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you'll have the tool todoit!”
P C A ,May 1997

“Almost any Windows problem can besolved
* resortingto another language.The

nt environmentis itselfbuilt in A
See J Delphi,showing itsflexibility.” <3 ‑
¥ PCWeek, 4th March 1997 ‘ \
| 3
é
_ “Has the bestgot even better? In my opinion ee
¢ it certainly has!” : F

EXE,March 1997 . =,
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Enter

Make the best of Windows. New Borland
Delphi 3 is the ultimate component-based
development tool, makingWindows
development easier and faster.

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

New! Codelnsight Speed up coding and
substantially reduce syntax errors.

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

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

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

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

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

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

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

To place your order contact one of our
authorised dealers quoting reference
D39726EX on:

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

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

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

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

Freephone

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

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



Comms
COMM-DRVI/LIB 16.1
Fax C++ SDK for Win16/95
Greenleaf CommLib 5.2
OnNet SDK 4.0

Compression
Crusher! Win 16-bit w/Source
Greenleaf ArchiveLib 2.1
PKWare Data Comp LibWin32
TCOMP/Multi-Platform 2.12

Database
CodeBase 6.2
CXBase Pro
DBTools.h++ for ODBC
DISAM96 for Win95
List & Labels for Windows
POET Personal SDK 4.0
ProtoGen+ Client/ServerWin
Raima DBM Engine+EADS 4.0
Velocis + EADS (Offer)
Visual SQL

Graphics - Charting
Charting Tools for Win 2.0
Essential Chart for Win
GraphiC/Win 7.0
Graphics Server 4.0 Dev Kit
Real-TimeGraphics Tools

Graphics - Images
Ad Oculos 32- and 16-bit 3.0
ImageSDK Plus for NT
ImageMan DLL 32 & 16-bit 5.0
LEADTOOLSWin32 Pro 7.0

PROGRAMMING
t o o l s

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

£225
£210
£225
£105

£295
£500
£1250
£715
£410
£649
£1370
£740
£250
£958

£180
£275
£360
£235
£350

£475
£595
£600
£690

Assemblers
C/C++

Cross Dev
Database

Delphi
Fortran

GUI
Lisp

Multi-tasking
Prolog
s@L

Version Control Visual Programming
Windows
We stock many i tems for which there

Xbase

is no space in these advertisements.

DELPH I

Learn to Programwith Delphi
Delphi 3 Standard
Delphi 3 Professional
Delphi 3 Client/Server
ABC for Delphi 1.0b
Apollon (Delphi 32 & 16)
Artemis (Delphi 32 & 16)
Asynch Pro 2.02 for Delphi
Borland RADPack for Delphi
Charting Tools for Win - Delphi
Component Create
Developer's Suite NetWare 5.0
DialogPROS
Eschalon Power Controls 2.0
Helping Hand 3.0
HyperTERP/Std
ImageLibWin32&Win16
InfoPower 2.0
InnoViewMultiLanguage Std 2
KingCalendar Pro
List & Labels for Delphi 4.0
Mobius Draw Kit
Mobius FastSprites
OCX Expert
Orpheus 2.1 (32& 16-bit)
Pumpkin Project Manager 2.0
Real-TimeGraphics Tools
SysTools
Transform: Component Expert
VB2D Standard
VisualPROS 1.1
WinG Sprite Kit

FORTRA.

Absoft Pro Fortran Comp u/g
Essential Lahey Fortran 90 2.0
FortranPlus System

0597

£41
£81
£382
£1337
£99
£245
£225
£135
£125
£180
£162
£375
£210
£135
£104
£120
£155
£179
£144
£84
£295
£99
£105
£195
£135
£86
£360
£115
£125
£119
£125
£99

Graphics & GUI
3d Graphics Tools 5 (32-bit C)
ProtoGen+ Pro for Win32/16

£230
£415

WinGKS £575
zApp £575
Zinc Engine&Win32 Key 4.2 £658

Maths & Stats
IMSLC Numerical Libraries £495
IMSLMath Module for C++ £495
Math.h++ 5.1.3 £495
Money.h++ £1075

Sundry Components
C++ Booch Components £595
Creative Controls Tree Control £245
HeapAgent 16&32-bit Combo £635
TG-CAD Prof 6.0 £1199
Tools.h++ 7.0 £340
WinWidgets++ £220

Tools
CC-RIDER Visual for Win16 £250
KPWin++ £625
Newi Solo Intro £295
Visual Parse++ £278

Prices donot include VAT or other local
taxes but do include delivery in mainland
UK.Please check prices at time of order
as ads are prepared some weeks before

publication. This page lists some
products - call us for acomplete

price list. ORDER BYPHONEWITH
YOUR CREDIT CARD

(01364)654100
FAX: (01364) 654200

BAS ICLANGUAGE

PowerBASIC DLL Compiler £106
XBasic Pro (Win32) £525
VisualAge for Basic £80

VISUAL BASIC 3 ADD-ONS

Comnns - Async
PDQComm for VB3

Comms - Network
Distinct Visual InternetToolkit
dsSocket 1.25 Intro

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

Graphics - Charting
Chart FX3.0 (16-bit only)
Charting Tools for Win - VB
Real-Time Graphics Tools - VB

Graphics - Image Files
ImageSDK Plus/VBX 2.0
ImageMan/VBX 5.0

Multi-Function
VBlite 1.0
VBTools 5.0
Visual Developer's Suite (VBX)
WinWidgets/VBX

£99

£265
£65

£339
£175
£140

£205
£180
£300

£295
£230

£125
£99
£245
£150

VISUAL BAS IC 5

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

Access 97
AMBuilder for Win32
CA-Visual Objects
DataFlex for Win
Delphi Client/Server Suite 2
Equinox
Idealist for Win Read/Write
Omnis 7Workgroup Starter
Openinsight 2.5
Paradox for Win95 7.0
Personal Oracle for Win95
PowerBuilder Desktop 5.0
Powersoft Portfolio 2.0
Sybase SQL Anywhere 5.5
Visual dBase Pro 5.5
Visual FoxPro Professional 5.0
VisualAge for Smalltalk 3.0

