

Getting started
I usually start a large programmingproject
by dealing with error handling and mem‑
o r y management issues. It is generally
prudent to place the necessary code in a
l ibrary shared by all the programs in a
suite. At the very least, this ensures that
team projects don’t suffer from the same
primitivesbeing rewritten several times in
different ways with different APIs by dif‑
ferent people. Secondly, it means that all
the programs use the same high-level API
for achievingexactly the same objective, so
the suite code is more consistent and read‑
able asa unit.

30

I always s ta r t a common library off by
writing an error handlingmodule, usually
called e r r o r . c . I t wil l contain two rou ‑
tines:

v o i d e r r o r ( c h a r * f m t , . . . ) ;

v o i d f a t a l ( c h a r * f m t , . . . ) 7

The e r r o r routine is usedto signal
non-terminal program er ro rs , while
f a t a l is called when the program has
to throw in the towel and die. The rou‑
tines take p r i n t f style arguments to
allow for flexible error reporting.

Having specific routines for signalling
error conditions has a number of advan‑
tages. Firstly, it makes code that calls them
much more readable: when someone look‑
ingat the libraryor a program seesa call to
e r r o r , they know exactly what the inten‑
tion is. Secondly, placing all of aprogram’s
error handling in one place makes it a sim‑

ple matter t o , say, divert error messages to
a file or add special formatting to e r ro r
reports. And lastly, you know how other
routines handle errors, ie where the mes‑
sages will eventually end up.

As time has gone on , I’ve changed the
way that I allow for tailoring of the error
routines. Forexample, it’s common to want
to print the program name as part of error
messages, and since the librarywill be used
by several programs, the string has to be
got ten from somewhere. In the past, I
would usea global str ing initialised in a
program’smain function.

Nowadays, I engage in strict data hid‑
ing to control the global namespace, and
only allow access to data within separate
program modules via access routines. I
have undergone no religious conversion to
adopt this policy: it derives from bitter
experience. I’ve just been bitten too many
times by the pollution of programs’ global
namespaces. In e r r o r . c , the program’s
name is set by a function called
s e t _ e r r o r _ n a m e o r Se t E r r o rName
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(depending on my current naming whim),
which stores it in a static vector for use by
the e r r o r and f a t a l routines.

If more complex tailoring is required, it
is st i l l possible to avoid global data by
implementinga callback mechanism in the
error routines. These routines can call a
previously registered application-specific
routine prior to printing the generic error
message. For example, the server in this
system logseach of its errors toa file, along
with a timestamp.

Memory management
The next module to be dealt with handles
memory management issues. The pro‑
gramsI write tend to obtain most of their
workingmemory from the heap rather than
relying on statically allocated space. Of
course, allocatingmemory from the heap is
not guaranteed to work. Although it is
likely to be a rare occurrence on most mod‑
e rn systems, sooner or later a memory
request will fail and return aNULL pointer.
When heapmemory is exhausted, the NULL
pointer actually indicates that there’s a
problemwith the system itself: it’s running
out of swapping space.

It’s unclear what canbedone in this sit‑
uation if your programs depends on the
memory’s availability ‐ in many cases, all
you can do is call the f a t a l routine and
hope the ‘No more memory’ message is of
some help. Because of this, I prefer to keep
the code that tests for a NULL re t u rn hidden
away from the main code. It’s a bore to con‑
tinually have to write:

p t r = m a l l o c ( S I Z E ) ;

i f ( p t r = = N U L L )

f a t a l ( " O u t o f m e m o r y \ n " ) ;

Somy module mem.c mirrors m a l l o c ,
c a l l o c , r e a l l o c and s t r d u p with M a l ‑
l o c , C a l l o c , R e a l l o c and S t r d u p . These
routines are all about three lines long, and
simply call the ‘real’ routines, invoking
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ReportingThe Way YouWant It
e p i r i o n L2ID “‘eoirion LI 4I

NEW VERSION 5 N OWAVAILABLE
Crystal Reports is t h e world leading client/server r epo r t wr i ter designed
f o r use by both business users and IT professionals.

Design unlimited types of reports! NEW report options: Subreports, Conditional reports,
Form-style,Multiple summary cross-tab, Multiple detail section and BackOffice reports.
NEW! Publish reports to the Web with instant export to HTML
NEW!Object technology allows you to place report elements exactly where you want them
Integrate reports into database applications using ActiveX Control (OCX), VBX, VCL or MFC
Report from all popular PC& SQL databases
Distribute reports through the Internet, cc:Mail, Lotus Notes, MSExchange & more

FREE runtime
Available in 16& 32-bit versions Upgrade Pricing: Cal l

C R Y S T A L I N F O 4 . 5

This 3-tier client/server reporting system provides a business intelligence
infrastructure that gives end-users easy access to decision making infor‑
mat ion without taxing the network, affecting databaseperformance, or3 Worke S e t t e 7@ eiesoup Decision Support sacrificing system securi ty.
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@ The Info Desktop for end-users gives powerful data access, analysis and presentation
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@ The Info Library manages access to complex data and facilitates information sharing
@ The Info Management System delivers centralised control to IT managers & unrivalled

scheduling capability
@ Publishes reports in folders for workgroups to share. Lets users focus on data analysis not

data generation
@ The complete solution, ready to run out-of-the-box. Exceptional value for money at £275 per

user (minimum5 users)

Prices quoted exclude delivery (£8.00) and VAT

CONTEMPORARY T R A I N I N G
® C o u r s e sfor all levels of experience onCrystal Reports &Crystal Info
@ All trainers accredited by SeagateSoftware
@ Public,corporate, on-site& bespokecourses available
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T E C H N I Q U E S

f a t a l if aNULL pointer is returned. I also
throw in a routine called:

c h a r * S t r e a t ( c h a r * o l d ,

c h a r * a p p e n d ) ;

This routine adds the append string to
the end of the o l d string, frees the space
occupied by o l d and returns a pointer to
the composite string. Together, the two
primit ive functions S t r d u p and S t r c e a t
are usually sufficient to cover all heap text
string management.

For some applications, I will add a rou‑
tine that will use the mmap system call to
connect to a file in memory and free the
memory again after use. The technique can
save some awkward string processing in
some applications, since you can use the
strings in the file in-situ by placing zeroed
bytes at appropriate places in memory, hav‑
ing made sure that these nulls will not be
written back to the file. I talked about this
technique in my column ‘Memory’ that
appeared in .EXE in March 1992.

This is all not terribly earth shattering
stuff, but the memory management layer
allows the creation of considerably simpli‑
fied code which is easier to write, read and
maintain.

Data structures
Having written ( o r adapted) some of the
primitive routines I will need, I turn my
attention to the data storage requirements
ofthe suite.The library may need some rou‑
tines that handle such things as tables, lists
or trees. In general, I prefer to pick a single
type of structure sufficiently flexible to
handle all my requirements and use it
everywhere, rather than going mad with
too many different ones.

The actual data structures that I use
obviously depend on the application. For
example, if the programs read stored data
sets that are never changed throughout
their lifetime, it’s convenient to use dynam‑
ically created linear vectors of structures.
These can be managed using a simple API,
starting with a routine to append new val‑
ues. This routine will recognise when it is
invoked on an empty vector, and will allo‑
cate achunk of memory to hold anumber of
structures. Subsequent additions will use
up the space in this chunk until it is full,
whereupon the append routine wil l call
R e a l l o c t o gain more free space.

The use o f R e a l l o c can result i n the
actual vector contents being shifted around
in memory, making it unwise to store any
pointers to elements within the vector if
regular additions are beingmade.AsI said,
this structure is best suited to data that
does not change throughout the lifetime of
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the prog ram, since coping with regular
additions, insertions and deletions can com‑
plicate the various updating routines con‑
siderably. The contiguous vector of
structures we end up with can be readily
searched linearly.

If a program’s data will change regu‑
larly, a more flexible data structure is
needed. I favour singly linked lists,
largely because you can create mos t
other data structures from them.
Restr ict ing the linkage to a single
pointer does complicate some of the primi‑
tive operations, but it requires you to store
only a pointer to the headoft h e list.

In this particular application,a list is
defined as:

t y p e d e f s t r u c t l i s t {

s t r u c t l i s t * n e x t ;

c h a r * n a m e ;

)  L i s t ;

The endoft h e list is indicatedby aNULL
pointer in the n e x t field. In keeping with
the principle of data abstraction, the actual

L i s t structure is local to the library rou‑
tines, and is accessed only through the
library primitives. In fact, the primitives
are mostly passed other structures that
start with these two variables. For exam‑
ple, my structure used for processinga file
system is:

t y p e d e f s t r u c t node {

s t r u c t node * n e x t ;

c h a r * name;

i n t m o d e ;

s t r u c t node * d i r ;

}  N o d e ;

The name field holds the nameof a file in
the tree. The mode integer stores i ts file
mode (obtained from the file system). If i t is
a directory, the d i r pointer is used to point
toa linked list ofthe files it contains. I could
have explicitly defined a L i s t element at

EXE: The Software Developers’ Magazine

the star t of the node structure, but I am
reluctant to add to the verbiage in the pro‑
gram. After all, n p - > n a m e will compile t o
the same code a s n p - > l i s t . n a m e , and i s
easier to type. Keep things simple.

The primitive list manipulationroutines
deal happily and safely with the Node
structure, but the calling code can become
untidy, since C wants Node structures
passed as parameters to be explicitly cast
into L i s t structures. I tend to get round
this by defining structure-specific one line
interface routines like:

N o d e  *

d e l _ n o d e ( N o d e * b a s e , Node * d e l )

{

r e t u r n ( N o d e * ) d e l _ l i s t ( ( L i s t * ) b a s e ,

( L i s t  * ) d e l ) ;

The other key to painless list manipula‑
tion is to properly deal with special cases
when the pointer to the head of the list wil l
change. Let’s say we are deleting nodes
from the sublist hanging o f fad i r pointer
within a Node. Ideally, we don’t want to
have to continually worry about the special
case ofdelet ing the first element, when the
d i r pointer must be changed. To handle
this elegantly, we simply make the l ist
primitives always return a pointer to the
start of the list. We can then say:

n p - > d i r = d e l _ n o d e ( n p - > d i r , d e l ) ;

In the special case that d e 1points to the
first element of the list, we simply return
i ts n e x t pointer and free the memory it
occupies. Otherwise, we zoom down the
chain of elements looking for the one that
points to d e l , update its next field to point
to the element after d e l , free the memory
and r e t u r n the original pointer to the first
element in the list.

There is another point to note: I find
that in my applications, it’s common to
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The main event
With the primitive routines in place, it’s
time to start thinking about the main code
of the applications. I tend to split each
application into several modules accessed
by globally visible function calls, with the
rest of the routines in the module declared
s t a t i c . Any data the module requires is

passed into the code through function para‑
meters, and any results are passed out as
return values. The ideal is to reduce the
module’s outside appearance to a single
self-contained routine with no global data
at all. If this is achieved, the module can be
picked up and used in other programs
without a n y of the problems that
require messy # i f d e f statements to
fix. To take some examples from the
project, the module used by the server
to process its configuration data is also
used ( w i t h an interface rou t i ne ) by the
control program when querying the data.
Similarly, the client module that handles
the client’s end of my network protocol is
reused in the control program.
Ofcourse, in reality there will always be

some global data. I t ry to l imit this to only
the most important main data structures,
and any constants neededby the program.

It is usually beneficial from a mainte‑
nance perspective to place constant defini‑
tions within a separate file, be that a
header file of #define statements or a C
file that holds the necessary values and
defines the namespace they sit in. In actual
fact, I rarely use # d e fi n e for constants,
since there is scope for mistakes in their
use, and you usually have to create a vari‑
able to hold the appropriate data anyway.

In this project, the constant definitions
reside i n c o n s t a n t s . c , which has actually
migrated to the library, meaning all the
programs in the suite get them whether
they need them or not. This prevents prob‑
lems with using the same name for differ‑
ent constants in different programs, and
makes configuring the program suite easy:
changea single file, recompile the p r o ‑
grams andyou're done.

I isolate all the Unix specific interface
code into the file that contains the ma i n
routine. It’s obviously sensible to place the
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routine that decodes the program argu‑
ments in that file, but I also include all the
code for handling signals, setting up termi‑
nals, and soforth.

My typical m a i n routine first decodes
the program arguments, executes any pro‑
gram initialisation, and finally calls a rou ‑
tine called p r o c e s s or d o i t to actually
perform the main task. This follows one of
the great maxims in programming: sepa‑

rate the control of actions from the actions
themselves. Most programs consistof a set
of routines that performsome task on many
similar sets of data, generally with f o r or
w h i l e loops enclosing some code that per‑
forms the task onan individual set of data.
Unless the whole loop only consists of a few

lines of code, I always write an action rou ‑
tine to dothe task on one data set, and then
call it from inside the loop.This clearly sep‑
arates the messy code to do the task from
the equally messy code controlling how the
task is to be done. As a result, my code
breaks down into a great m a n y small
routines, each with awell definedinter‑
face, i ts own namespace and access to
local data. Each individual function is
easy to debug because it’s small, and
the code is easy to understand because
it’s broken into easily digestible chunks.
Separating action and control code makes
debugging easier, since y o u don’t need to
understand every line of code in the pro‑
gram, and you can fix it using a need-to‑
know principle. It is also easier to identify
shared primitives that are candidates for
moving in to the l ibrary, and migrat ing
them is straightforward, since they a r e
already defined as routines.

KISS
What can you draw from all this? Well, here
a r e some truisms to be going on with.
Design before you code. Top-down program
design succeeds when you have the correct
primitives in place. Usea library to create
basic primitives. Data abstraction and hid‑
ingin C is perfectly possible and you should

use it (F ranc is Glassborow made this point
in his August EXE column). Split your pro‑
grams into logical modules. Don’t overcom‑
plicate names and structures in C. Brief
code makes for easy comprehension. Oh,
and keep it simple, stupid.

a

Peter Collinson is a freelance consultant
specialising in Unix. He can bereached
electronically as pc@hillside.co.uk, by
phone on 01227 761824 or on the Web at
http://www.hillside.co.uk.
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Carving
licing algorithms enable pro‑
grammers to extract the parts of
a program that affect a chosen set
ofvariables at some chosen point,
forminga slice. Slices can bevery

useful in understandingand debuggingcode,
since they comprise only those parts of a pro‑
gram related to a specific sub-computation
(defined by the slicing cr i ter ion) , while
retaining the effect of the original code. In
general, slices are constructed for a set of
variables, but in this article we shall simply
consider slices constructed for a single vari‑
able. I ’ l l describe several ways in which
dynamic information about the execution
pattern of a program can beused to produce
simpler slices than are possible using the
static approach (descr ibed in detail in last
month’s issue ofE X E ) .

Static slicing
In what has come to betermed ‘static’ slicing,
the slicing criterion contains no information
about the execution of the program, and so
the slice preserves the effect of the code for
every possible execution pattern.

Consider the example in Listing 1. The
program is supposed to calculate the sum
and product of the sequence of numbers from
1to the input numbern, but the value of the
productp is always found to bezero. In order
to locate the cause of this errant behaviour,
we can construct a static slice for the vari‑
able p at the end of the program,as shown in
Listing 2.Since the slice is simpler than the
original program, it is easier to locate the
bug( i n this case, p shouldbeinitialisedto 1,
insteadof 0).