Don't forget that Visual Studio 97
includes the equivalent editionof Visual
Basic5aswellas VisualC++, Visual
J++, VisualFoxPro&Visual InterDev ‑
bettervalue formany developers,

£935
£378
£72

£1145
£779

*ASCAL COMPILERS

Delphi 2.02
Prospero Ext. Pascal for DOS
Stony Brook Pascal+ 7.0
Turbo Pascal 7.0
Prospero Ext. Pascal 32-bit
Speed-Pascal/2
Virtual Pascal for OS/2

£65
£155
£445
£94
£110
£118
£159

Sundry Components
d-Barcode Dev Kit (Itd runtime) £104
VB/Magic Controls £115

Sundry Controls
Gantt/VBX £195
VBX Artist £240
Visual Instrument PanelCntrls £150

Text Editor Controls
TXText-Control Collection VBX £179

Tools
TMS Tools 1.1 £99

VISUAL BASIC 4

Visual Basic Enterprise 4.0
Visual Basic Professional 4.0

£755
£365

3d Graphics Tools 5 (32bit VB4) £149
AutoCoder £55
BetterState Prow/VB CodeGen
ButtonMaker
ClassAction (VB4)
ClassAssist (inc Oblets)
CodeBank (VB4)

£240
£75
£105
£175
£85

Crescent Internet ToolPak 3.01 £140
Designer Widgets 2.0 £99
Developer's Suite NetWare 5.0 £375
ERwin/Desktop for VB4 £399
Helping Hand 3.0 £104
IntoCode (VB4) £55
List & Labels for VB3/4 4.0
PDQComm for VB4
PowerPak Enterprise for VB4
PowerPak Professional for VB4
Spyworks - P r o f 4.1 (inc Sub)

£295
£130
£505
£489
£219

VBAppFramework £132
VBAssist 4 £130
VBCompress Pro 4.0 298
VBLanguage Manager Pro3.0 £132
Visual Expert Developer £250

L O W P R I C E
MICROSOFT & BORLAND

P R O D U C T S

FortranPowerStationStd 4
Visual BasicProf 5.0
Visual Basic Enterprise5.0
VisualC++ 5.0 Enterprise
VisualC++ 5.0Professional
VisualC++ 5.0 LearningEdition £72
VisualStudio 97Professional £779
Visual Studio 97Enterprise £1145
C++Builder Standard £69
C++Builder Professional £397
Delphi3 Standard £81
Delphi3Professional £382
WITH FULLTECHNICAL SUPPORT

This is one of the mostadvanced
COBOL compilers in the worldand
targets Win32 aswell asOS/2!

VisualAge COBOL Std OS/2
VisualAge COBOL ProOS/2

£605
£1265

News & Views
WWW.GREYMATTER.CO.UK

OurWeb Site isLive!
Check out ourweb site for quick access
to product information

ABSOFT PROFORTRAN
COMPETITIVE UPGRADE
Upgrade Your Inte!Fortran to Absoft for

only£153+VAT
Absoft Pro Fortrancombines Fortran 90,
VAX compatible FORTRAN 77, andC &
C++, 32-bit, globally optimizing
compilers in one easy-to-use
development system.All compilers
includePentiumand PentiumPro
optimizers for fastest code. All are run
through a single interfaceand link
compatible (individual compiler GUI and
command-line interfacesalso available).
MixedFortran/C languagedevelopment
has never been easier.
F90 is derived from Cray ResearchCF90
v2.0 with extensions, F77 is designed for
Porting legacy code frommainframes
andworkstations, C/C++ are powerful
Unix style compilers which provide the
best solution to mixed language
programming.
ProFortranprovides full support of
Win32 API directly from Fortran. Build
OLLs inFortran, link with VC++ andVB.
Fortrancompile and runtime options
automatically byte swap data for porting
code to/from BigEndian, LittleEndian
environments. Application framework
(MDI) written completely in Fortran is
included,with full source, as anexample
of Windows programming in Fortran.
Easily port legacy code from
workstations. PowerStationand all Lahey
F90extensions forWin32 are supported.
Absoft ProFortranalso includes: source
level debugger, programmer's editor,
source code analyzer, browsers, 2D&
3D graphics, VAX/Unix subroutine
libraries, printed documentationwith
exampies.
Any Inte! based Fortranqualifies for this
competitive upgrade. Please send a
photocopy of manual cover, disk, CDor
registration cardwith your order to act as
proof of purchase.
With Microsoft dropping their Fortran
PowerStation, now is the time to go with
a vendor who is fully committed to
Fortran, likeAbsoft.

HIGHEDIT PRO
NewHigh-EndVersionof Word

Processor Component
Heiler’s latest version of their popular
word processor component adds the
following new features:
™Tables have been revamped andare
nowon a par with other word
processors, with cellmerge/split and
awide range of formatting options

= RTFClipboard is supported via copy
& paste

. can now be defined,
with an internal HyperLink table

® BookMarksare also now supported
Call for full details or check our web site,
of course! £399 + VAT

C++ COMPILERS

Borland C++ 5.0 £245
Borland C++ Dev 5.0 £337
Borland C++ Dev + Design 5.0 £585
C++Builder Standard £69
C++Builder Professional £397
C++Builder Client/Server £1292
Learn to Programw/C++Builder £40
Optima++ Developer 1.5 £329
Optima++ Professional 1.5 £659
Optima++ Enterprise 1.5 £1295
Salford C/C++ Dev Bundle £295
Symantec C++ 7.5 £75
Visual C++ 5.0 Enterprise £935
Visual C++ 5.0 Professional £383
Visual C++ 5.0 Learning Edition £72
Visual Studio 97 Professional £779
Visual Studio 97 Enterprise £1145
VisualAge for C++ 3.5 £309
Watcom C/C++ 11.0 £226
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SoapFlakes 5
A sense of community. With

Netscape and Microsoft at each
other's throats, will we ever have

a single standard for the Web?