Although static slicing can undoubtedly
assist in the debugging effort, it does tend to
produce rather large slices. This is particu‑
lar ly t rue for well-constructed programs,
which are typically highly cohesive, resulting
in code where the computation of each vari‑
able is highly dependent upon the values of
many other variables. Indeed, this observa‑
tion about the relationship between the size
of a typical slice and the cohesiveness of a
program has ledto work on cohesion metrics
based upon slicing, which I will cover in a
forthcoming article.
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up bugs
Slicing is an automated

technique for
Dynamic slicing
When it comes to debug‑
ging a program, we will usu‑
ally have executed it at least once, program
and found it to produce unexpected i i fi 4
results. Forexample, the program inListing simplification,
1 might have been passed an input value 0 which can aid
for the variable n ‐ this is in fact a highly ;
likely choice, asone tends totest loops with debugging and
‘special case’ values. Now, when we execute .maintenance.the program, we will find that the variable p
contains the wrong value.

Instead of consultinga static slice to
locate the bug, it would make more sense to
construct a slice which exploits the specific
information available about the input which
caused the code to break. Sucha slice is
called a dynamic slice, since it is constructed
with respect to the traditional slicing crite‑
rion together with information on a particu‑
lar execution pattern, to wit: the sequence of
input values passed to the program. Collec‑
tively, this information is referred to as the
‘dynamic slicing criterion’. Weshall say that
we construct a dynamic slice for a variable v,
at a point p, on an input i. To describe the
input sequence i, we shall enclose the
sequence of values in angled brackets.

A dynamic slice of the code in Listing 1
constructed for p at the end of the program
on the input sequence <0> is shown in List‑
ing3. It is far simpler than the corresponding
static slice (Listing 2), and clearly high‑
lights the bug in the original
program!

Mark Harman explains
how execution information

can focus the spotlight
even closer...

R P S
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Obviously, we were rather lucky in

this case, achievingthe maximumlevel
of simplification possible. In practice
the slices constructed will be more
complex. However, in cases where a
variety of test data causes some error,
there is nothingto stop ushavingthe
slicing tool construct a dynamic slice
for each set of input, and present us
with the smallest.

Slicing precision
There are two main properties desir‑
able in slicing algorithms, which we
call soundness and completeness. In
order to besound an algorithm must
never delete a statement from the
original programwhichcouldhavean
effect upon the slicing criterion. It is
this property that allows us to
analysea slice in total confidence that
it contains all the statements rele‑
vant to the criterion. Soundness on its
own,however, is not enough: a trivial
slicing algorithm could refuse to
delete a n y statements froma pro‑
gram, thereby achieving soundness
by doingnothing.

In order to be complete a slicing algo‑
r i thm must remove all statements which
cannot effect the slicingcriterion. In general,
completeness is unachievable (for theoreti‑
cal reasons to do with undecidability).
Therefore, thegoal of slicingalgorithms is to
delete asmany statements aspossible,with‑
out givingup soundness. The closer an algo‑
rithmapproximates completeness, the more
precise the slices it constructs wil l be. It has
been proven that a dynamic slice con‑
structed for somevariables at acertain point
will always be at least as thin as the corre‑
spondingstatic slice, and in practice wefind
that dynamic slices are often a great deal
simpler. This makes the technique ideally
suited to debugging, whenwe want to focus
on the statements that could have caused
errors in aparticularexecution.

Constructingdynamic slices
One way to construct a sound dynamic slice
is simply to trace the execution of the pro‑
gram for the input we are interested in and
then to remove from the corresponding sta‑
tic slice those statements which were not
actually executed.This is anice,simple algo‑
r i thm and it is obviously sound, because an
unexecutedstatement cannot affect the slic‑
i n g criterion. However, this simplistic
approachdoes notconstruct themost precise
dynamic slices. To see why, consider the
example program in List ing 4. This is not
meant to bea realistic program: rather it
serves to illustrate the subtlety of dynamic
programdependencies.

40

Suppose the input supplied to the pro‑
gram i s < 2 , - 2 , 4 , - 4 , 6 > and that w e
are interested in the effect the program
hasuponthevariable y. Noticethat the
static slice for this program, con‑
structed for the variable y at the last
line, is the entire program ‐ no lines
may be deleted. Also notice that for
this input sequence, a l l the linesof the
original program are executed, soour
simplistic algorithmwould generate a
dynamic slice consisting of the whole
program, far from ideal.

However, a more precise slice that
can beconstructed from this criterion
is shown in Listing5.We donot need
to include the line y= x+2 ; because

this line does not contribute to the final
value of y when the last input entered is
greater than zero. In order to construct
slices like this, we need to perform more
sophisticatedanalysis of the way in which
dependencies betweenparts of a program
change as the execution progresses.

Is dynamic slicingalways better?
We have seen that dynamic slicing is very
attractive as an aid to debugging, and
indeed superior to static slicing for that pur‑
pose, and the reader would be forgiven for
concluding that static slicing is thus obso‑
lete.However,wedo still require static slic‑
ing for situations where slices have to be
sound for every possible execution pattern.

For example, suppose we are interested
in reusing the part of a program which
implementsaparticularlyefficient andwell‑
tested approach to some problem. Often, in
such situations (particularly with legacy
code), the code we want to reuse wil l be
intermingled with all sorts of other unre‑
lated code. In this situation static slicing is
idealasa technique for extractingthe partof
the program we require, while leaving
behind the code weare not interested in.

The static and dynamic paradigms rep‑
resent two extremes ‐ either we say noth‑
ing about the execution characteristics of
the program (and cater for every possible
execution pattern) or we say everything
(and cater only for a single input).
Recent developments have pro‑
duced a variety of compromise
approaches to slicing, which
occupy the space in between.

These approaches are called
‘quasi-static’ ‐ although theymight
equally becalled ‘quasi-dynamic’,as they lie
somewhere between the two poles. The aim
of these paradigms is to enable program‑
mers to specify some information about a
program’s execution, without having to pro‑
vide all of i t .They are most applicable to the
area of programcomprehension.
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approaches to slicing
by G. A. Venkatesh in
extensively developed

Vol 11-Issue 6 /November 1996



To o l s f o r Te c h n o l o g y
e s 2 ) * O S S S O S C e R e t h O h o ) 1 6 H S 0 6 F359 a 6 vein p 4 0 6-0 0.06 O 6 6 4 0 8 )

ey a ceSs “
it a baked

; a 4

7 MucroHelp

# VBlools5

Microsoft
= InstallShield |
§ MicroHelp | ===

| sPoneesat
é SP Seagate software

3 Sheridan
:

"Borland C++
Development Suite

Borland C++ Suite

SYMANTEC,|

MS Visual Basic Pro
InstallShield3 Jamba

This is just asample of what's NEW and BEST out of the 48,000 products wecarry.
If you don't see what you want call usfor aprice

Fax: 01222 862209
E-Mail us at salesteam@softwareparadise.co.uk

& CIRCLE NO. 914



Listing 1 - Aprogram fragment
to bestatically sliced.

scanf ( "%d " , &n )

Listing2 -A static slice ofListing 1.

Listing3 - Adynamic slice ofL i s t i n g 1.

Listing4 - The subtlety of
dynamic information.

Listing5 - A moreprecise
dynamic slice of Listing4.

Listing6 - Inputprefix example.
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first par t of an input sequence. For
example, consider the program frag‑
ment in Listing6.If weknowthat the
first elementof the input sequence is
4 then, without any further infor‑
mation, we know that the assign‑
m e n t p = y * y ; wil l not b e
executed, andcan thus beexcluded
from any slice.

By specifying only a prefix of
the input, we move away from
dynamic slicingtowards static slic‑
ing: a whole set of execution pat‑
terns is captured by the slice,
rather than just a single execu‑
tion. Knowing for instance, that
the statementp = y * y; isnot
executed if the input starts with
4 captures the information con‑
tained in a set of dynamic slices,
for which the input sequence
takes the form <4,x> for somex.

Conditioned slicing
There are often situations where we
shall want still more flexibility in spec‑
ifying the conditions in which the pro‑
gram is executed. For example,
consider the program fragment in List‑
ing 7. In order to achieve any extra
simplification from this program, we
shall have to provide information
about both inputs to the program, so
specifying only part of the input will
not help.

Fortunately, we can provide infor‑

then which statements would affect v
at line 38?’ Conditioned slicing can
provide an answer automatically:
you simply constructa slice for v, at
38,0n x > y && z==4.By buildingup
acollage ofconditionedsliceswhich
isolate different aspects of the pro‑
gram’s behaviour, you can quickly
obtain a picture of how the pro‑
gram behaves under various con‑
ditions. The approach is really
nothingmore than a tool-assisted
form of divide andconquer.

Program slices can be con‑
structed in numerous ways, with
entirely static information or
either partial or full information
about program execution. There
are trade-offs between the preci‑
sion of a slice and the time needed
to compute i t , and between how
specific we are about possible exe‑
cution patterns and how simple
our slices will be. Fortunately, the
recentdevelopments in slicingwill
allow us greater freedom to choose
how we want to balance the vari‑
ous considerations involved. L

Mark Harman isdirector of
research at the School of Comput‑
ingUniversity ofNorthLondon,
where heteachesprogramming in
C++ andformalmethods in Z. Dr.
Harman, his colleagues andstu‑
dents have beenworkingonslic‑

mation to the slicing tool about the input ingfor thepast threeyears, concentrating on
without being sospecific as to give the pre- new algorithms andapproaches to slicing.
cise values.Wecan useabooleanexpression, He can becontacted via email at
for example x==y+4, to relate the possible m.harman@unl.ac.uk.
values of the two inputs x and y. When the Dr.Harman’sWebpageat
program is executed in a state which satis- Attp:/ /www.unl.ac.uk /~mark /welcome.html
fies this condition, weknow that the assign- contains some of his team’s otherpublica‑
ment z = 2; will not beexecuted. Any slice tions on slicingandpointers to the
constructed with respect to this condition work in this area.
may therefore omit that statement. This
approach to slicing is called the conditioned
approach,because the slice is conditionedby
knowledge about the situation in which the
program is to beexecuted. Furthermore,we
could usea similar approach for code like
that in Listing 6: instead of providing
an initial prefix of 4, wecould specify
x==4. It is in fact possible to replicate any‑
thing that could beachieved with the par‑
tial input approach usingconditionals.

Conditioned slicing addresses
just the kind of problemsmaintain‑
ers face when presented with the task of
understanding large legacy systems.
Often, in this situation, we find our‑
selves asking questions like ‘sup‑
pose we know that x is greater
than y and thatz is equal to 4,
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Tenuouslink
C++’s extern qualifications have evolved far
beyond their original purpose, breeding into
countless fertile application areas. Francis
Glassborow searches for the missing link.

en C++ first escaped from AT&T the only way to
compile source code was via Cfront, a translator
which converted C++ source code intoC for compi‑
lation by a platform’s native C compiler. In that
environment, e x t e r n " C " specifications made

perfect sense: they meant literally ‘do not translate this, it is already
C.’The concept was very likeusingthe asmkeyword to mark a section
of source asassembly code for the underlyingmachine.

As the language matured, native C++ compilers began to appear
(I believe that Zortech ‐ or Zorland as it was then called ‐ was the
first), and it becamenecessary to definee x t e r n " C " in more general
terms. Probablybecause the semantics remainedtrivialonmost plat‑
forms, insufficient care was taken with the specification, the result
being that the rule simply said that names declared as e x t e r n " C "
were C names with C linkage. On most systems this merely meant
that function names would not be mangled to support overloading,
but there was astrong implicationthat there existedsome unique set
of rules for Cnames and linkage.A little thought will tell you that
this is not the case ‐ if sucha set of rulesdid exist wewould not have
problems linking our C code to libraries built with a different com‑
piler. Cimplementations are fully entitled to provide mangled link‑
age names (and at least one does). There is also the issue of
parameter passing: there is no universal mechanism for passing an
argument list to a parameter list in C.

As C++ developed further, the concept of external linkage came
into use as a generalised mechanism for inter-language linkage.
Those writing for platforms suchasWindows andX needed the facil‑
i t y for dispatching callback functions from their programs, and pro‑
grammers also recognised the potential for using function libraries
written in other languages like Fortran. The e x t e r n specification
hascome to beusedboth for linkingexternal functions to C++,and for
makinga C++ function available in other languages. Every group of
programmers hashadto find ways of fixing their particularproblems
with doing this, but most donot realise how limited these fixes are.
For example, the oft-quoted technique of using static member func‑
tions to serve ascallbacks has nothing to dowith external linkage ‑
the reason an ordinary member function cannot beused is because
such functions take an implicitextra referenceargument (areference
to the object the method is being invokedon).

As time has passed, those responsible for defining C++ have
increasingly resorted to pointingout that the C++ linkage specifica‑
tion relates only to writingC++, and has nothing to dowith the out‑
sideworld. Accordingly, marked source code is to becompiled asC++
andonly the name and(possibly)callingconventions are affected.

If wepursue this lineof thinking, weinevitably arrive at the con‑
clusionthat weshouldeither abandonexternal linkagespecifications
or make their definition more complete. To dothe latter, wehave to
consider cases such as:

extem "C" qsort (void * size_t, size_t,
int (#) (const void *, const. void *));
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Is the last parameter a pointer to a C or a C++ function?Until the
last meeting of X3J16 in Stockholm, the answer was that there was
nosuch thingasaC++ pointer to aC function, becauseC++ only sup‑
ported its own function types. The e x t e r n " C " qualification only
affected linkage and had nothing to do with type. The reason that
StandardC Library functions worked in C++ was that language
implementorsprovidedC++ versions of the library,andworkedhard
to shield developers from problems.

At Stockholmwedecided that a function’s external linkage speci‑
fication should be part of its type, in exactly the same way as its
return type is. Thus, you cannot overload a function solely on the
basis of different external linkage, for example: e x t e r n " C " v o i d
fn ( ) ; and v o i d fn ( ) ; cannot coexist any more than v o i d fn
( ) ; and i n t fn ( ) ; can. However,

extem "C" void fn (void (*)());
void fr, (void (*)());
will beallowed in future because the e x t e r n " C " qualification will
apply to all functions and function pointers within the declaration.
The result of this is that the first function takes a pointer to aC func‑
tionwhich takes noparameters and returns void,whereas the second
takes a pointer to a C++ function. This is analogous to overloading a
function on the return type of a function pointer parameter:

voidfn (int (*)());
void fvfeats

The next issue is how to write an e x t e r n " C " qualified function
that takes a pointer to a C++ function as a parameter. This can be
achievedby usinga typede f , like:

f void (<fonc)();een =a ee function with
7 no parameters, returning, void
extem "C" wid fn (func *);

Judicious combination of t y p e d e f s and e x t e r n "C " specifica‑
tions will handle all reasonable requirements. The change will not
affect most C++ programmers but I believe that it improves the ver‑
satility of the language.

It will be left to compiler writers to specify exactly how e x t e r n
" c " modifies linkage,namingandcallingconventions, and they could
take the opportunity to implement beneficial extensions. For exam‑
ple, Borland could provide an e x t e r n linkage specification that
would allow Borland-compiledsource to link to object code generated
by aMicrosoft compiler. I expect that many compilers will also sup‑
port trivial conversion betweenC and C++ function pointers, retain‑
ingconformance by issuinga diagnostic.