News7
The Java bandwagon rolls o n ‑

right over Microsoft. IBM
announces new tools and

overworks i ts staff. Plus Object
Factory 4.0 from Rogue Wave and

the MSDN Library goes online.

Mayhem 14
Jules wonders why computer

conferences just don't rate beside
car shows...

Letters 16
Upgrading VC++ v4.2. Genetic
algorithms. Real Ale. One last

thing...

Quake-C - The first
tremors of game
development 18

Edward Kenworthy shows you
how to frag the guy without even

being at the keyboard

Glad y o u could COM 27
The efficiency of C++ has always

looked good to ActiveX
developers, but it has never been
easy to use. Version 5.0 of Visual

C++ is set to change that, as
Dave Jewell explains.

Generation X 37
User-definable markup for Web

documents is on its way. Last
November, the W o r l dWide Web

Consortium announced XML asa
successorto HTML. Adrian

Orlowski explains all.

I s a y, Jeeves,
Java's on the
server 49

Tu n i n g database
performance 67

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

Trai lb laz ing on y o u r
We bsite 43

Jules goes to t h e show and
admires concept cars 14

VC5.0 easy COM e a s y go 27

Canterbury Trails 43
Follow Peter Collinson through
Canterbury ‐ or how to add
support for maps on your Web site.

To serve or not to serve;
that is the servlet 49
Whether ‘tis nobler on the client,
you can now put Java
functionality on the server, as
Alan Williamson explains.

Gett ing the bends 56
In the final part of his in-depth
series, Jules May gets rational with
B-splines, and introduces NURBS.

Tuning JDBC 67
Chris Drawater gives some
advice on speeding up JDBC
access to SQL databases.

Book binding 71
Finding the right constituents for
your C/C++ bookshelf can bea
trying task. Francis Glassborow
offers some advice.

Books 75
Mary Hope had a busy month with
the Journey of the Software
Professional ‐A Sociology of
Software and Analysis Patterns ‑
Reusable Object Models.
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Subscribers Club 76
Special offers for EXE
s u b s c r i b e r s .This month, four
books from Addison-Wesley.

Ctrl-Break 87
Invention of the month: Java
Water. Bill Proctor's Object
Lessons. And Ms Stob has
acquired some new duties...
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ormat wars:
what are they

Twelve
months ago I
wrote about
the impending
attempts by an
‘unholy trini‑

ty ’ ‐-Microsoft, Netscape and
IBM- to take over the HTML
standard by bombarding the
WSC with new tags and syntax
extensions at the same time as
adding support for them in their
browsers. My view at the time
was that this would inevitably
lead to the W8C having to ‘rub‑
ber-stamp’ and thus officially
bless extensions which users
had already got used to and
would be loathe to give up.

This is largely what has hap‑
pened, so I don’t have to eat my
columns in public. A l l joking
aside, the unholy t r in i ty ‑
which rapidly became the das‑
tardly duo as IBM dropped out
of the tag-making business ‑
has done li t t le in the way of
adding new tags to their respec‑
tive browsers except for a few
bells and whistles.

Even if the ‘feature creep’
which was so much a nuisance
in late 1995and throughout 1996
has slowed, there’s a much big‑
ger battle brewing in the Web
world, and this time it’s even
more significant. Once again the
primary players are Netscape
and Microsoft, and the victim
the WSC. For several months,
bothcompanies have been busy
readying the next generation of
their browser software. Leaving
aside issues like the Web‑
metaphor desktop shell which is
an operating system mat te r, the
big area of concern for develop‑
ers is so-called ‘dynamic’ HTML.

Dynamic HTML is a combi‑
nation of an extended scripting
model for the browser anda set
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of tags allowing for HTML ele‑
ments to be positioned at exact
coordinates and in different z‑
order layers. Dynamic HTML.
pages are often complex
JavaScript or VBScript pro‑
grams which allow page con‑
tent to be changed on the fly
and a whole host of other ‘cool’
effects. Despite the flashy uses
to which it has sofar been put,
this is undoubtedly the most
significant client-side develop‑
ment in the Web programming
field yet, and opens the road for
properly programmable con‑
tent. For precisely this reason
it’s vital that a single, unified
standard emerges.

Instead, the situation is
beginning to resemble that of
the great format wars of the
past - VHS/Beta , ST/Amiga,
even Booch/Jacobsen/
Rumbaugh (although at least
that one was solved amicably).
Each company has its own
implementation of dynamic
HTML including proprietary
browser object model and layer‑
i n g tag extensions. Each claims
that this is the one true dynam‑
ic HTML. Each has submitted
its proposal to W3C requesting
inclusion in the HTML 4.0 stan‑
dard. And of course, each is
committed to no t implementing
the other's standard.

Every time there’s been a
format war in recent h is tory
one product or technology has
triumphed at the expense of the
other, but the winner is not
always the most capable. Beta
was technically superior to
VHS, for example. And invari‑
ably the w a r leaves behind
casualties - early adopters who
bought into the wrong technol‑
ogy. You m i g h t think that
Netscape would be bound to

SOAPFLAKES |

good for?
succeed given the overwhelm‑
i ng strength of i ts market
share, but think for a minute:
not only will Microsoft be giv‑
i n g away Internet Explorer 4.0
free of charge, it w i l l become
par t of the next release of both
Windows 95and NT as the stan‑
dard shell. New users and
upgraders will not need (or, I
suspect, want to bother w i th )
anything else. On the other
hand, the legions of users on
other platforms have l i t t le
choice but go for Netscape if
they want up-to-date features,
and unless Microsoft’s Mac and
Unix teams get awesomely pro‑
ductive all of a sudden, that
won't change.