That is the lastofthe substantial items from the Stockholmmeet‑
ing that I promised to report on.
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TECHNIGUES
Designand C++
Large-ScaleC++SoftwareDesign (JohnLakos,ISBN0-201-63362 -0)
is one of those books that should be readby all serious C++ program‑
mers. Though the author is ostensibly addressing those responsible
for projects that run intohundredsofthousands of lines ofcode,what
hehas to say deserves to beconsideredby amuchwider audience. It
is in the natureof things that programmers start with small projects
andmature into building larger ones ‐ and those who have acquired
good habits from the start won't have to radically change their style.

Theauthorhasawealthof experiencederivedfromhisemployment
with Mentor Graphics. They were one of the first companies to adopt
C++ (back in 1985)andhadto learnmany lessons the hardway.

There are quite a few books onC++ design, butwhat sets this one
apart is the focus onpractical advice onbothphysical design and log‑
ical design. It is lack of consideration of physical design that results
in unacceptable build times for large projects, and yet the subject is
rarely covered in texts. Overall, while I donot agree with everything
the author says, it would be a rare development team that did not
benefit from studying this book.

Just after I had submitted my column for last month a CD, C++
Report 91-95, landed onmy desk from SIGS, the publishers of C++
Report.Formany developers, themajorbarrier to subscribingto that
excellent journal hasbeenthe cost:morethandouble that of this pub‑
lication. Another problem is, for many C++ programmers, much of
the material in any one issuewill be beyond their level of expertise.
The CD contains five years’ worth of C++ Report for just £60, and
havingit in electronic form means that it’s easy to findmaterial that
is still relevant to your work andwithin your level of understanding.

Java developments
I donot know of any previous case where a new computer language
hasspawneddevelopment environments and toolswith anythinglike
the speed that Java has.

Microsoft has pulled out all the stops to produce Visual J++, a
development package as good as any of i ts packages for other lan‑
guages (see review on page 59). Microsoft shares my view that Java
is just another (potentially excellent) programming language. From
a market point of view, grabbing Java and encouraging program‑
mersto useit for developingsuchthings asActiveX components is an
excellent response to any perceived threat that the Java virtual
machine poses to Microsoft’s operating systems. The fact that such
elementswill lack the security and portability that Java promises is
beside the point.

On another front, ParcPlace, a Smalltalk specialist, has just
releasedParts for Java. It hascapitalisedonits Smalltalk experience
to develop an excellent set of visual programming tools for Java, cer‑
tainly worth looking for applet/applicationdevelopment.

Last month’s problem
Last time I askedyou toconsider the problemofprovidinga function
with static data on a thread by thread basis, in other words, how to
support the persistence idiomin amulti-threadedenvironment. Here
is how non-threadcodewould look:

void persist (void) £
a pe int last_use= 0;

/* code that uses the value of some,
data from the previous call */

lact_use =<new value7;
5 return ;
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I don’t intend to give you a complete solution since that would
obviously depend on the exact circumstances. However there is an
important technique available in C++ that deserves tobemorewidely
understood. Lookat the following class definition:

class Persist £
int last_use;
Hf imhibit Copying,
Resist(Const Rrsist&);
void operator=const Persist&);

public:
Persist() : last_use(0) £3
aC rator

je that uses the value of somegosfrom the previous call*/
last_use =<new se
return;

5;
Now, P e r s i s t p e r s i s t e n t 1 ; creates a n object that can b eused a s
i f i t were a simple function, a s in:p e r s i s t e n t 1 ( ) ;

Note: I have put the definitionofo p e r a t o r () in the interfaceof
the class for convenience only, in real life it would of course be in the
implementation file for P e r s i s t . Each thread will create its own
named P e r s i s t function object, with the same function body but
their own instanceo f l a s t _ u s e . I strongly recommendthat C++ pro‑
grammers learn about function objects, since they have many uses,
some ofwhich are highlightedby the StandardTemplate Library.

This month’s problem
Look at the following code, assuming that all necessary header files
have been included and then comment on the errors that you find.

Filel.c
char buffer [SIZE]; //SIZE providedin anincluded header file
/¥ cther Ccode */

File2.c
extemchar albaer;
void are6)

nie20; i<SIZE; i++)
“if (buffer [i]>='a' &caeiD)

bufferLi] -=
reLum;

ACCU conference news latest
It looks asif our plannedtraining day onJuly 18th 1997 ( t o precede
our Conference on Saturday 19th) is growing to be something more
substantial. Bjarne Stroustrup, who has already agreed to speak on
Saturday, has asked for a second slot to talk to specialist C++ pro‑
grammers, which we shall probably put on Friday. a

ACCUsubscriptions: individual £15, student £7.50, corporate
£80, Overload & C++ SIG£15 ( +ACCUmembership). For
further informationabout ACCUwrite toFrancis Glassborow,
64SouthfieldRoad, Oxford, OX4 1PA, r ing 01865 246490 or
email francis@robinton.demon.co.uk.
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n recentyears, the shortage of net‑
work bandwidth has begun to pro‑
voke manyclient/server systems to
move away from the traditional
supplier-consumer architecture
towards increasedclient-side intel‑

ligence. The combination of scripting lan‑
guages, HTML and object technologies can
bring this functionality to web-based sys‑
tems, enabling developers to embed sophis‑
ticated applications within HTMLpages.

There are several possible approaches to
choose from: Java applets, ActiveX objects,
scripts, combinations of scripts and applets,
or of scripts and ActiveX... the list goes on.
Each approach has i ts pros and cons with
respect to convenience, overhead, security
and soforth, and it is up to you the devel‑
oper to decide which is best for any one par‑
ticular application.

Sowhen should you use scripting? Well,
if you are acutely paranoid about other peo‑
ple seeing your code then you shouldn’t use
it at all: scripts can beviewed alongwith the
HTMLcontainer code fromwithin abrowser
by selecting the View Source menu option.
However,withall the ‘free’ code availableon
the net, I’mnotgoingto losemuchsleep over
giving away my scripts in this way.

Obviously, security critical functions
should not be scripted: even Java applets
and ActiveX controls are fairly vulnerable.
Security issues, as I’m sure you know, are
always complex topics, and sensitive data
processingwil l betakingplaceon the server
behinda firewall for the foreseeable future.
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SPECIAL REPORT

Microsoft and Netscape have been rushing to extend HTML
with interactive scripting functionality. RoyTynan compares
VBScript and JavaScript, the two great white hopes of this
emerging technology, and shows just what they can do.

However, scripting could be used to embed
an intelligent form in a page to perform,say,
loan repayment or currency exchange calcu‑
lations, or to automatically update a
weather forecast applet to reflect changing
conditions. In addition, pages may contain
scripts that r u n on the server, or on both
server andclient. Forexample,a script could
beused to dynamically generate and format
HTML content based upon a database of
user preferences.

The terrible two
If your application is suitable for scripting,
there are two main languages (w i t h i n the
PCenvironment at least) to choose from: the
JavaScript language developed byNetscape
in conjunction with Sun, and Microsoft’s
Visual Basic Script (orVBScript).

JavaScript is a relatively easy to use
cross-platform object scripting language
designed for creating online applications in
combination with Java and HTML. While
Java is used by programmers to create indi‑
vidual objects and applets, JavaScript is
intended for use by HTML authors for
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‐ “ A lChange was chosen because i tprovidedfullchange managementfunctionalityfrom
change request to code implementation,
in tegrat ion with ou r developmentenvironment
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user configurability.”
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Windows 3.x INTASOFT LIMITED, Tresco House, 153 Sweetbrier Lane, Exeter,Unix EX13DG, England - Tel: 01392 217670 - Fax: 01392 437877



S P E C I A L R E P O R T
dynamically scripting the behaviour of ‘cheers
objects onboththe client and the server. It is <head>
designed t o b e usedeven b y those with little <title>Demo S c r i p t < / t i t l e >
programming experience, but an under- 2 4
standing of object orientation concepts is
essential to gain its full benefit. < form name="Form1">

VBScript i s a lightweight version of < i n p u t t y p e = " b u t t o n " name="Button1" va lue="VB" o n C l i c k = " b 1 ( )" language="VBScript">
Vi 1 Basi i th fe like fil < input t y p e = " b u t t o n " name="Button2" value="Java" o n C l i c k = " b 2 ( )"

i s u a l Basic 4.0, with features like fi l e l anguage="JavaSc r i p t ">
access, system executive calls and financial </form>
functions removed mainly for security.
UnlikeJavaScript, it is notobject-based,and e e e 72 2 comment: ‐>
is probably best viewed as a ‘glue’ language e b c k i p t l anguage="vBsc r ip t "> sub b i ( )
for binding together and activating objects ‘ t h i s is a V B S c r i p t comment
withinHTMLdocuments.Becauseo f i ts ori- document . F o r m 1 . B u t t o n 1 . v a l u e = " V B S c r i p t "

a 7 2; alert "You ha it ed the VBScript button"
g i n s , i t i s easy t o learn, but i t suffers from a i l a > e e r oat p r e s s p e v i a a i n a s s sia
being based on Microsoft’s non-cross plat- < / s c r i p t >
form Internet architecture ‐ although this
issue will probably b e resolved fairly soon. < s c r i p t l a n g u a g e = " J a v a S c r i p t " > f u n c t i o n b 2 ( ) {

, . / / t h i s i s a J a v a S c r i p t commentAnother point t o note i s that Internet document . Porm . B u t t o n 2 . v a l u e = " J a v a S c r i p t "

Explorer ( IE) i s currently the only browser a l e r t ( " Y o u have j u s t p r e s s e d t h e J a v a S c r i p t b u t t o n . " )

to directly support the language ‐ Netscape ,
requires a plug-in to r u nVB scripts.

Essential HTML </html>
Scripts are embedded directly into HTML
pages using the SCRIPT tag, which marks
sections of text as code to be interpreted.
Listing 1 shows a basic HTML page with
embedded script code to display two buttons
which change their captions and display
messages when clicked. Note that you can
embed both scripting languages within the
same document, although VBScript code
will work with Netscapeonly if the VBScript
plug-in has been installed.

After the standard HTML ‘initialising’
tags, the code defines and namesa form to
holdthe two buttons,which are set up by the

Listing 1 - A minimalHTML and script page.

< i n p u t t y p e = " b u t t o n " . . . > lines. The first sabaeais
tag specifies a n input button element refer- < t i t l e > S c r i p t Demo < / t i t l e>
enced by the name B u t t o n 1 , and sets the <body language=vBSc r i p t onLoad="Page_ In i t i a l i se ">
v a l u e attribute to ‘VB’ (by default this is So a
used a s the button’s caption). The o n C l i c k < s c r i p t language = " V B S c r i p t" >
attribute associates a mouse click event for O p t i o n E x p l i c i t

the button with a scripted routine, i n this B e e s ci c t e l s v a r i a b l e s
case the b 1 ( ) VBScript routinedefined fur- Dim s t r M a g B o x Ti t l e
ther down the page. The function reference Dim b v a l i d o r d e r
can be a URLfor accessing code that resides
elsewhere on the net. The next line of code P e e t ialises t r M s g B o x Ti t l e = " I n i t i a l i s e a s t r i n g "
defines a similar button which calls the C a l l Another_SubRoutine
JavaScript function b 2 ( ) . End Sub

The actual VBScript code is containedthin t h 4 doe h l ck Sub A n o t h e r _ S u b R o u tine
w i t h i nthe < s c r i p t > . . . < / s c r i p t > block, f e i i a c r d e s « =t r u e

which indicates the scripting model via the C a l l Yet_Another_SubRoutine
l a n g u a g e attribute. The script uses stan- End Sub
dard VB syntax, starting by declaring the
b 1 ( ) subroutine with the s u b keyword, fol- m e e

lowing on with a comment. The first actual es
lineofcode alters Button1’svalue attribute < / s c r i p t >
(thus changing its caption) using the stan- Sta
dard object hierarchy shown in Figure 1: Note:onLoadhasa reciprocalfunctiononUnLoad
B u t t o n 1is anelementcontainedwithinour
form object Form1,which is itselfcontained
within a document object. Object names are Listing2 - Script execution using the onLoad event.

Sub Yet_Another_SubRoutine
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S P E C I A L  R E P O R T
separated by dots, the standard object asso‑
ciation notationprevalent in mostobject ori‑
ented languages. The code then calls a l e r t
to display a popup message in the user’s
browser,andends the subroutine.The script
block i s closed b y the < / s c r i p t > tag. A
tagged script block cancontain asmany sub‑
routines asyou like,and it is in fact possible
to nest subroutines, just as in VB4. We'll
consider this later when discussing how to
handle runtime errors within scripts.

The JavaScript code is similar, but mir‑
rors the Java/C++ syntax: routines are
declared with the keyword f u n c t i o n , are
enclosed in braces,and use C and C++-style
comments. The only actual change is that
the argument passed to the alert function
must be enclosed in brackets. There are a
few significant differencesbetweenJava and
JavaScript syntax: in JavaScript, variables
are declared using the v a r keyword, and
statements on separate lines are not
required to beterminated with semicolons.

This example requiresthe user to trigger
abutton-clickevent in order to execute script
code, but it is also possible to make scripts
r u n automatically as soon as the page has
beenloaded.This is done by associatingrou‑
tines with the onLoad event, shown in the
VBScript example in Listing2,which associ‑
ates the event with the P a g e _ I n i - t i a l i s e
subroutine.

Data types and objects
VBScript uses only one type for all variables:
v a r i a n t , which can holddata o fany kind. I t
requires all variables to be declared before
they are used,aswith VB4’s Explicit option.

JavaScript, on the other hand, does not
use explicit data types: typing of data
depends entirely oncontext. The interpreter
evaluatesexpressions from left to right,and
automatically converts all the operands into
the type of the first. If you're notcareful, this
could trip you up: see Figure2 for details.

Objects in JavaScript come in three
flavours:browserobjects (see Figure 1),stan‑
dard JavaScript objects (such as the M a t h
object), and user defined objects created
within scripts. Userobjects are implemented
usingthe keywordst h i s andnew,asin List‑
ing 3. The first thing to notice is that object
instances are constructed by a function
namedafter the object type, in this case c a r .
Within the function (and all other ‘member
functions’), the t h i s keyword refers to the
owner ‘object’ (as in C++),and wecan refer to
member variables with t h i s . v a r i a b l e ‑
name. The assignments using t h i s within
the constructor implicitly specify the object’s
member variables and functions. Object
instances are created with the new keyword,
which allocates the necessary memory and
performs the necessary construction. The
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f u n c t i o ncar ( m , c , e s , y b , n c ) {
t h i s . m o d e l  =  m ;
t h i s . c o l o u r  =  c  ;

t h i s . e n g i n e _ s i z e  =  e s  ;
t h i s . y e a r _ b u i l t = y b ;
t h i s . n e w _ c a r  =  n c  ;
th i s . repayments  =  repayments  ;

}

f u n c t i o n r e p a y m e n t s ( ) {
i f ( t h i s . m o d e l = " g t i " )

r e t u r n ( " b i g m o n t h l y h i r e p u r c h a s e p a y m e n t s " ) ;
e l s e

r e t u r n ( " s m a l l e r m o n t h l y h i r e p u r c h a s e p a y m e n t s " ) ;
}

v a r s ;
var myCar = new car ( " g t i " , " r e d " , 2000, " 1 9 9 6 " , t r u e ) ;
8  =  m y C a r. r e p a y m e n t s  ;

Listing3 ‐ JavaScript objects.

The followingexample definesafunction, myOnError, that interceptsJavaScript
errors. The function uses three arrays to store the message, URL, and linenumber
for eacherror. When the userclicks the DisplayErrorReportbutton, the display
Errorsfunction opens awindow andcreates anerror report in that window. Note
that the function returns true to suppress the standardJavaScript error dialog.