In the end Microsoft is l ikely
to pick up a big slice of
Netscape’s market share on
Windows simply through incor‑
porating the browser into the
operating system. This puts
Netscape in the unenviable
position that it must either
abandon the Windows platform
and concentrate on areas where
Microsoft is behind, or bite the

bullet and implement the
Microsoft extensions. Doing
neither ~as it is now ‐ is sim‑
ply counter-productive.
Meanwhi le, Microsoft’s inflexi‑
ble attitude to DHTML is mak‑
ing it even more unpopular
wi th those who already had
doubts about the company’s
commitment to open standards
on the Web.

Last time I wrote about
HTML, I madea few dire pre‑
dict ions, which are now coming
true ‐ albeit no t quite as I
thought they would. So let me
make some more. Unless
Netscape and Microsoft get
their respective acts together,
stop flaming each other on
their Web pages, and come up
with a single standard for
dynamic H T M L , Webmasters
wil l simply no t use either, and
the technology wil l stagnate
and probably die.

Whatever the outcome, it’s
unlikely to be good for the Web,
or the developer. Let’s hope
that , for once, common sense
wi l l prevail. Nei lHewitt

A sense of community
/ In this fast

" mov ing world
of vapour-
ware and soft‑
ware, how do
you get your

information? No doubt EXE fea‑
tures high on your list. But
after that? The Web, you proba‑
bly have a few sites book‑
marked, check some regularly
and then j u m p from l ink to
link. Newsgroups, mai l ing lists,
IRC, closed conferencing sys‑
tems... How much of al l that

you read is really worth the
time spent?

Remember the old days
when you knew most of the
email ( i f not the faces) of the
posters, then the signal-to-noise
ratio was better in the first
place, and you knew near
instant ly which post to read.
What we have lost is a sense of
community. We desperately
need some virtual communi ty
act ing as filters on all the vast
sum of information posted
every second. David Mery
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HitachiWebReuser

Identifies and understands
C++ components...

“The quality and productivity of your

software development can be radically

enhanced byWebReuser ‐ the tool that

lets you identify,understand and classify

references to reusable code and

documentation anywhere on the

Internet.”

There has been a great deal of talk about

software reuse but how many of us have really

taken advantage of the benefits this could

offer? Object-orientation was supposed to

make it easy to reuse code. But, when i t :

comes to the crunch it’s e a s i e r to start from

scratch than to t r y to understand what

somebody else’s C + + is doing!

WebReuser makes it easy to classify all your

software assets, including your own and third

party libraries. If there is no proper

documentation it parses the code to see what

might be useful and automatically classifies the

objects. You can even create different

classifications for specific project needs. Or use

WebReuser to classify any web based resource.

When it comes to finding code to reuse ,

WebReuser connec ts to the Internet. Just

click on a class and all the relevant information

appears on your web browser (or preferred

document viewer). What it is...what it

does...and how to use it. You can also see the

relationships between classes to help

understand how they work.

So if you w a n t to find o u t m o r e about

WebReuser and how it can help you reuse

code contact us n o w v i a e-mail, phone or by

returning the coupon below.

HitachiWebReuser ...It’swhere it’s@
ye e-mail: devtools-asc.sales@hitachi-eu.com

Return by post or Faxback on +44-1628-585440
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Java is fast,
Sun, IBM, Netscape and Novell
joined together recently to
announce the Java World Tour.
According to the assembled panel,
everything Java is going according
to plan. The mood was one of full
blown o p t i m i s m :Java i sperfect and
we live in a wonderful world. When
questioned about M i c r o s o f tand its
AFC, Simon Phipps,Program Man‑
ager in the IBM Centre for Java
Technology, and David Spenhoff,
Director of Product Marketing at
JavaSoft, both replied that the
future Java Foundation Classes
(JFC) will be the standard way to
go and there is absolutely nothing
to fear from Microsoft. They have
no plans to work with them: ‘The
only person that is stopping
Microsoft from being 100% Pure
Java is Microsoft’ said Simon
Phipps. Sun and IBM stressed the
fact that developers and customers
are adopting Java because it is a
cross-platform solution and since
Microsoft's JVM isaWindows-only
technology nobody wil l be inter‑
ested in it (disregardingthe fact that
the desktop /sowned byWindows).

VB gets Assist
First there was Visual Basic.Then
there was VBAssist from Sheridan.
Oneof the earlyVBX pioneers,Sheri‑
dan's controls have plugged numer‑
ous gaps in t h eVBarsenal over the
years.V B A s s i s t 5 . 0 i sthe latest iter‑
ation of this control library, and
comes equipped with a number of
features specifically designed for
the newly-releasedVisual Basic5.0.

Among the added design-time
c o n t r o l sare the Accelerator Assis‑
tant which automatically handles
the initialisation and allocation of
keyboard accelerators, Property
Tips which pop upa user-defined
list of control properties on demand,
and Project Control Assistant
which allows for project-to-source
navigation viaa single tree display.
UK distributor Contemporary Soft‑
ware is on 01344 873434.

VBAssist 5.0 costs £130, with
upgrades from version 4.0 at £60.
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Regarding speed of execution
therewas the sameoptimism, David
Spenhoffcommented: ‘performance
is notan issueor if it'sanissue itwill
beimproved’. For those who consider
ita problem,some work is beingdone
to improveJVM performance based
on HotSpot from LongView Tech‑
nology (recently acquired by Java‑
Soft). HotSpot isclaimed to improve
performance byafactor two over JIT‑
enhanced JVMs.