Note: This example was tested using Netscape 3.0, it reports bugs differently than in IE.
<html>
<body o n l o a d = " n o S u c h F u n c t i o n E x i s t s ( ) " >
<form>
<br><input t y p e = " b u t t o n " value="This b u t t o n has a s y n t a x e r r o r "

o n C l i c k = " a l e r t ( ‘ u n t e r m i n a t e d s t r i n g ' ) " >

<p><input t y p e = " b u t t o n " v a l u e = " D i s p l a y E r r o r R e p o r t "
o n C l i c k = " d i s p l a y E r r o r s ( ) " >

</form>

< s c r i p t l anguege="JavaScr ip t ">
window.onerror  =  myOnErrorHandler

/ / i n i t i a l i s e t h r e e a r r a y s , n o t i c e w ehave t o " n e w " them
m s g A r r a y = new A r r a y ( )
u r l A r r a y = new A r r a y ( )
l n o A r r a y = new A r r a y ( )

f u n c t i o n myOnErrorHandler(msg, u r l , 1 n o ) (
msgArray(msgArray. length) = msg
u r l A r r a y ( u r l A r r a y . l e n g t h ] = u r l
l n o A r r a y [ l n o A r r a y . l e n g t h ] = 1no
r e t u r n t r u e

}

/ / t h i s f u n c t i o n fo rms t h e e r r o r r e p o r t , n o t e t h e c o n s t r u c t i o n " o n t h e fl y "
/ / o f a n HTML page
f u n c t i o n  d i s p l a y E r r o r s ( )  {

w in2=window.open( ' ' , ' w i n d o w 2 ' , ' s c r o l l b a r s = y e s ' )
win2.document . w r i t e l n ( ' < b > E r r o r R e p o r t < / b > < p > ' )

f o r ( v a r i = 0 ; i < m s g A r r a y. l e n g t h ; i + + ) {
win2.document .writeln('<b>Error in fi l e : < / b > ' +u r l A r r a y [ i ] + ' < b r > ' )
win2.document .writeln('<b>Line number:</b> ‘ + l n o A r r a y [ i ] + ‘ < b r > ' )
win2.document .writeln('<b>Message:</b> ' +m s g A r r a y [ i ] + ' < p > ' ),

win2.document .close()
}
< / s c r i p t >
</html>

Listing4 - JavaScript error handling function.
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example creates a c a r object with the model
property set to " g t i " , and invokes the
repayments method to calculate its cost.

The language provides an extended f o r
statement for iterating through the proper‑
ties of anobject. The f o r . . . in statement is
used as follows:

Option E x p l i c i t
ee n u p e Sacoing ey eas in o b j e c t ) £
i e i b i i n d Wext / * b o d y o f f o r s t a t e m e n t * /
‘ w « ~ ~ D isp lay a message box to ind i ca te the s c r i p t has s ta r ted }
MsgBox "S ta r ted"
‘ = = = c a l l the procedure
C a l l ProcCauseError
‘ = = - - - t r a p t h e e r r o r o b j e c t , caused b y t h e p r o c e d u r e P r o c C a u s e E r r o r
Tf err.number <> 0 Then

‘ ~ - - ~ D i s p l a y i n f o r m a t i o n a b o u t t h e e r r o r i n a message b o x
MsgBox “ E r r o r Number : " & err.number & “ E r r o r Desc r ip t i on : " &

e r r . d e s c r i p t i o n & " E r r o r Source : " & err.source , 0 ,
“ M y E r r o r T r a p "

The with statement can be used to reference
multiple properties of anobject without hav‑
ing to repeat the object’s name, for example:

w i t h ( o b j e c t _ n a m e ) {
/ * s t a t e m e n t s u s i n g o b j e c t ' s p r o p e r t i e s * /End  I f

; )

‘ProcCauseError
Dim a, b ; E ae a
‘ -~~~ I n i t i a l i s e " a " There is no direct support for inheritance
a = 1 0 t h i e e e eBR esetieie i s . te wero t i n e caus ing an e r r o r within the language, however objects can be
b e a / 0 nested to a t t a i n a formofobject hierarchy.

Handling run-time errors
Error events a r e raised whenever a
JavaScript syn tax or runtime er ro r occurs.
They are handled by the o n E r r o r event
handler, which can execute JavaScript code
to deal with the problems. The event handler

the error trapping isin the procedure znit but the erroris caused intheProcCauseErrorpro‑
the css con Pod eran enon enn ech

can be set to call a custom error handling
function, which must take a message string,
a URL anda line number as arguments. The
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SPECIAL RERORT
function can trace and report errors itself,
and can opt to disable the standard
JavaScript error reporting dialogue. Setting
o n E r r o r to null disables error reporting
(setting w indow.onEr ro r to null will pre‑
vent the user seeing any errors caused by
y o u r code). Note that e r ro r events are no t
triggered by browser errors: for example,
o n E r r o r cannot intercept an ‘invalid URL’
message. Listing 4 contains a simple error
handler, which produces output similar to:
E r r o r R e p o r t
E r r o r i n fi l e : fi l e : fi l e n a m e
L i n e n u m b e r : 0
M e s s a g e : n o S u c h F u n c t i o n i s u n d e fi n e d

v a r  x  =  1 0
v a r y , z = " 1 5 "
v a r s = " h e l l o "
x. is aninteger initialised to the value 10
y i snot i n i t i a l i s e dt oany type
z c o n t a i n sastring"15"
8 c o n t a i n sastring "hello"

All operands within an expression are converted
to the type of the leftmost operand:

a +  =  = " h e l l o 1 5 "
s + x X ="hello10"
x + Z =25
x +8 causes an error, since the str ings

cannot be converted to an integer

Figure 2 - JavaScript operator overriding.

VBScript’s e r r o r handler comes in the form
of an er ro r object e r r and the r e s u m e
statement. The er ro r object has several
properties to help identify errors, plus two
methods, r a i s e and c l e a r . Listing 5 con‑
tains some simple VBScript error trapping
code, which shows two nested subroutines
with propagation of errors through the call‑
i ng tree.

Tools of the trade
New development environments for Inter‑
net-based applications are springing up on
an almost weekly basis. Some are genuinely
good and well thought out products, bu t
many vendors just seem to bejumping onto
the Java bandwagon for the sake of i t .

Microsoft looks set to dominate the PC‑
based Internet development market,having
at its disposal an arsenal that includes two
products which I currently use: ActiveX
Control Pad and the excellent Visual J++.
Control Pad is basically an HTML tool that
lets you drop ActiveX controls directly into a
form (similarly to using VB4), while Visual
J++ adds Java development capabilities to
Developer Studio, with graphical debugging
and a very fast Java code compiler (see the
full review in this issue on page 59). Other
products to look out for are beingreleasedby
Symantec and Borland.

It is impossible to discuss all of the mer‑
its ofboth scripting languages in such a lim‑
ited space: bookstores will have shelves full
of books on the subject. As for picking the
best scripting language, it really is amatter
of examining which features you need for
the job at hand. One point to bear in mind,
though: JavaScript is the only languagethat
is directly supported by both Netscape and
Microsoft browsers. As with any n e w lan‑
guage, the secret to success is to get out
there and use i t . Happy coding. a

Roy Tynan is the Technical Director of
Manchester-based hardware and software
design company, The PixelFactory. Their
software expertise covers real time embed‑
ded micros, Windows software design and
InteractiveInternet/Intranet solutions.
Roy can becontacted v i a email at
roy@pixel-factory.com.
URL: h t t p :/ /www.pixel-factory.com.

Additional information can befoundat the
URLs:http:/ /www.microsoft.com / vbscript
andhttp:/ /home.netscape.com /eng/mozilla /
3.0/handbook |javascript /index.html.

The code of a VBScript function to validate
credit card numbers can befound at
ftp:/ | ftp.exe.co.uk /pub/exestuff/ vbscript
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Visual J++ aims to unite
Java with COM and the

Developer Studio
environment. DaveJewell
lifts the veil to see if its a
productive relationship.

The new Java Applet Wizardgenerates
initial code for yourproject according
to howyou respond to a few questions.
It’spossible toproducean animated
spinningglobe applet without any
coding at all.
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The product
formerly knownas

JAKARTA
henI first telephoned
Microsoft’s PR company
to enquire about its forth‑
comingnewJava develop‑
ment system, there was

considerable surprise and dismay that I had
dared refer to it asVisual J++’. That name is
undernon-disclosure, I was sternly warned. I
pointed out that the American trade press
hadbeenreferringto it by the same name for
some weeks, but to no avail. I hadn’t signed
the magic bit of paper and therefore had to
refer to the product asJakarta’ or risk agood
spanking. I duly complied...

The wisdom of bringing out a product
which differs by only one letter from anexist‑
ing product name might seem questionable,
but ‘Visual J++’ actually gives a good indica‑
tion of what’s to come. The system is built
around exactly the same Developer Studio
environment that will already be familiar to
Visual C++ users. In fact, Microsoft has
recently been hinting that Visual Basic 5.0
will use the interface aswell. The bottom line
is that, love it or loathe it,you’re goingtohave
to get to grips withDeveloperStudio at some
point.

EXE:The Software Developers’ Magazine

Java Development Environment
Personally, I love i t , and the integration of
the Java tools is great ‐ you canwork onC++
and Java projects from the same environ‑
ment,with full access to the InfoViewsystem
for browsing the MSDNCDs.Aswith Visual
C++,J++ placesastrongemphasis onon-line
help and includes a large number of sample
applets which can beinstalled directly from
the help system. For those who prefer
printeddocumentation, the shrink-wrapver‑
sion will include a copy of Microsoft Press’
Learn Java Now, complete with the sample
programs on the CD.

The Visual J++ CD includes a copy of
Internet Explorer 3.0, which shares some
components with the system,and is required
for debugging Java code embedded within
HTML documents. The Java debugger itself
is everything that a seasoned Visual C++
programmer would expect ‐ Java programs
can be debugged at the J-code level ( t h e
portable interpreted byte code that r u n s on
the Java Virtual Machine), and there’s full
support for multi-threaded code. You can
debug applets while they are in use on a
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recompiling. O r , you can wr i te to of OS portability only Zinc can offer.
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The Developer Studio debugger now speaks Java! Here, the
hierarchical Variables window is in ‘auto’mode, showing the
state of the variables present on the current source line. Behind,
you can see the disassembly window displaying Java byte code.

The Resource Wizard takes an existing resource template or
compiled template file andgenerates the equivalent Java source

code. Here, you can see the code used to generate each of the
controls corresponding to the dialog box in the window behind.

browser page, and can even work with mul‑
tiple applets embedded in the same page.
The familiar interface is present, too: the
hierarchical ‘variables’ window’s ‘auto’ pane
displays the state ofall variables usedby the
current statement, and variables can be
examined with the ‘DataTips’ technology.

The IDEcontains a new Java applet wiz‑
ard, offering options including creation of
sample HTML files, making applets multi‑
threaded and buildingin animation support.
The wizard can set up mouse-event han‑
dlers, and has a nice option to producea list
of the applet’s required parameters. One
requireddecision is whethera project will be
an applet or Java application ‐ note that a
Java program compiled as a stand-alone
application is not a pure machine code EXE
file: the Java interpreter and run-time envi‑
ronment are sti l l required. However,
Microsoft has committed to producing a
native-code compiler in a future release of
the system.

The environment includes a resource
wizard, which scans an existing .RCT or
.RES file for dialog box and menu resources,
and creates a new Java source file contain‑
i ng the equivalent definitions. The big
advantage of this approach is that it enables
you to use Developer Studio’s integrated
resource editors to lay out a project’s menus
and dialogs visually before converting them
into Java source. The dialog manager code
requires the D i a l o g L a y o u t custom layout
manager, which maps Win32 DLUs (Dialog
LogicalUn i t s ) into the Java co-ordinate sys‑
tem. The source file containingthe control is
automatically generated in the same direc‑
tory asyour other files.
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COM & ActiveX ‐ Trojan horse
A particularly interesting aspect of Visual
J++ is its support for COM and ActiveX
technologies, including the new DCOM
standard shipping with NT 4.0. The system
enables COM objects to be accessed directly
from Java code just aseasily as if they were
native Java classes. At the same time, you

The Java
debugger is
everything a

can use Visual J++ to create ActiveX com‑
ponents which can beincorporated into Web
pages or accessed from other ActiveX-aware
development systems such as Visual Basic
or Delphi. Microsoft has achieved this with‑
out making any syntactic changes to the
language,but rather by cunningly overload‑
ing the language semantics (described in
detail below).

Using Visual J++, you can access COM
objects directly from within a Java applica‑
tion and use them asconveniently asnative
Java classes. Microsoft has integratedCOM
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into Java in an elegant manner without
making any syntactic changes to the lan‑
guage, but rather by cunningly overloading
the language semantics. ( S e e later for a
fuller description of how this has been
achieved). At the same time, you can even
use Visual J++ to create ActiveX compo‑
nents which may then be incorporated into
your Web pages or accessed from another
ActiveX-aware development system such as
Visual Basic,Visual C++ or Delphi.

The COM/ActiveX emphasis has been
something of a bone of contention between
Microsoft and the wider developer commu‑
nity. To put it bluntly, there are some who
see this asa blatant attempt by Microsoft to
hijack Java for its own purposes. I have in
front of me a recent copy of the American
Object Magazine which contains an article
entitled Microsoft’s Java strategy: embrace
now, smother later?This is a fear shared by
those who wish Java to remain asa plat‑
form-independent, open standard.

In a bid to win over the doubtful,
Microsoft has released control of the
ActiveX, COM and DCOM specifications to
the Open Group ( s e e the news section for
more de ta i l s ) . The idea behind this is that
ActiveX will, like Java, become a platform‑
independent standard supported by all Web
browsers and Java development systems.
But let’s think about this amoment: does
this scenario really allay your fears or does it
reinforce them? It’s no secret that sooner or
later, the massive ( a n d still growing) Win‑
dows API will need to be subsumed into a
more elegant and manageable object-ori‑
entedinterface.Better yet, why not wrap the
entire API up into a number of neat COM
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objects and provide 99% of the API’s func‑
tionality in a platform-independent man‑
ner? Looked at from this perspective, Java
suddenly becomes a great way for Microsoft
to get a whole new generation of program‑
mers developing for Windows, evenif it was‑
n't its original intention. It’s also a great
way for existing developers to escape the
confines of the Intel platform. However you
view things, it’s another win-win situation
for Redmond.

Java + COM == Java++?
As mentioned above, one of the most
intriguing aspects of Visual J++ is the way
in which Microsoft has integrated COM
support into the language without adding
any new syntax. Everything works by over‑
loadingthe existing language semantics: for
example, an apparently simple assignment
statement might now involve the OLE API,
multiple method calls and soforth. All this
happens behind the scenes so that much of
the inherent complexity of OLE program‑
ming is hidden from the programmer. Using
a COM object in Java is much less work
than in C++.