On the news side, in March Sun
senta formal application to the JTC
1 - t h e joint technical committee of
both the InternationalOrganization
for Standardization (ISO) and the
InternationalElectrotechnicalCom‑
mission (IEC) - to become a Rec‑
ognized PubliclyAvailable Specifi‑
cation (PAS) submitter. If this is
agreed,and it should bein July, then
Java will become an ISO standard

but still under the main control of
Sun.Time will tell what exactly this
movemeansfor the openness of the
standard. Summer will see the incor‑
poration of IDL as part of the JDK;
this wil l ease the development of
lightweight IIOPin Java. Novellwill
releaseits JNDI (TheJava Naming
& Directory Interface) in August.
Also coming this summer is Enter‑
prise Java Beans, an extension for
transaction processing.And the
IBMActiveX to Java Bean conver‑
sion kit will ship with the Bean
Development Kit. Of course by the
time you read this the JFC Devel‑
oper Releaseshould beavailable on
the JavaSoftWeb site.
w http:||www.ibm.com|java/worldtour/
w http:/|javaworldtour.sbexpos.com|
w http:||www.javasoft.com/
w http:||developer.novell.com|java]
w http:||www.netscape.com

Java 24 hours a day
1BM has 1500 developers working in Java 24hours a day. Okay, not
al l of them at the sametime! MostJavaapplet development goes on
round the world according to time zone differences. A l l specifica‑
tions aredone intheUS, then coding movesto China, Indiaand Rus‑
sia, and testing is done back in Raleigh. In some places l ike China,
coding is done in collaboration with Universities. Each project is
staffed by a b o u t300 developers and goes through a min imum of five
sites where teams are composed on average of 20to 50persons.

According to John Slitz, VP Object Technology/Application
Development, th is k i n d of deve lopment ‘works for appl icat ion
code, not system code’. ( I B M did t ry multi-site development for
OS/2for several yearsb u t eventually regroupedall teams in Austin,
Texas . ) The size of applets developed in this manner is never more
than 50KB or approximately 100,000linesof code. On system issues
such as t h e JVM, all work is done in one place: Ottawa.

Asked about the commercial future of NetREXX, the scr ip t ing
language developed by Mike Colishaw at the Hursley Labs, Si l tz
refusedto commi t himself. IBMis very interested in hav ing one g e n ‑
eralscript ing languageworking on a l l i tssoftware andhardware plat‑
forms buteven though work is in progressno decision has beenmade
as to which onewil l be chosen. What might appear this yearisa UVM,
or Universal Virtual Machine,capableof runningcode generated by
Smalltalk, Java and Basic. Research and development of the UVM
is done by IBM'ssubsidiary OTI in Ottawa.

N E W S

Embedded development heaven
for the Chorus ClassiX RTOS
has arrived byway of the porting
of Green Hi l l s MULTI
Development Environment to the
Chorus platform. MULTI
incorporates C and C++
compilers and other standard
embedded development utilities.
00 33 1 30 64 82 16

From Chorus itself comes version
4.0 of Chorus/Cool, the
company's CORBA 2.0-compliant
ORB for embedded d e v i c e s .The
big feature of this version is the
embedded ORB profile which
allows developers to install only
as much or as little of the ORB
software as needed for the
particular task. 0033 1306482 16

Oracle's Developer/2000 efforts
continue with Developer/2000
Web Cartridge, which ports
existing D/2000applications to a
Java-basedWeb delivery
mechanism.According to Oracle,
the use of Java rather than HTML
will enable ported applications to
enjoy an identical user interface
across platforms.
www.oracle.com

The oddly-named SNiFF i s a
graphical development
environment which claims to
break down barriers between
languages and development
platforms by incorporating code‑
asbtraction and conversion
tools. Supported languages
include C++, Java and Fortran.

Latest entry into the growing Y2K
automatic code scanning market
is Legacy Systems
Workbench, which can scan
mul t ip le languages ‐ including
Cobol, C/C++, and Visual Basic ‑
for date-related defects ata
claimed speed of 100000 lines per
minute. 0171328 0300.
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Sybase has released jConnect
anall-Java JDBC
implementation for Sybase
servers and middleware. jConnect
clients can be downloaded into a
user's browser, removing the
need for installation or upgrades.
The developer license is free with
deployment licenses priced by
server.
www.sybase.com

Also from Sybase are additions to
its Replication Server family:
Distribution Agent for MVS,
Distribution Director, Replication
Agent for IMS,and Replication
Agent for VSAM. All are
designed to work with Sybase's
WarehouseNOW data
warehousing system.

Borland's Delphi 3.0 is available
to buy in Standard and
Client/Server e d i t i o n s .The final
product incorporates all the
features and add-ins covered in
our recent review (see EXE,
March 1997) plus Midas support.
Prices start at £85 for Standard,
£400 for Professional, and £1400
for Client/Server.
www.borland.com

The shipping of Delphi 3.0 is the
first step in Borland's product
release schedule for 1997 and
early 1998.Yet to come are the
fabled J Builder (Latté of old) in
Quarter 3, Intra Builder 2.0 in
Quarter 4,and C++ Builder2.0
in Q1 1998.

FromWinSoft comes DBArtisan
3 for Oracle, adatabase
administration tool for developers
and end-users. DBArtisan
features visual development (no
SQL required), space
management facilit ies, and an
integrated scripting language.
Price £999. 01628 418 122.

Charts, charts and more charts

claims that his company, special‑
ising in GUI components, was the
first e v e rtoship an extensible GUI
toolkit back in 1989 ( for Un ix ) .
Another claim is that itsWindows‑
based Olectra Chart 5.0 is up to ‘4
t imes faster than rival B i ts Per
Second's Graphics S e r v e r ’ .The
company’s current offering is com‑
posed of three product l ines:
Olectra for Windows, JClass for
Java,and XRT for Motif.

IT Expo to
stage database
debate
This year's IT Expo show, to be held
at the NEC in Birmingham between
24 and 26 June, wil l feature The
Great Database Debate, a panel
dicussion between luminaries
including CA's Mark Sokol, IBM's
Don Haderlee, Pat Helland from
Microsoft and Ken Jacobs of
Oracle. A l l have been involved in
large-scale database products from
their respective employers.

The format of the debate will be
in true QuestionTime style, with the
panel taking questions from the
a u d i e n c efor discussion.