To see how this works in practice, let’s
take a few simple examples. In C++, you
would typically call the C o c r e a t e I n s t a n c e
API routine to create an object of the class
associated with a specified CLSID. For
example, to return an interface pointer to a
Notebook control, we might see something
like this in aC++ OLE container application:
HRESULT h R e s u l t ;

I N o t e b o o k  *  p N o t e b o o k ;

h R e s u l t = : : C o C r e a t e I n s t a n c e ( c l s i d ,

NULL, CLSCTX_LOCAL_SERVER,

I ID_Unknown, ( v o i d * * ) & p N o t e b o o k ) ;

In this example, we pass the CLSID of
our Notebook control as the first parameter.
The second parameter is NULL to indicate
that we’re not interested in an aggregate
object and the third parameter describes

R E V I E W S

Visual J++ uses the Developer Studio environment, with syntax
highlighting available for Java and HTML source files. As with

Visual C++, ClassView and FileViewprovide different ‘views’

what sort ofserver isbeing r u n‐ in this case
a local se rve r which doesn’t r u n in ou r
process space. The fourth parameter tells
OLE which interface we're interested in, and
the final parameter tells OLE where to put
the interface pointer. I won't explain these

You can work on
C++ and Java
projects from the
same environment

terms in great detail because the emphasis
here is on demonstrating how neatly Java
blends into the OLE way of doing things. So,
how do we rewrite the above code in Java?

in to your current project.

Very simply, as it turns out:
INo tebook m_Notebook;
m_Notebook = ( I N o t e b o o k ) new N o t e b o o k ( ) ;

To create an instance of aCOM object, it’s
only necessary to use the new operator in a
way that’s completely natural to Java pro‑
grammers. In fact, unless y o u know that
I N o t e b o o k happens t o b ea COM object, you
might think this is pure Java. The assign‑
m e n t statement may look like it only con‑
tains a simple cast, but a lot more is going on
behind the scenes: the CoCrea te Ins tance
API is accessed just as it was before, but it’s
transparent to the developer. The Java com‑
piler reads the type library oft h e referenced
COM object, and buildsa list ofmethods and
properties associated with i t . Armed with
our freshly-created COM object, we can now
easily reference methods like this:
/ / E m p t y t h e notebook
m _ N o t e b o o k . C l e a r ( ) ;

GraphicsServer
f r o m B i t s Per Second

For more information - http://www.bitspersecond.co k Tel: 01273 727119

Vol 11-Issue 6 / November 1996

& CIRCLE NO. 930

EXE: The Software Developers’ Magazine 63



PROFESSIONAL TOOLS
FOR PROFEWIONAL DEVELOPERS

FROM GREENLEAF SOFTWARE
.The premier communications library. £259

A library of language-independentC routines that provide easy, reliable high speed communications for
your PCapplications programs. File transfer protocols include CompuServe B+; XMODEM,
YMODEM, ZMODEM, ASCII file transfer protocol andKermit. ANSI Terminal Emulation andNASI
support.

. Acommunications class library for C++. £229
Comm++ supports object oriented programming through the use of inherited classes.The library was
designed to make use of asynchronous serial communications in aC++ program aseasy aspossible.
Features include XMODEM, YMODEM, ZMODEM, Kermit file transfer andCompuServe B+, ANSI
and TTY terminal emulation. Multiport hardware support and provisions for portability.

. A versatile library of C programming tools. £199
The GreenleafDatabase Library is for programmers who want to develop their xBASE applications in
C without the limitations of using one xBASE language. Level 2 database control, Level 2 Relational
capability. The library is compatible with dBASE II I , dBASE IV,Clipper, FoxBASE,FoxPro, and
compatible xBASE DBMS products.

. Robust data compression and archiving for C, C++. £229
ArchiveLib is anew product from Greenleaf, adata compression library that providesa set of
programming tools to let developers quickly and efficiently compress ASCII or binary data into an
archival library for storage. It is 100%C++ library plus C and Visual Basic APIs, supports C++, C,
Visual Basic and others throughWindows DLLs.Multilanguage,multiplatform, extensible data
compression and archiving.

MS-DOS,Windows, Windows 95, Windows NT,Win32, BorlandPowerPack 32 bit.
Comm++ and the Database Library also support OS/2.
ArchiveLib also has support for Watcom 32bit extended DOS.
CommLib and Comm++ now have support for NASI and aWin32s Thunking Layer.
Products support all the major C/C++ compilers andVisual Basic.

Full Source code, No Royalties, 60 day money back guarantee.
FREETechnical support and access to our BBS.
Professional documentation aswith all our products.

PREMIER LIBRARIES FOR DOS / WINDOWS



One thing that you can’t do is create an
instance of aCOM object directly. You must
create the COM object by casting the right‑
hand side of the ‘new’ statement to the
required interface type. You can’t write:
/ / D o n ' t d o t h i s ! ! !

MyWombat w = new M y W o m b a t( ) ;

This code will compile ‐ it’s perfectly valid
Java syntax ‐ but any attempt to access
methodsor membersof the object will cause a
run-time error.

In Java, an ‘interface’ is a way of specify‑
ing the behaviour of an object without actu‑
ally defining the details of i t s
implementation. The language uses inter‑
faces to eliminate many of the troublesome
aspects of C++ which arise from usingmulti‑
ple inheritance. More importantly though,
the approach fits in very well with the OLE
view of the world, which is basedon anobject
making one or more interfaces available to
interested parties.

Microsoft has
integrated COM
in to Java in an
elegant manner

In the above example,we've leaptstraight
in and assumed that there’s an interface of
type Notebook. If the INotebookobject does
not support this interface, an exception of
type C l a s s C a s t E x c e p t i o n will b e thrown.
If you don’t want to worry about catching
exceptions, you can use Java’s existing
i n s t a n c e o f operator t o check that a partic‑
ular interface is available.

Another importantcomponent ofthe OLE
API i s Q u e r y I n t e r f a c e , which i s used t o
retrieve a pointer to a new interface for an
OLE object. In C++, we might see something
like this:

// m_Notebook p o i n t s to an o b j e c t

/ / t h a t ( h o p e f u l l y ! ) s u p p o r t s I P h o n e l i s t

IPhone l i s t  *  pPhone l i s t ;
m_Notebook->QueryIn ter face

( I I D _ I P h o n e l i s t ,

( v o i d * * ) & p P h o n e l i s t ) ;
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This example calls Q u e r y I n t e r f a c e t o
obtain a new interface pointer to the
IPhoneL i s t interface o f the m_Notebook
object that we created above. In Java, this is
even simpler, with the details again handled
through what looks like an ordinary typecast:

I P h o n e l i s t mP h o n e l i s t ;
m_Phonelist = ( I P h o n e l i s t ) mN o t e b o o k ;

Reference counting
Because OLE supports the idea of multiple
interfaces being handled by the same object,
it’s easy to end up with a numberof interface
pointers, all of which refer to the same object,
even though they point to different types of
interface. How can we tell if two pointers
both refer to the same object? In C++,adirect
comparison of the two pointers will naturally
fail since the two pointersalways point to dif‑
ferent locations in memory. In order to get
around this, C++ programmershave to resort
to a kludge like this:

/ / c o m p a r i n gp P h o n e l i s t and p N o t e b o o k

TUnknown p U n k 1 , p U n k 2 ;

p P h o n e l i s t - > Q u e r y I n t e r f a c e

( I I D _ I U n k n o w n , ( v o i d * * ) &pUnk1) ;

p N o t e b o o k - > Q u e r y I n t e r f a c e

( I I D _ I U n k n o w n , ( v o i d * * ) & p U n k 2 ) ;

i f ( p U n k l = = p U n k 2 ) {

/ / The same o b j e c t

} e l s e {
/ / D i f f e r e n t o b j e c t s

I n this example, Q u e r y I n t e r f a c e i s
used to obtain pointers to the I U n k n o w n
interface of both objects ( remember that
COM uses the TUnknown interface to estab‑
lish object identity), which are then com‑
pared. Of course, this code could be
simplified, but you can see that testing for
equality isn’t as simple as it might be. In
Java, however, the test looks like this:

i f ( m _ P h o n e l i s t = = m_Notebook) {

/ / The same o b j e c t

} e l s e {
/ /  D i f f e r e n t  o b j e c t s

Because the Java language does not use
pointers, a direct comparison of two inter‑
face objects can be given completely differ‑
en t semantics. Under the hood, the Java
run-time code may b e calling Q u e r y I n t e r ‑
f a c e , or storing the I U n k n o w n interface
pointer as par t of i t s representation of a
COM object. Either way, the effect is the
same as the C++ code, but much more read‑
able and elegant.

Another issue that must bedealt with in
C++ COM programming is reference count‑
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ing . I’vejust g i v e n you a couple of examples
o f how the Q u e r y I n t e r f a c e API i s called,
but I haven't told the whole story. The OLE
library maintainsa reference count for every
interface pointer that it dishes ou t . Each
t ime that Q u e r y I n t e r f a c e re t u rns a refer‑
ence to a specific interface, it increments an
internal coun t e r for that interface. When
you call Re l ease (another API func t i on ) to
dispose of an interface, the interface’s refer‑
ence count is decremented. The library dis‑
poses of the internal data st ruc tu res which
maintain the interface when the reference
count reaches zero. Thus, if you make a copy
of an interface pointer and hand it to some‑
one else, you have to call AddRef to advise
OLE of the new reference. Frank ly, the
whole thing amounts to a major p a i n in the
neck. It means that responsibility for keep‑
i n g track ofreference counts is placed on the
programmer. Get it wrong and your inter‑
face might either disappear ahead oft i m e or
else no t be de-allocated at all.

Happily, all this nonsense disappears
when we move over to Java. The Java run ‑
time system effic ien t l y manages all refer‑
ences to dynamically created objects (bo t h
ordinary Java objects and COM inter faces)
and the built-in garbage collector au tomat i ‑
cally keeps track of how many references
there are to an object. You don’t even need

t o call Re l e a se when you're done with an
interface ‐ it all happens automatically.

COM vs Java Beans
A Sun has
responded to Microsoft’s ActiveX initiative
by launching an initiative of i t s own in the
form ofJava Beans, intended asanarchitec‑
t u r e for creating platform-independent soft‑
ware components. I couldn't help but smile

you'll no doubt be a w a r e ,

at the number of subtle little bean-oriented
comments whichI spotted in the latest edi‑
t i on of Microsoft Developer News. Eg ‘That
sure beats having to grow your own beans
by wr i t i ng everything from scratch in Java.’
Whichever way you look at i t , the battle for
the Internet has moved into high gear and
Visual J++ is g o i n g to be a very important
weapon in Microsoft’s arsenal

The Internet aside, a n i n c r e a s i n g num ‑
ber of developers are beingattracted to Java
simply because it gets right so many of the
things that just didn’t gel in C++. The inher‑
ently higher level approach of Java ( w h e n
compared with C + + ) brings m a j o r benefits
to the programmer: developers are released
from much oft h e tedious ‘grunt-work’ which
often has little to dowith the task in hand.
This is t r ue of something like ( s a y ) garbage
collection in a general sense, and with COM
p r o g r a mm i n g i n particular. Packages, built‑
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in thread suppor t , interfaces rather than
messy multiple inheritance, and the
p r om i s e of platform independence all add
up to a very e n t i c i n g combination.

At the present t i m e , Visual J++ repre‑
sents the best Java development e n v i r o n ‑

me n t currently available on the Intel
platform, largely because of its ActiveX sup‑
port . And even if you aren’t interested in
Java for itself , it’s a great way to build COM
objects. Of c o u r s e , all this may change: Bor‑
land is still hard at work on Latté, a devel‑
opment system which looks a lot like a
version of Delphi, and Symantec is finalis‑
i ng Visual Café ( n o t to be confused with i t s
e x i s t i n g products). For the m o m e n t , Visual
J++ looks like the one to go for, but watch
this space... L

Java

Dave Jewell is a freelance consultant, pro‑
grammer and technical author. You can
contact Dave as DSJewell@aol.com,
102354.1572@compuserve.com or DaveJew‑
ell@msn.com.

Microsoft Visual J++ is available from Grey
Matter (01364 654100) at £75 until the end
of November. It is also available at £75 from
System Science (0171 833 1022), and £79
from QBS ( 0 1 8 1 956 8000 ) .
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espite the
g u n g - h o
title, this is

an internet book
that is high onuse‑
ful informationand
l o won hype, and is
doubly unusual in
that it is by a UK

author and thus has UK references.
The book is aimed at those who are com‑

mitted to publishing information on the Web
and needto know how to goabout it. It covers
all levels of the decisions that must be made,
from managerial issues such as whether to
set up a Web server or rent space from a
provider, to the hands-on work of HTML
authoring ‐ and it is on this subject that the
book proves its worth. Chapters cover the
structure and tags of HTML 2.0 and all its
extensions,editingtools andfile formats, and
there is a substantial collection of tips for
achievinginterestinggraphical effects.

The section on Web servers contains a
brief discussion of the features to consider

when choosing products, such asmulti-hom‑
ing, proxy services and user agent support,
and evaluates 10commonly available servers
against these criteria. The author’s assump‑
tion is that Windows NT is the most appro‑
priateoperatingsystem for PC-basedservers.
Surprising, then, that Microsoft’s NT Server‑
bundled Internet Information Server ( I IS) is
not included in the list of products covered.
The book also includes a detailed description
of the freely available HTTPS server devel‑
oped by EMWAC for Microsoft.

The style of the book is to tell you about
the packagesyou can pay for, but then enthu‑
siastically describe the details of download‑
able lookalikes. So for example in the
graphics section, Corel Draw and Illustrator
are mentioned but it is Paint Shop Pro ( w i t h
its free 30 day evaluation period) that is the
basis of the chapter. This passion for all
things cheap made me assume the author
m u s t be an academic, and I was surprised
when the jacket listed him as an ‘internet
consultant’. Perhapson reflection it is achar‑
acteristic of ‘Webbies’ to believe that the nat‑

Effective AWK Programming reviewed by Paul Dunne
jis book is both

a tutorial and
official refer‑

ence manual for GNU
AWK ( o r G A W K ) .
Although GAWK is
now probably the clos‑
est thing to a defini‑
t ive version of the

Unix AWK program, other implementations
doexist, and the book goes to some length to
point out the differences between them,
includingcoverage ofthe POSIXstandard. In
particular, the final chapter, ‘theevolution of
the AWK language’ provides useful detail on
the divergence of the various versions.

The book does averygoodjob ofexplaining
the language,andgoes into plentyof detail on
all the important features. In particular, I was
pleasedto note the emphasis given to associa‑
tive arrays ‐ one of the great strengths of
AWK (and Perl), and all too often given little
attention in books about the language.

There are plenty of programming exam‑
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ples (a whole chapter of them, in fact), and
another section of handy library routines.
One minor criticism: many of the programs,
as the author freely admits under a heading
of ‘Reinventing Wheels’, are merely AWK
implementations of common Unix utilities.
This ‘gee whiz, look at all the stuffAWK can
do’ approach reaches i ts wo rs t in section
16.2.2: ‘An alarm clock program’. Okay, so
maybe you can doanything in AWK, but this
is pushing i t : a shell script to do the same
thingwould only bea few lines long. I for one
wouldhavepreferredmore in the way of fresh
solutions to practical problems, as in the lat‑
ter halfof the chapter. I suppose it could be
argued that these programs would be useful
to anAWK user ona ‘foreign’ system,without
the uti l i t ies that a Unix user takes for
granted (and, indeed, the book has an appen‑
dix with details about using GAWK on non‑
Unix platforms).

On the other hand, some are very useful
programs. The best is an # i n c l u d e proces‑
sor, rather like a simple version of the C pre‑

EXE: The Software Developers’ Magazine

ural way to obtain software is to download it ,
rather than paying for the packaging. If you
don’t want to spend the time downloadingthe
package, however, it’s includedon the CD.

The danger faced by any Web book is
rapid ageing. For instance, although it was
published in 1996, the book omits any refer‑
ence to IIS,and the mere4 pages of Java cov‑
erage looks a bit thin by today’s standards.
However, the resource guide at the end of the
book lists a set of URLs comprehensive
enough to provide updates on all the latest
Web technology.

Vv Verdict: Recommended

GoWeb!DynamicInternet
PublishingonthePCPlatform
DavidHarvey-George
Thomson International
ComputerPress
1-85032-251-1
£24.95
276plus CD-ROM

processor, implemented with the Bourne
shell and AWK. This is a fine program, remi‑
niscent of the climatic chapter of the classic
Software Tools byKernighanand Plauger.

The book is certainly an unmatched refer‑
ence source, butits meritsasatutorialare less
marked.It reliesheavilyon forward references
‐ that is,usingfeatures of the languagebefore
they have been defined. This would, in my
opinion, make things rather heavy going for
novices. Dale Doherty’s book ‘Sed and AWK’,
published by O'Reilly, would serve asa much
better introduction for beginners.

Verdict: Recommendedas
a reference

Title: E f f e c t i v eAWK Programming
Author: ArnoldRobbins
Publisher: SSC
ISBN: 0-91615-188-3
Price: $27.00
Pages: 336
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a s p i l e l e r t 3 l ameplanner detailing all participating c om p a n i e s and x. 2

products and enablingyou to book onto the Job title
selected free demonstrations of your choice ae

PLEASE ALSO SEND INFORMATIONTO:%Mainarea of activity Platform/ ps: fe)
i 001 iEducation/training C a p o t e ae a l Name 01 81 n
£ 002 LiRetail 101C)Apple Mac
3 102 CIPC/LAN Job title a i)
=" 103 CJUNIX

105 CJIBM AS-400 Name c© Oo ©
i 106 (Cl ien t -server sS

107 ( W i n d o w s Job title
199 ( ] O t h e r . ‐~ ] 3 a

z Company _= Turnover a ‑
5 (a) Addres3 sate Les: ress a O
3 013 LFood/agriculture a
0 1 4 (1Marketingservices/media ‑
cae gae l e e r oe Postcode
3 Mosembloveds 307 [Public sector Telephone fameen Si‘8 201 1-25

Bar ei 200 visit our website: Facsimile Ge
j 204 (1501-1,000 http://www.softinfo.com ii a t : a

a ae aaa for information to your fax: ‑
0181546 8882 Weosis
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Subscribers Club
T: title carefully steps through Nia

all you need to learn to add aere
interactivity to your Web pages

with Café, the first set of visual tools
for rapid development of Java applets. You wil l learn
the fundamental concepts of the project management
system, including flexible editing, browsing and
debugging tools, as well as the nitty-gritty of applet
design and Web page integration.

Graphic Java - Mastering the AWT
DavidGeary andAlan McClelland
£25.50 pve

x ‘ith Graphic Java you can gle
ao « ‘i explore the Java AWT in

r JAVA detail and learn how to
{ g e extend it to create the custom components you

need for your Java applets and applications. Writ‑
t e n for experienced programmers, i t provides
detailed coverage of every aspect of the AWT and
comes with a complete user interface toolkit built
on top of the AWT.

Selection RRP Your Price
Teach Yourself Java in Cafe in 21days £36.50 £29.20
Graphic Java - Mastering the AWT £25.50 £20.40
Java Developer's Guide £46.95 £37.55
Presenting ActiveX £27.95 £22.35

Detailsof all books belowcan be found in EXEMagazine,March - October 96

Selection RRP Your Price Month
The Java Handbook £20.95 £16.75 Oct 96
Delphi in Depth £32.95 £26.40 Oct 96
Expert C++ £26.95 £21.55 Oct 96
Pattern-OrientedSoftware Architecture £24.95 £19.95 Oct 96
The Late Night Guide to C++ £24.95 £19.95 Oct 96
Writing Compilers and Interpreters 2e £40.00 £32.00 Oct 96
The Java Programming Language £28.95 £23.16 Sep 96
The Java Application Programming Interface Vol 1 £36.95 £29.56 Sep 96
The Java Application Programming Interface Vol 2 £36.95 £29.56 Sep 96

Java Developer’s Guide
Jamie Jaworski
£46.95

ith this Java Developer’s
NE Guide, you'll discover

sh how to exploit Java’s
architecturally neutral character‑
istics in your o w n applications.
Every facet of advanced Java pro‑

gramming is covered in detail, includingsecurity,
networking, GUI programming, multimedia and
databases - from the experts perspective!

Presenting ActiveX oN
xJay Kottler and Warren Ernst

£27.95
his book provides a hands-on overview of
Microsoft’s new ActiveX technologies and
describes the roles existing Microsoft tech‑

nologies play in this new architecture.The CD-Rom
contains source code from the book and powerful
ActiveX utilities. It also teaches how ActiveX will
letWeb publishers and developers add dynamic ele‑
ments to their Web pages and applications.

Selection RRP
Java Essentials for Cand C++ Programmers £24.95
Civilising Cyberspace £22.95
Software Requirements and Specifications £19.95
Java Unleashed £46.95
Visual Basic 4Unleashed £41.50
Database Developer's Guide with Delphi 2 £49.95
TeachY ourself Java in21Days £37.94
Delphi 2Unleashed £54.95
ProgrammingWindows 95 Unleashed £46.95
Schildt's Advanced Windows 95 Programming £22.95
Essential Java £26.95
Cross-Platform Programming for Windows £26.95
Foundations of Visual C++ Progr for Windows 95 £38.99
Visual FoxPro Developer's Guide £41.67
Delphi Programming for Dummies £18.99
Unix Internetworking, Second Edition £52.00
Survival in the Software Jungle £39.00

BOOK ORDERS
My Subscribers Club Number:
Payment Options
Cheques or purchase orders only.
O) Jenclose a cheque for

Shipping at£3.50 per order £3.50

TOTAL
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invoice.

Your Price Month
£19.95
£18.35
£15.95
£37.57
£33.20
£39.96
£29.99
£43.96
£37.56
£18.00
£21.00
£21.00
£29.95
£31.25
£14.25
£39.00
£29.00

Aug 96
Aug 96
Aug 96
July 96
July 96
July 96

June 96
dune 96
June 96
May 96
May 96
May 96
April 96
April 96
April 96
Mar 96
Mar 96

(payable to EXEMagazine and drawn on a UK bank)

Simply fax to 0171 437 1350 (with purchase order) or post
(with cheque) this form with your order to:
EXEBookPage,Centaur Communications Limited,
Freepost 39 (WD 1414/29),St Giles House,
50 Poland Street, L o n d o nW1E 6JZ
Pleaseallow28days for delivery.

=
1
1
1
1
1
1
1
1
1
1
1
1
i
1

QO tenclose a company purchase order. Pleasesend an !
1
1
1
1
1
1
1
1
1
1
1
1
1
1a
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Professionalanti-virussoftware
for largeorganisations. True

client-server virus protection for
DOS/Windows,Windows 95,
WindowsNT,NetWare,

OpenVMS,OS/2, BanyanVines,
Unix andMacintosh.

SophosPlc «The Pentagon
Abingdon -OX143YP . England

Tel 01235 559933
Fax 01235 559935

Emailsales@sophos.com
http:/ /wwwsophos.com/
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EAEDeals
SaxWebster Control 2.0 ‑
Adds Interactive InternetAccess to Your Apps
The Internet is now an p e e r s

integral part of the every‑
day lives’ of business
users, so demands for
easy access are grow‑
ing. The latest release of
Sax Webster Control
meets this requirement
by giving you the ability
to supply users with di‑
rect, seamless access to
the Internet from within anapplication.
Don’t confuse Webster Control with standalone browsers from

Netscape or Microsoft, it is a distributable, royalty-free browser inside a
custom control. All you do is drop Webster onto a form and users have
easy, affordable, interactive links to the Net.

You can take users directly to the website of your choice or connect
them to the data they need. The Webster also lets users make selections
from pre-definedmenus, search via keywords, send information to a server
and receive automatic updates. Even users who are not connected can
have the information posted to their PC.

Sax Webster Control 2.0 also includes table support, on- or off-line
browsing,a filter feature, automatic sessions that can run on-going informa‑
tion, e.g. on exhibition stands or retail outlets, and full printer support. It
reads level 3.0 HTML from local files, database records, the Internet, or the
data source of your choice. Available in 16-bitor 32-bit ActiveX versions for
usewith any?? inVisual Basic 4, Delphi and Visual C++.

Contemporary Software are offering Sax Webster Control 2.0 to readers
at the special price of £80 for the 16 or 32 bit versions (saving £30), or
£125 for a 16/32bundle (saving £50) ....+ £8 delivery +VAT up to 30th No‑
vember 1996. To order: Call 01344 873434, fax 01344 872229 or email
<cssales @contemporary.co.uk>. Pleasequote EXEspecial readeroffer.

JavaScript Starter Kit
If you can compose HTML for Web
Pages, you can use JavaScript to create
living, interactive pages - and you don't
need a degree in rocket science.

Orlando HTML Editor
This full featured HTML editor contains
all the tools you need to create powerful
Web pages, including a full range of
JavaScript programming features.

JPad Pro JavaScript Edition
JPad analyses your JavaScripts and
HTML for syntax errors. Now you don't
have to guess why a script dowsn’t work
- JPad will show you.

S ta r te r K i t

JavaScript Reference
Acomplete hypertext reference to the JavaScript language.

JavaScripts Library
More than 50 sample JavaScripts that you can use in your Web pages.
Ready-to-run Java Applets
JavaScript can ‘communicate’ with Java applets, so you can add the power
of Java without actually writing Java code.
We have one copy to give away FREE to a lucky EXE reader. Send a post‑
card with your name and address to EXE Deals (Java Kit), 50 Poland
Street, LondonW1V 4AX.

ADVERTISERS INDEX
PRODUCT/SERVICE CIRCLE PAGE
_Books 921

o p m e n t Tools 892
932

ADVERTISER
MicroftTechnology Ltd
Microsoft
MKS
OpenEnvironments
Oracle
OxfordComputerConsultants
Popkin
A
QBSI
Qasil
Quadron Development Tools ‑e v e l o p m e n t Tools
Rainbow Security Products _
Readmar : o l s

RidgewayPress
Soffront

m m i n g Tools Soft Export
l o p m e n t To o l s SoftwareParadise

SoftwareParadiseIT
Sophos
Sunsoft
SystemScience I
SystemScience II
Wextech
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Versions
Available

» SeansDisplay, Print O v e r45File
Formats

-. Document Imaging
= Scale-to-Gray

= Advanced GUI
Sh Som,

eS Image Pratcessing

The Next Generation of Imaging Technology for Developers”
ImageGear™ 6.0 shifts your development schedule into
warp drive by providing you with the most
comprehensive, easiest to use image processing solution
available. With support for over 45 file formats and an
API featuring 200 plus functions, ImageGear is the
toolkit that no developer should be without.
Standard and Pro Gold™
the level of performance and functionality you need.

versions allow you to purchase

ImageGear offers the high speed display of both bitonal
and full color images with functions like scale-to-gray,
automatic aspect-ratio correction, panning window,
magnify window and much more. Advanced features
like auto-deskew, sub-pixel display accuracy, rotate to
any angle, and special effects add robust image

processing to any application. ImageGear's new display
technology is fast and easy to use and printing is more
accurate than ever with new high-level functions. The
TWAIN scanning interface with support for 32-bit

gives you complete control. GUI functions makedrivers
integration quick and seamless, and multi-platform
support provides a complete solution to portability
issues.
The AccuSoft Image Guarantee™ assures that your
application will read every valid image. You can turn to
uswith confidence because we have over ten years of

g .  S oexperience asthe leader in quality image proce:
call the experts at AccuSoft, and step up to the next level
in quality and performance with ImageGear.

Visit our Website @ www.accusoft.com
FREE ImageGear 6.0 Demo

#& ImageGear Special FX in Action 2
#& Comprehensive Product Info

Imaging Toolkit Glossary and Much More!

Authorized U.K. Distributors
Grey Matter

Phone: 0136 465 4100
Fax: 0136 465 4200

Phone:

AccuSoft Corporation
Two Westborough Business Park
Westborough, MA 01581
FAX (508) 898-9662

Highlander Software L td .
0181 316 5001

Fax: 0181 316 6001

AccuSoft
HighPerformanceImaging

Call for FREE Demo!

PtS Direct
Phone: 0192 857 9900

Fax: 0192 857 9901

EXS ACCUSOFT
IMAGE

GUARANTEE
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Edjucation Interev/intranet Hanworth Lane Tel. 0800 969045 58-60 BeresfordStreet
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Q) YES| want a one year entry at £240 (+ VAT)

yt(s) entry into the EXE Directory for me/my company.
QO) YES| want a two year entry at £400 (+ VAT) + an extra 5 words free”

Name:

Contact Tel:...

Q lenclose a cheque for £. made payable to Centaur Communications. (Please write ‘EXE’ on the back of all cheques)
Please i n v o i c em ycompany “For extra words o naone year booking the cost i s£10 per word



® DEVELOPERS ACADEMY FOR

Java
Royal Agricultural College, Cirencester

<>

The UK’s most exciting residential Developers Event
Comprehensive Streamed Conference Programme ‐ plan your own course by
choosing from over 50 sessions.

USand UKStar Panel
Our expert presenters, including speakers from Sun, University of New York,
Symantec, Siemens, Earthweb, Hyperion and Domino Systems illustrate all
sessions with working examples and real life scenarios. The atmosphere is relaxed
and presenters will be available offline for the entire conference.

6 key ways you will benefit from this conference
1 Pick up techniques to make your applications look and run better.
2 Gain new insight into how to accelerate your time to market.
3 Learn how to reduce your development costs while maintaining quality.
4 Understand how to really set your products apart from the competition.
5 Get down to some serious networking with fellow developers.
6 Probe the world's most knowledgeable Java gurus for specific solutions

to your problems.

Who will you meet?
Network with fellow developers working for the corporate market, form alliances,
exchange ideas, pick up new tips, get alternative solutions and glean the latest
industry gossip.

In association with Supported by

TR  &  Osu
and the http://www.java.co.uk.

http://www.softinfo.com softworld@softinfo.com
i To receive details direct toyour fax, callO181 546 8882
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CAREER*DEVELOPMENT
| Programmers
London up to £25,000
The Company: Software house experiencing explosive
growth and constant new business.
The Position: 'C’ application programming in a large

| number of short term projects, hence great job variety.
| The Person: Strong knowledge and expe r i e n ce o f 'C’,
also of Windows 3.11, 95 & NT MFC/SDK 32-Bit pro‑
gramming. Some VB knowledge an advantage as is
Novell Ref: JA - 101EX

'C'/ C++ Windows NTdevelopment
West Sussex to £35,000 + Benefits.
The Company: Expanding software house providing sys‑
tems and solutions to a number of industries in the IT
sector.
The Position: Using OO techniques you will be develop‑
i n g database and graphical communication systems.
The Person: Degree educated you will need to have pre‑
v i o u s development expe r i e n ce of 'C' and C++ along with
UNIX and/ or Windows NT. Any MFC or Motif experience
will be an advantage.

Ref: TS - 101EX

C++ UNIX Financial Software House.
City to £35,000 + Benefits.
The Company: Develop systems for futures and options
used by banks and financial institutions.
The Position: Senior Software Engineer to develop UNIX

|] based financial systems us ing C++ within an Object
Oriented Environment.
The Person: 2-3 years commercial experience of C++ &
UNIX preferably within an 'OO' environment. Previous
financial e x pe r i e n c e not necessary.