As in 1996,the show will consist
of three smaller events: Database
Expo97, Software Development97,
and Systems 97. Networks 97will
be held at the same time.

Once again you'll find E X Eat the
show, so come along and see us.
Blenheim Exhibitions is on
0181 742 2828.

Olectra Chart 5.0 ActiveX
reaches such speed only when
using the Fast Drawing method
which doesn't support redrawing
but has other attractive features
such as automatic axis scaling.
When you zoom in or out of agraph
the axis legends are automatically
redrawn to be best suited to the
current resolut ion, for example
changing from a month scale to
days or hours.

Three products make up the
JClass family: a charting Bean, a
table Bean (grid/table control like

a small spreadsheet) and BWT
which enhances AWT. BWT pro ‑
vides today muchof the functional‑
i ty which wi l l be part of the Java
Foundation Classes. Each JClass
componentis shipping for bothJDK
1.0.2 and JDK 1.1, and uses the
same API.They work with mostJava
envi ronments (SuperCede, Mouo,
Visual J++, Visual Café...)

XRT isaseries of Motif GUI wid‑
g e t s :3D(dynamic 3D charts), field
(data entry), gear (basic compo‑
nents such as outliner/tree, tooltips,
tabs, progress bars,etc), graph (2D
c h a r t i n g )and table (display andedit‑
ing of tabular information). They're
all included in the PDS suite.

Al l KL Group products are roy‑
alty-free. XRT/PDS costs £4100,
Olectra Chart is at £175, JClass
Chart and JClassTable each costs
£275 just for the bytecode and £675
with source code, JClass BWT is
£35 for the bytecode and £135 for
the source. Tel 0031 206759 9503.
w http:||www.klg.com

Putting the Wind/U up Unix
Need to port Win32 applications to Unix? Th is is not an uncom‑
mon requirement in m a n y companies where ‘ legacy’ Unix systems
abound b u t the programming talent has been brought up ona diet
of Windows. Besides, who wants to wr i te two versions of the soft‑
ware when y o u can get away with one? Bristol Techno log ies has
long specialised in this particular thorny areawith i tsWind/Ucross‑
platform deve lopment system, version 4.0 of which has jus t been
released for various Unix variants.

As one of Microsof t 's ‘s t rategic partners’, Br is to l has been
responsible for b r i ng ing technologies such as COM to t h e Unix
platform- a n d on to VMS and even OS/390-andth is latest release
adds support f o ra few extra Windows libraries inc luding WinInet,
Act iveX, IE 3.0 Controls ( w i t h the ubiquitous CoolBar ) , and MFC
4.21support. MFC 5.0 m a y take a whi le , however.

T h e company has plans to implement DCOM on Un ix in the next
release of Wind/U, although no-one was able to g i ve a timeframe
for th i s release. DCOM wi l l be an increasingly i m p o r t a n t c o m p o ‑
nentof Windows appl icat ions as distributed systems become more
popular,and hav ing nativesupport for DCOMon Unix wi l l be impor ‑
tant for Microsoft if it is to have greater success over the established
Corba object model. Th is puts it up against other vendors such as
Visigenic which is bet t ing on the Corba/ActiveX bridge route and
already has an impressive array of bund l i ng agreements.

Wind/U 4.0 is avai lable fo r SunOS, Solaris, HP-UX, D ig i ta l
Unix/VMS, IBMAIX and SG IRIX systems. Prices range between
$10000-$12000.
w http:||www.bristol.com
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Microsoft.

VisualStudio 97
has a l l t h e tools you need

tobui ld the nextgeneration
of kil ler apps.

Ao lo lMole|-0fR E a l c a l eO l| sles] = |4 )
“ C n Object fl odcotos | The c o m p l e t erange o f

‐ Microsoft.VisualTools
aa h e l p you focus

o ntoday’s design c h a l l e n g e sand build
the d e v e l o p m e n tsolutions o ftomorrow.

r o j e c t ! - M i c roso f t V i s u a lB

B B Rtb10 Meow |
Microsoft

Visual Studio 97
(Professional Edition)

includes:

Microsofte Visual Studio” 97 is acomprehensive suite
of Visual Tools that will help you integrate client/server

solutions with the latest Internet technologies. Microsofts
Visual Studio supports industry standards for components,

data access, development languages, and the Web.

For large-scale development, Microsofts Visual Studio 97
Enterprise Edition also features Visual Database Tools,

Microsofts Visual SourceSafe™and the Developer Editions
of Microsofts SQL Server™ and Microsofts Transaction Server.

And for fast, easy reference you can take advantage of the

Microsofts Developer Network Library Special Edition.
Best of all, when you get Microsofts Visual Studio 97, you'll

have an entire suite of Visual Tools for approximately the
price of two. To discover more about what people are already

calling the “developer deal of the year” be certain to visit us

on the Microsoft UK Developers web site.

www.microsoft.com/uk/msdn/

Microsoft:
where do y o u want to go today?™

> CIRCLE NO. 284
For more deta i ls contact you r loca l resel ler or cal l :

G r e y M a t t e r 01364654100 PTS Direct 01928579900 QBS Sof tware 0181956 8000 Sys tem Science 0171833 1022

avai lable s e p a r a t e l y

Visual FoxPro, Visual C++, Visual J + + , Visual Studio, SQL Server,Where do y o u w a n t to go today? a n d Visual InterDev are trademarks a n d Visual Basic and Microsoft are registered t rademarks of Microsoft Corporation int h e US a n d / o r other countries.
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QARun, the automated testing
tool from CompuWare, has been
enhanced to support
PowerBuilder applications built
with versions4 or 5 of the
PowerSoft package. This adds on
to the existing provision for
Windows 95/NT, Unix, Macintosh
and Oracle. 01753 774000

‘End-to-end’ client/server
development tool company Aonix
claims that it has become the first
vendor to ship UML 1.0compliant
software in its Software through
Pictures (StP) range. The six‑
month ‘preview’ copy is available
tree of charge from
www.aon i x . com.