Ref: DL - 101EX

‘C'/ C++ &Telecommunications
Hampshire to £25,000 +excellent benefits.
One of the UK's expanding telecommunications compa‑
n i e s are looking to recruit highly skilled professionals to
jo i n their expanding team. Degree educated you will have
considerable expe r i e n ce in software development us ing
'C' or C++. For this position you will be working in a team
environment developing software us ing the latest technol‑
ogy. In return our client offers excellent career opportuni‑
ties along with a full benefits package.

Ref: TS - 102EX

' Aylesbury

‘0advertise,call KieranWatkinson0171287 5000 x3402
: email: kieranw@dotexe.demon.co.uk

‘C' & UNIX New Developments.
£21,000 - £26,500.

The Company: Internationally known software house
who develop many well known and award w i nn i ng shrink
wrapped software products
The Position: To work within the R&D group on new
product development. This is a flexible company with
regard to hours and dress code.
The Person: Experience within ‘C’ or C++ under any
flavour of UNIX. Ideally you will have gained at least 1
years commercial expe r i ence of the above

Ref: JJ - 101EX

New Advanced Financial Applications.
City up to £35,000 + Benefits.
The Company: Financial software house involved in i n n o ‑
vative and technically advanced financial applications.
The Position: Working within the Client Server group on
new applications for broking and banking clients.
The Person: You will b e goal driven with p r e v i o u s devel‑
opment expe r i e n ce o f ‘C' & UNIX. An interest i n financial
business would be beneficial. Ref: JJ - 102EX

Xwindows C++ & Sybase banking systems
London (E1) to £40,000.
The Company: One of London's seven ma i n financial
exchanges.
The Position: You will be developing UNIX based GUI
systems us ing C++ & 'C’ for us on an active trading floor
which are connected to a m a i n Sybase database.
The Person: Degree qualified (first or 2:1) with good
commercial e xpe r i e n ce of 'C'/ C++, UNIX and Sybase.
Further experience of Xwindows/ Motif would be useful as
would knowledge of trading floors. Ref: DL - 102EX

‘C'/UNIX Application Programmer.
City up to £25,000 + Benefits.
The Company: Large provider of contract chauffeur and
taxi s e r v i c e s to ma j o r corporate clients.
The Position: Support and technical backup, alsosystem
development in 'C’ & UNIX. Problems diagnosis, solution
implementation, systems design
The Person: Educated to at least ‘A’ level, preferably
Graduate level, with 2 years experience of 'C' program‑
m i n g in a UNIX environment. Previous expe r i e n ce of a
support role, real-time development and TCP/IP is highly
desirable. Ref: JA- 102EX

Pay Rise for Powerbuilder.
Central London, £35,000 - £45,000
The Company: Renowned consultancy offering a wide
variety of projects working with world class financial insti‑
tutions.
The Position: Working ona full project life cycle for high
profile financial systems u s i n g Powerbuilder V5 with
either Oracle of Sybase.
The Person: Successful IT Professional with at least s i x
months solid Powerbuilder V4 or V5 experience and sig‑
nificant exposure to any Relational Database technology.

Ref: MD-101EX

These areasmall selectionof our current vacancies.Pleasecallor send/fax aCVformore information.
ISI

Telephone: 01908 260910

REAL-TIME

C++/ REAL-TIME TEAM LEADER OOX-TRAIN TO JAVA

Computer Recruitment,70A High Street, Stony Stratford,Milton KeynesMK11 1AH.
Fax: 01908 260098

Formore jobs, browseour web page at: http://ww
Email: mail@yisioner.co.uk

visioncr.co.uk

‘C ’ / UNIX

‘C’ / UNIX / Device Drivers
Herts - To £30K

Our client is predominantly a developer of
software and a supplier of computer s y s
tems and associated support serv ices for
retail applications. Candidates should
have expe r i ence of real-time applications
and either two years of ‘C’ / C++ under
UNIX or Visual/Borland C++ in a Windows
environment, preferably u s i n g the class
libraries. You must be able to work well
within a team. Ref: CP/1

‘C’/ C++ REAL-TIME
Bucks - To £22K

Our client develops chips and software for
the video conferencing industry. They are
searching for candidates with a m i n imum
of two years ‘C’ / C++ programming, with
experience of embedded real-time appli‑
cations. Applicants must be highly self
motivated and a team player.

Ref: CP/2

EMBEDDED ‘C’/ C++
Berks/Avon - £15K - £30K

A range of Software Engineers are
required with a m i n i m u m 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 is expanding into
the European markets. Ref:DE/3

Logistix Recruitment Limited, Lamb House,

Church Street, Chiswick Mall, London W4 2PD

N. HomeCounties - To £38K+bens
We are seeking a high calibre Team
Leader/Project Manager for a leading sup‑
plier of open systems software.
Responsible for up to seven people, the
successful candidate will be involved in
influencing and driving the strategic direc‑
tion for technology. Candidates should
have at least five years computing expe r i ‑
ence including a year as a Team Leader,
two years ‘C’ programming experience and
UNIX to system administration level.

Ref: LC/4

X WINDOWS/ MOTIF
Cambs - £20K-£30K

Excellent opportunity to develop a leading
GUI product for the next century.
Candidates should have at least four years
post-graduation expe r i ence where they
gained good ‘C’ / UNIX p r o g r amm i n g
skills. In-depth knowledge of X-Windows
and Motif essential Ret: DE/S

SOFTWARE TESTER
Herts - £25K - £32K

Our client, a leading supplier of open sys‑
tems software, is currently seeking an
additional Software Tester. For these chal‑
lenging roles, candidates must have UNIX
‘experience along with a grounding in shell
programming and networking
Understanding of ‘C’ or C++, a knowledge
of commercially available tools and famil‑
iarity with PC hardware is also required.

Ref: LC/6

Logistix

Herts - To £40K
This British company is developing net‑
working products for the US market and
requires additional software eng ineers .
Candidates should be educated to degree
level and have at least four years software
development e xpe r i e n ce including object
oriented programming. Our client will be
using JAVA for all its development work ,
s0 training will be given to the successful
candidates. Ref:LC/7

UNIX / SYBASE
C. London - £32K + BB

We requ i r e an Analyst Programmer for the
financial sector, based in Piccadilly.
Working as part of a small team on devel‑
opment and maintenance of the in-house
trading system, using Sybase and ideally
Powerbuilder, under UNIX. You will assist
Fund Managers in identifying system
requirements and you will act as project
manager for m i no r projects.

Ref:RC/8

SENIOR TECHNICAL SUPPORT
West London - £30K + car

Our cl ient, a software house developing
cross-platform client server software. They
are seeking a technical support specialist
to support developers of the latest genera‑
tion of 4GL tools for UNIX, MS Windows
and OS/2. You will have at least some
e x p e r i e n c e o f supporting the above a s well
as being a high achieving ambitious indi‑
vidual Ref:JK/9

Fax: 0181 742 3061 E-mi

Berks - £20K - £35K
Experienced ‘C’ / UNIX Systems
Engineers required for this telecommuni‑
cations division of a ma j o r software com‑
pany. Positions are available at all levels,
for engineers with recent expe r i ence o f
device driver development and/or network
management. Rewards include competi‑
tive salaries and interesting working e n v i ‑
ronment. Ref:JK/10

SYSTEMS ENGINEER
Herts - £25K - £35K

Systems Engineers are required by this
US software products supplier. Suitable
candidates should have at least two years
‘C’ and UNIX exper ience. Whilst not
essent ia l , device driver writing and/or
operating systems i n t e a l s expe r i ence
(preferably UNIX) will be highly desirable.
These positions will appeal to people who
enjoy working in a technology strong team
environment. Ref:LC/11

“‘C’/ UNIX DEVELOPER
BERKS- To £30K

Our client is a leading supplier of Systems
Management software and s e r v i c e s for
O p e n Systems. The emphasis is on pro‑
viding solutions, not just products, with
serv icesbeing a big part of the company’s
offering. They are looking to extend their
development with people who have a
practical knowledge of UNIX with design
and programming e x p e r i e n c e in ‘C’ and
Shell Environments. Ref:RC/12

logistix@atlas.co.uk



IT 'S T I M E F O R A CHANGE
Another year is nearly over and nothing has changed over the last t w o years,
your bored with your current project, your best friend has abetter job than
you have and he's on more money than you, what do you do?
It's time to talk to us, we can connect you to some of the best positions in
the South East, you will not only attract a higher salary but the projects will
bedifferent and exciting, there will be new colleagues to work with, a new set
of friends and always with the promise of even better opportunities to come.
Don't w a i t any longer, call us before you do anything else and make that
move.

Space Engineering to £ 3 0 K ( U K )
This company a designer of OO Software for the Worlds Space
Industries including the European Space Agency has won new contracts
both for the UK and in Europe.
They seek Degree qualified software engineers with a strong background
in Object Orientated development gained ideally in a similar software
development environment but good general applications developers are
also of real interest. particularly those with experience of safety critical
software or from a defence background.
You will need a m i n i m u m of 1year post graduate experience of software
design using C++ in a UNIX environment. Any experience of Team
Leadership for senior positions will also beof interest.
The company offers an excellent salary (basic to £30K in the U K ) +
benefits including substantial overseas allowance for European based
positions.

Wehave many other similar positions sowhat are you waiting for?
Call and let ustell you about the position that will interest You!

SH 1 Ron Cook ,ssoc i a t es e Chambers or
mes Hunt Now!

TECHNICAL RECRUITMENT CONSULTANTS. Telephone
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 01425 475480
TEL: ( 0 1 4 2 5 ) 475480 F A X : ( 0 1 4 2 5 ) 480807

I n a n d a r o u n d
We s t Yorksh i re

Wehave clients currently seeking the following:
Software Engineers with comms or networking
particularly ‘C’ & ‘C++’
Software Engineers for ISDN programming

Software Engineers with SCADA experience
using ‘C’ Pascal, or Assembly language, to
work in NT or OS/2 environments
PICS Developers with NEC 7xxx assembly language
Software Engineers for technical applications,
experienced in ‘C’, Pascal or ‘C++’ under
VMS, UNIX or Windows
DBA with INGRES or SYBASE or ORACLE
Customer Support Manager to lead a small
applications support team & introduce
professional service levels. to £30,000
Tech Support Supervisor with network and modem skills to £17,000

to £30,000
to £35,000

to £22,000
Please call

to £20,000+bonus
£22,000 to £25,000

Software Development Manager for client
server environments ( UNIX server & VB /
Windows front ends) £25,000
Visual Basic developers (SQL an advantage) to £23,000

For your next career move around West Yorkshire telephone
Vincent Atherton on

Leeds (0113 ) 250 4560 or write to:
AIREDALE RECRUITMENT

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

A i redale Recrui tment

To advertise, callsuc Watkins 0171 287 5000 x3402

t h e s o f t c o r p o r a t i o n
Specialists in Software Development Staff Recruitment

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems indiverse application areas including: Multi-media, Virtual Reality,natural language,
DTP, Telephony, LANs, Electronic publishing, On-line information Feeds, Finance and
BankinginbothWindows and NTServer.
Position available vary from traditional Programmer/Software Engineerand Analyst/Programmers
to Designer/SeniorSoftware Engineersinthe overall strategic direction for end-user organisations.
£17-£35K +benefits REF: SC/O1/EXE

WINDOWS OR X-WINDOWS/BANKING ALL LEVELS
Three city clients requirewindows skills at any level. Other relevantskills are SQL server, Transact,
SQL, UNIX, VMS or PS-DOS,C,C++, Open Client (DB and Net library), MFC, Open interface and
APT. Exposure to analysis, developing user interfaces and rapid development techniques. Full
training inMiddleOffice/Productionand FrontOfficeSystems including:Financialand Management
Accounting, Treasury, Equity, Fixed Incomeand Derivatives.
C AND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellentopportunities exist for brightgraduates with one year +experience. Personalbackground
requires asolid understandingof the project lifecycle and acommitment to highquality coding. You
will be trained in all aspects of Investment Banking, relational databases, 4GLs and Object
Orientated Design. Agoodopportunity for asecondcareer move.
£17-£25K +Bankingbenefits

CAMBRIDGE - MANY, MANY EXCITING OPPORTUNITIES
A wide variety of specialist, leading edge IT companies in areas as diverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA, GIS, BUSINESS MODELLING,
FINANCIAL/TREASURY, EMBEDDED SYSTEMS AND SOFTWARE RESEARCH/
MANUFACTURING require high calibre software development staff at junior and senior levels.
Technical skills required include. C, C++, VISUAL C++, VISUAL BASIC, X-WINDOWS MOTIF,
GUI's, NT, TCP/IP/X25/X4000, PROGRESS, SAP, Relational Databases, INTERNET
CONNECTIONS and ATM (Communications not ATM machines). REF/O4/EXE
INGRES/ORACLE/SYBASE/GUPTA/OOD AND OOP ALL LEVELS
Additional experience of: SQL, Forms, C and C++ required. Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
‘Administration, DBAs, Pre/PostSales andsolid programmingknowledgeand expertise. Pleasecall
to discuss your particular requirements.
£18-£40K + benefits REFSC/O5/EXE

C/C++/VISUAL BASIC/UNIX/WINDOWS 95/NT SERVER DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientific and
Governmentapplicationenvironments requireexcellent C skills. BothWindows development skills
W3.1 SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and good
application knowledge are again much in demand. Software development experience is the key,
andbeingable todeliver highperformance, high quality, well specifiedsoftware incompetitive time
scales. Opportunities vary from small to large software companies involved in expert systems,
GUls, Image Processing, GIS, EIS, Communications, Networking and Object Orientated
Databases. Graduates through tosenior software engineers/team leadersare required. Pleasecall
to discuss.
£14-£35K + benefits REF:SC/O6/EXE

UNIX/VMS/WINDOWS 3.1/95/NT MFC/C/C++ ALL LEVELS
A degree in computer of natural sc ience , two years solid C/C++ programming experience and a
sound understandingof UNIX,VMS or MS-DOS are requiredto work on large scaleprogramswith
user interaction. You will need an intelligent problem solving approach to work and be a quick
Jeamer to programmer software in an X-Windows, Windows SDK or NT environment, port software
to different systems and liaise with customers to drive through product improvements. Excellent
career opportunities for the right candidates.
£16-£28K REF: SC/O7/EXE

LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS
Senior Development Engineers Analyst Programmers
To£30K +benefits To£27K +benefits
Strong programming skills in C or C++ and Windows NT are pre-requisites for these positions.
Experienceinsomeof the followingareas isalso required:Windows 3.1/95,Windows NT,Windows
SDK, MSC7.0, MFC,Visual Basic,VisualC++ and MicrosoftNT. Also desirable areWindows XVT
libraries or networking skills. REF: SC/O8/EXE

SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Clienv/End Users, Software Vendors and Software Houses dedicated to strategic
implementations of leading edge technology and integration of applications across different
hardware and operating systems platforms require candidates to degree level with a
scientific/technicaldevelopment bias and 1-3years experience. There are two main options
TECHNICAL DEVELOPMENT:Continued use of UNIX, VMS, MS-DOS,Windows NT(SDK, NT
orX-Windows and Toolkits), NetworkingandCommunicationswith companiesoffering technology
basedcareers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunities to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments includingfinance. Pleasecall todiscuss your particular career, growth andpotential.
£12-£25K +benefits REF: SC/OS/EXE
VISUAL BASIC SKILLS MUCH INDEMAND- PLEASECALL TODISCUSS REF: SC/10/EXE
HANTS/LONDON-VIRTUAL REALITY DEVELOPERS-MFC, C++ - to £35K REF: SC/11/EXE
LONDONCOMMSSPEC X25, X400 £40-60k REF: SC/12/EXE
C,C++/MFC - Countrywide REF: SC/A3/EXE

t h e s o f t c o r p o r a t i o n
Third Floor,7-15 Roseberry Ave, London EC1R 4RP
Tel: 0171833 2772 Fax:0171833 2774
email: jmcb@softcorp.demon.co.uk