Version 3.5 of Simware Salvo,
the Web application development
package, supports multiple
scripting languages including
JScript, VBScript, and Rexx.
Also added is support for
Microsoft's ISAP!server API to
complement the existing
provisions for Netscape's
NSAPIL.

For Smalltalk fans, ParcPlace‑
Digi ta lkhas released
DistributedSmalltalk 5.6 with
Implicit Invocation Interface (13)
support avoiding the need for
static IDL interfaces, Cryptic
Object References for integration
with various ORBs, and improved
I O P. Price from $3850.

Embedded system developers
working with Motorola's
ColdFire MCF5206 controller will
want to check out Software
Development Systems’ $99
development kit p r e v i e w .The kit
comes with a sample controller
and Ethernet card plus a 60-day
trial of SDS's SingleStep
Win32-hosted development suite.
00 1630 3680400
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Help with Visual Basic from NuMega
BoundCheckerauthor Numega has
recently announced FailSafe and
CodeReview 4.0 for Visual Basic
developers, two utilitieswhich spe‑
cialise in diagnosing and trapping
errors inVB code‐even after com‑
pilation with VB 5.0. FailSafe is an
ehanced debugging system forVB,
which promises to integratedebug‑
gingwith performance analysis. The
program keeps adetailedwatch on
all the stacks, function calls and
memory accesses and displays
information on the underlying exe‑
cution of the program which the
n a t i v eVBdebugger doesn't provide.

FailSafe5.0 for Visual Basicwill
beforthcoming shortly. In addition
to the features listedabove this ver‑
sion wi l l , we are told, include a
redistributable component which
traps and logs errors as they occur,
building up a log for developer
inspection, for example during a
beta test programme.

CodeReview is, apparently, like
havinga panelof VBexperts inspect‑
ing your carefully-crafted code. The

Microsoft puts
MSDN Library
on line for free
Microsoft's has recently moved to
extend the Microsoft Developer
Network (MSDN) section of itsWeb
site. The MSDN Library is a collec‑
tion of technical information,white
papers, documentation, sample
codeand online bookswhich is sup‑
plied on CD with the quarterly
MSDNupdate. However,the Library
is added to much more frequently
than fourt i m e sa year,meaning that
MSDN s u b s c r i b e r sare often using
out of date information.

To remedy this problem
Microsoft has made the entire
MSDNLibrary available onitsWeb
s i te via the MSDN Online
Membership. Access is not
restricted to paid-up MSDN sub‑
scribers: anyone can join free of
charge after fill ing in some online
forms.
whttp:||www.microsoft.com|/msdn

program isequippedwithadatabase
of various kindsof VBlanguage,syn‑
tactic and stylistic errors, which it
can detect and suggest corrections
t o .Todo so, a copy of the Microsoft
KnowledgeBasefor VB is included,

Also announced and shipping
is BoundsChecker5.0 for Borland's
C++ Builder. A version for Delphi
2.0 already exists.

Formore informationor distrib‑
utor details, contact NuMega’s new

which CodeView references and
uses to generate its advice.

IBM centers around the Net
As part of its campaign to emphasise the Internet as a business IBM
hasannounceda slewof additionsand improvementsto its develop‑
ment tools range aimed at what the company hasdecided to term ‘e‑
business’. Among the new versions of existing tools are Visual Age
for Smalltalk 4.0, VisualAge Generator 2.2, and Visual Age for Cobol
2.0. Al l have been updated to take advantage of Internet component
standardsincludingActiveX andJavaBeans.Indeed,JavaBeanswill
becomethe standardcomponentmodelacross alltheVisual Age tools,
emphasising IBM'salready deep investment in Java technology.

Visual Age fo r Small talk 4.0 is p i tched at bu i ld ing mult i- t ier
client/server applications acrossmult iple platforms(including, for
thefirst time, MVS).Visual Agefor Cobol has,unsurprisingly, been
equipped with a multitude of featuresfor solv ing the impending
Year 2000 problems,wi th a focus on enhanc ing rather than re-writ‑
i n g ex is t ing code bases.

ForWebdevelopers, IBMandLotusaredelivering anumberof pack‑
ages aimed at corporateWebapplicationsandindustrial-strengthWeb
sites, includingLotus NotesD e s i g n e rforDomino andthe amusingly‑
named Lotus GoPro- which includesLotus’ GoWeb server, version
2.0 of NetObjects Fusion HTML design package and Lotus Bean
Machinefor Java.The latter is apoint-and-click Java Beanconstruc‑
t ion tool which, Lotusclaims, involvesno actual Java cod ing at all.

The final component in the line-up is Visual Age for e-business,
which comprisesGo Pro,Visual Age forJava,andprobablysomeparts
of the Taligent frameworks. Formoredetails, visit IBM'sWeb site.
whttp:||www.developer.ibm.com

European office on 0118 925 3253.
whttp:||www.numega.com
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Developers working with IBM's
PowerPC493GCX embedded
controllers will beglad to hear of
Embedded S y s t e m Products’
port of its RTXC real-time OS.
The system is claimed to havea
true ANSI C/C++ compiler
among its development tool
components. 001 281 561 9990

Ever fancied building y o u r o w n
DOS?Well thanks to Caldera,
you can. The company has
released the kernel source code
for OpenDOS (which started life
as DR-DOS and became Novell
DOS for a while) on the Web.
Personal use is free, and
commercial licenses are available.
www.caldera.com

The new Visual Basic-like OVAL
(Object-based Visual Application
Language) for the Psion 3c and
the Workabout with version 2
ROM is available. OVAL runs in
Windows. A demonstration
version is available on Psion’s
Web site.
www.software.psion.comjoval.htm/