REF: SC/OS/EXE



CodeGeneration
C++
Smalltalk

Delphi*
Visual Basic*

zers understand that they need to
ensure any i n v e s tm e n t they make i s protected.
The System Architect f am i l y of Analysis &
De s i g n tools allows them t o d o i t and d o i t well
without needing to comp r om i s e on functionality

Designed to be in step with today's development
needs; Object Or ien ted, Client Se r ve r, RAD and
BPR. The common repository approach of
System Architect allows all your developers,
whatever their needs, to learn only one tool and
more importantly to share their data on a project
or enterprise basis

Furthermore Popkin's track record has shown
that just as they had the t support tools
available for yesterday's n e e d s and now have for
today's. W h y not let Popkin worry about your
needs for t omo r r ow

50,000

ARCHITECT

PowerBuilder (data + scripts*)

OBJECTORIENTED
ANALYSIS&DESIGN

SYSTEM

System Documentation
Links to Microsoft Word
Links to Visual Basic
Internal Report Painter
External Reporting Language

or All Your
Modelling
Needs
For more information call

01926 450858 NOW!
POPKINSOFTWARE& SYSTEMSLTD
SYSTEM ARCHITECT ™

StAlbans House, Portland Street, Leamington Spa,
Warwickshire CV32 5EZ England.
Tel: 01926 450858 Fax: 01926 311833 * Call for availability



ERRTHLY PROGRAMMING LAIGUAGES ARE
M E S E LY R U D I M E N T A e y E F F O R T S T O

ADAPT L E G A C Y \JericlLes

Asoftware is a software is asoftware
en Ctrl-Brk scoured the net, we were interested to find how

the perception of software differences can vary widely. We
read on the O'Reilly Web site (http:/ /software.ora.com /news /
ms_internet_andrews.html)We have found that NTSandNTW have
identicalkernels; in fact, NT is a single operating system with two

ACROSS

Input
Van.

6

Get t i ng da ta off the M4
a n d w h a t to do first? J

Age in the once wonderful indu:
Got from George - what an oper
Most neat, like seventh Heaven? (7

with @sum(..) (5
feeling like a spare p a r t even (9)

dly little firm m a k e :
in 1 ac (7)
g information tech

They have grand ones about a linear array (9
Such wide knowledge from basis ofinheritance to
s l o w i n g musically (7

pt ic performer (7
Veggie paste from the hunt (5

EXE: The Software Developers’ Magazine

Send y o u r r a n t s and raves and interesting tales to:
EXE Magazine, 50 Poland Street, LondonW1V 4AX

email: editorial@dotexe.demon.co.uk

GEIEST LESSONS &
OO. SoPTWARE 1S THE

>CONSE RVENCE OF MORE
F R E I M T W E U N N E R S A L S|

THIS PLANET is DOMWATEDW r i t C r e . S r i e e s H t
LeTsS c e r B a c k

modes. Only two registry settings are needed to switch between
these two modes in NT 4.0, and only one settingin NT 3.51.’Andon
the PC Week OnLine site (http:/ /www.peweek.com/archive/
1337/ pcwk0123.htm): ‘But officials at Microsoft, in Redmond,
Wash., responded that, upon boot-up, the Registry entries triggered
a series of changes ‐ 48 in the kernel and 700 elsewhere ‐ that tune
NT to bea workstation or a server.’

7. Repeatedly goover information technology with
original fee 7
One w a y US provides what people leave in the e n d(7
Harmful if y o u stick it in in two arguments (3
Such u n c e r t a i n t y for t h e processor that i t 2 ( 9

Regret the French w a y (3
Array 'd in splendour, well 2D (7
A sour little ent can become loving (7
Forces from ar;
Hangs on at t
Italian I
Born with t
Healthy multi

ask! (7

andard group (7)

f sodium (7
a output (5)

SOLUTION TO OCTOBER’S CROSSWORD

M7 ACROSS: 1.PROCESS5. CURRENT 9. OPERATE
: 10.ACADEME 11.TILDE 12.CONSTRUCT

13.ROYALTIES 16.NIECE 17.BLURB
19.GUIDELINE 22.RADIATION24. POINT
25. ORIFICE 26. INQUIRE27. ENGINES

y programming? ( 7 )
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1997 ‐ The Java revolution continues. Foyles
allocates a whole floor of i ts Charing Cross
Roadpremises to Java andJavascript books. Of
the 2300 software packages and products
released this year, 1245 have names derived
from coffee or beverage drinking of some kind.

However, one crack appears in the facade.
While watching a demonstration of a new Java
application at the JavaTwo conference in June,
a small boy is heard to cry ‘But it’s soslow!’. He
is hastily carried out.

The Observer newspaper follows up i ts
intelligent and campaigning 1996 Internet cov‑
erage with an article about CERNresearchcen‑
tre, where the World Wide Web was invented.
Since most pornographic material is carried by
the HTTPprotocol, the Observer argues, CERN
should beheld at least partially responsible for
its widespread availability. The article is head‑
lined ‘RingofFilth’.

1998 ‐ Corel is in the news again with its
surprise acquisition of Novell, which has been
ailing badly under the onslaught by NT. Corel‑
Novell publishes a new open networking stan‑
dard that it is claimed will enable cheap and
useful integration of embedded processors,
such as those found in cars, toasters and indus‑
trial plant. Microsoft endorses the standard
and implements its own version of i t , including
proprietary extensions which only work with
Visual Basic.

Borland alarms and puzzles industry pun‑
dits by making a profit for six consecutive
quarters.

1999 ‐ Security continues to bea big issue.
An independent consultant based in Redmond,
Washington claims to have founda hole in
Netscape Navigator by which applets are able
to determine and broadcast back to aWebmas‑
te r the colour of a Web surfer’s knickers.
Netscape’s stock plunges,andin September the
company is acquired by Corel for a song. Corel
sorts out JavaScript, and in recognition of the
fading glamour of the word ‘Java’, renames the
scripting language ‘Malcolm’. Microsoft
announces that it will implement the new lan‑
guage with i t s o w n inevitable proprietary
extensions ‐ these will beknownas‘MalcolmX’.

Microsoft also announces two new versions
of Windows that will succeed NT 4.1 and ’97.
Followingthe company’s tradition ofusingcity
names for future Windows releases, these are
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TheSTOB...
Don't lookback

Contrary as ever, Ms Stob marks EXE’s first decade by
predicting the events that will accompany its second.

codenamed Eldorado and Atlantis. They are
scheduled for release in spring of 2000.

The most fashionable programming lan‑
guage of the year is Roughtalk,a non object ori‑
ented version of Smalltalk. RT’s success is
attributed by i t s designers to the fact that
«...computing isn’t about objects; it’s about get‑
t ing out there and doing things! By stripping
out the object framework, we allow the pro‑
grammer/designer to concentrate on function,
and, incidentally, improve the performance of
the compiled code.’

2000 ‐ The oft-predictedcentury rollover dis‑
aster is somethingofa damp squib. Greatexcite‑
ment when a woman livingin Southsea receives
a bill for £32,767, but this turns out to be ordi‑
nary post-privatisation utility aggressive mar‑
ket practice rather than any computing error.
However, Jeremiahs are cheered up when on
February 29th the clearing banks’
ATM networks godown. It is sub‑
sequently established the cause is
a bit of PL/1written by a NatWest.
programmer in 1978 who, in order
to shoehorn his calculation of leap
years into 3 KB, applied the divisi‑
ble-by-four and not-divisible-by‑
100 rules, but not the
divisible-by-400 rule. (Techn ica l
detail providedto pleasethose who
have coded date rout ines.)

In September, a world-wide shortage of
RAM causes the price to rocket past the $3/MB
mark. Microsoft denies rumours that the still
unreleased 3D versions of Windows ‐ now
renamed ‘My Happy Workspace’ and ‘My
Happy Playspace’ - wil l require at least 2GB
per workstation to run.

The Free Software Foundation releases an
RDBMScalled Freeziqual.The product is pooh‑
poohed by the commercial database vendors,
who predict that no company will entrust its
data to a system that isn’t outrageously expen‑
sive for all it is. Freeziqual downloadings from
the Net are brisk.

2001‐ A vast legalbattle rages allyear over
who has the trademark rights to the name
‘HAL’ to describe a computer product. The pro‑
tagonists completely fail to notice that nobody
else gives a damn.

All flavours of UNIXfinally converge; on the
Linux standard.

EXE: The Software Developers’ Magazine

2002 - ‘My Playspace’,as it is now called, is
finally launched with a 4GB VFRAM (Very
Fast R A M ) requirement and a furore of public‑
i ty. Stunts include painting Wales yellow (the
official Playspace colour) and a misguided and
unsuccessful attempt to bring the Rolling
Stones back to life. Sales are steady, despite a
draconian copy protection scheme which
requires the purchaser to have a serial number
laser-branded onto the back of his retina.

My Playspace incorporates not only a word‑
processor, spreadsheet, drawing package,
games, financial and tax calculation applica‑
tions, virtual reality suite, air traffic controletc,
but is also supplied with a ‘free’ Microsoft PC,
desk and chair. Unlikely bedfellows Compaq
and Ikea press for action from the anti-trust
people, but without success.

A hacker breaks into the Pentagon and
changes all the internal codes, sothat the US
is unable to fire off its missiles. He is caught
and charged wi th maliciously preventing
nuclear war.

2003 ‐ Corel acquires the ailing Oracle‑
Sybase.

Several companies announce products
based on speech and smell recognition, claim‑
i n g that these technologies have finally

matu red .  As  usua l ,  i t  soon
becomes painfully obvious that
they have not, but no t before
Microsoft has announced new
DirectSpeech and DirectSmell
recognitionAPIs for Playspace.

2004 ‐ Following the reintro‑
duction of the death sentence for
software piracy in several mid‑
West states of the US, the Free
Software Foundation announces
that it has developed a My Play‑

space compatible product. It is promptly
obliged to flee into hiding pursued by an army
of lawyers.

2005 ‐ With the IT sector no longer growing
at the huge rates of former times, thousands of
programmers are out of work. There is a knock‑
on effect; other businesses in the dumps include
the manufacturers of CD-ROM cases, T-shirt
printers and Pizza Express.

New industries have moved into the lime‑
l ight, and terrible indignities are inflicted on
former software giants. Corel is bought out by
Geno, a firm of genetic engineers which spe‑
cialises in household pets ( i t s first and runaway
success ‘killer’ product being a dog genetically
engineered not to smell its own private parts).

Wired Magazine publishes i ts first ever
comprehensible editorial.

2006 ‐ At the East Kilbride offices of a
chemical conglomerate, a junior executive is
fired for buyingMicrosoft. Lt
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HASP Packs
More Into Less.
Basedonafull-custom ASIC
utilizing 2500-gate, 1.5-micron E?
technology, HASP packs the most advanced
protection into the smallest key in the world

NSTL Study Rates SF
HASP No.1! S 3 7
Arecent test conductedbythe National Software
Testing Labs, the world’s foremost independent
lab, compared the flagshipproducts of leading
software protection vendors.* The result? HASP
was ratedthe clear overall winner - and number
one in all the ma jo r comparison categories.

NSTLTEST RESULTS,OCTOBER 1995T
| Aladdin| Rainbow |

|ScoringCategory | HASP_| Sentinel
Security 93 63
Ease of Learning |e iA
Ease of Use 83 7.2
Versatility/Features 10 87
Compatibility 5A (LS

Speed of API Calls 09 12 |
|Final Score 8.5 | 65

a full copy o f the NSTL report, contact your local HASP d i s t r i b u t o r .

United Kingdom
North America Aladdin Knowledge Systems Inc. ‘el: ( 3 0 0

Int'lOffice Aladdin Knowledge Systems Ltd. ‘el
Germany FAST Security AG Tel: +49 89894
Japan Aladdin Japan Co., Ltd. Tel: + 81 426-60 7191

18Nadcin Benelux (24 641 9777 mAladdin Russia (9 gmAustralia
2 8 5 mGreece U n i 6520 w Hong Kong * 4529 w India

'® Portugal 8 Romania '®Singapore (TR

Aladdin KnowledgeSystems UKLtd.

PROTECTS
MORE.
These days, more andmoredevelopers are choosingto protect their software against
piracy.They're protectingmore products,onmore platforms,with better protection
‐andsellingmore 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, OS/2, DOS, Mac, Power Mac, NEC, UNIX and LANs.
To learn more about how you can protect better ‑
order your HASP Developer's Kit.

and sell more ‐ call now to

GrowWith Aladdin!
The fastest growing company in the Ss
industry,with over 4million keys sold
to 20thousand developers worldwide,
Aladdin issetting the standard for
software security today _ 01753 622266

h t t p : / / www. a k s . c om

Fax: +81 426-607194, E-mail: aladdinj@po i n e t orjp The Professional's Choice
a t h ?2m 1 a c o e a 2 a o t e _ o F

1 South Africa



OOdevelopment at your pace and price
@Learn OO technology at your own pace, and
scale up to meet the sophisticated needs of
large-project teams in a business enterprise

@Create applications in a fraction of the time
normally required

@Improve your company’s competitive posture
and relations with users by responding
faster to changes

@Use your existing assets, such as code, data,
business process models or programming
skills, to enter the visual age of OO program
development

A more powerful visual tool
@Multiple platform support for both develop‑
ment and execution of applications on IBM
OS/2", AIX", and Microsoft*Windows*

@Affordable stand-alone and integrated team
programming ve r s i o n s

@SOM/DSOM support
@Significantly improved development and
runtime performance

@Excellent cross-platform portability us ing
native platform widgets

@Expandable library of over 2,500 classes
@Enhanced application packager

Increased Productivity
Not just another GUI front-end builder or
prototyping tool, VisualAge for Smalltalk offers
you a rock solid and dependable prog ramming
environment. The complexity of operating
systems and new communications protocols
and APIs is hidden. You can focus on meeting
your business demands rather than trying to
guess what technology you will need further
down the road. Novice VisualAge users have
built applications in two weeks that normally
would take months u s i n g C or COBOL.
Applications that might take
weeks? Done in hours.

» VISUALAGE’ FOR SMALLTALK
Team programming
VisualAge provides comprehensive support for
networked or advanced individual developers.
This support includes concurrent access to a
central l ibrary of classes, configuration

agement and version control.

A new age in application development
VisualAge. Powerful. Complete. Hear what the
industry has already said about VisualAge, like
Ed Yourdon; “Don’t just envision it, see it for
yourself.”

LE

Please send meacomplimentary p r omo t i o n pack,
includin;

VisualAge f o r Smalltalk v3.0. Post t h i s f o r m to: The
compa

Bloomsbury S o f t w a r e Company Ltd, 3-6 Alfred Place

Bloomsbury, London WCIE 7EB or call

Phone No: 0171 436 9481 Fax No: 0171 4 3 60:

and y o u r promotion pack will be rushedt

ditional product i n f o r m a t i o n , o f the new title