SuperNova introduced
SuperNova/Visual Concepts.
This is aCorba-based
communication architecture which
can integrate PowerBuilder, Visual
Basic, C++, Java and ActiveX
components. Development and
runtime are available for Windows,
Unix,OS/2 and Motif. Price: from
$50,000 to £50,000.
www.supernova.com

Version 4.0 of the Eiffel
programming language from
Interactive Software
Engineering sports aWindows
look-and-feel, as opposed to the
previous Unix-derived look. Other
enhancements include a
C++/Eiffel gateway for including
C++ classes in Eiffel projects.
00 1805 685 1006
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Object Factory 4.0 makes patterns in the GUI world
Following the company's tradition
of naming its tools after industrial
workplaces, Rogue Wave's Object
Factory 4.0is aC++ GUI builder and
source code generator along the
lines of the JFactory product for
Java. Unlike previous efforts, how‑
ever, it is claimed that developers
can control how the source code is
generated through the use of cus‑
tomisable design patterns. This
means that, for example, variable
naming, declaration, and style con‑
ventions can be set upto meet cor‑
poratestandards and avoid alengthy
-and t e d i o u s‐ reworking period.

Databaseconnectivity features
figure high on the l is t of added
capabilities, with the integration
provided through the company’s
DBTools.h++ class libraries. Sev‑
eral visual database-manipulation
tools have been added to the GUI
builder including Database Object
Designer, which allows for visual
developmentof tables, views, joins
and SQL queries. Al l the Rogue
Wave custom interface controls

The Windows in
the Willows
Building embedded applications,
but wish you could use that old
familiar Windows API? Well,
according to Willows Software, you
can. The company's Willows RT
development kit is a tool that takes
standardWindows API source code
and re-compiles it for a variety of
embedded hardware systems.

P o r t i n ganapplication is only one
part of the process: consideration
must be given to the final platform
intended and i ts display and
input/output capabilities. Willows
aims the product at the NC market,
providing Win32 API support as an
additionalstring to the NCbow along‑
side the existing support for Java.

The company claims that Intel
binary DLLs can be run on sup ‑
ported platforms, which even
includes Macintosh and various
flavours of Unix. For more informa‑
tion call 00 1408 777 1820.

data-aware.
The libraries behindthecode gen‑

eration are from RogueWave'sestab‑
lishedzApp Developer Suite.Behind
zApp and DBTools.h++ isTools.h++,
atop-level set ofclass librarieswhich
has been selling for some time.

A single-user licensefor Object
Factory 4.0 costs £1195. The IDE is

available on Windows 95/NT,
Solaris 2.5.1, and HP-UX. Native
connect iv i ty to Oracle, Sybase,
Informix and MSSQL Server is pro‑
vided in addition to ODBC. Code
can be generated for any platform
currently supported byTools.h++,
which at present means 32-bitWin‑
dows, Unix, and OS/2.
w http:||www.roguewave.co.uk

Borland has the Midas touch
The latestproduct f rom the Borlandstable is Midas,which the com ‑
pany describes as ‘a set of advanced middleware technologies’.
A l t h o u g h Midas is expected to extend throughout t h e company ’s
product range inc lud ing C++ Builder and J B u i l d e r- when the lat‑
ter product is eventual ly released - the first too l to benefit is the
newly-released Delphi 3.

D e l p h i has been client/server enabled s ince version 1.0, w i t h
enterprise-level client/server editions wh i ch included al l t h e tech‑
nologies, S D K s and drivers needed for traditional two- t ier work,
but unti l n o w three-tier client/server design us ing Delphi has been
difficult and requiredthe use of third-party middlewaresuite or appli‑
cation servers, with Microsoft'a VB 5.0 already transaction-server
equipped, Borland has to do someth ing.

Midas is aDCOM-based solution without any (as yet) support
for other object models such as Corba, wh ich seemsto l im i t i t to
Windows-only networks, but since it wil l be t ied to Borland’s Win ‑
dows products a n y w a y, th is m a y not be a serious problem. T h e
Midas components include BusinessObjectBroker which isa DCOM
ORB, Remote DataBroker which is a traditional application data
server, and ConstraintBroker, which promises to au tomat i ca l l y
app ly server-stored business rules to Midas-built cl ients.

Scheduled to be available ‘ th is quarter’, Midas w i l l apparently
b ebundledwith the Delphi3c l i e n t / s e r v e rsuite, with versions t ob e
included in C++ Builder and J Builder at a later date. Deployment
licenses cost from £3500 per server.
w http:/|www.borland.com
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QBS PRICES
Delphi 3 Standard
Delphi 3 Professional
Delphi 3 Client/Server

O
£79

£369
£1329

Upgrades
Professional
Client/Server

£239
£1089

Controls fromGreen Iree
X G r i d - a data-bound grid control and spreadsheet, all-in-one! Superb data access. Supports
over 1 0 0 Excel-compatible funct ions. Small footpr int y e t powerful calculation engine.

DataTree - a s e tof eagerly-awaited ActiveX controls that provide h igh ly o r g a n i s e d

hierarchical representat ion of y o u r data. Everything is customizable
DataMask
Vi r tua l l y e v e r y type of data can be masked u s i n g these three controls

advanced input m a s k i n g fo r t e x t , date/time, and n u m e r i c / c u r r e n c y data

DataL i s t - c o m p r i s e Data Bound List and Data Bound Combo which can also b e used i n
unbound mode. More features than a n y other standard list and combo box controls.
DataView - everything y o u need to create powerful andfl e x i b l edata e n t r y f o r m s for y o u r

client-server apps. Includes DataNavigator, which g i v e s y o u r programs database
management and n a v i g a t i o n a l tools o n a single toolbar .

YAYN
GREENTREE

and easy-to-use he lp desk and
incident management system for Windows

Aegis helps you o r g a n i s e cl ient reques ts , change reques t
a n d p roduc t defects. I t is a painlessapproach to providing
a h igh level of suppor t a n d service to y o u r clients.
Aegis’ friendly, intuitive user interface
makes it easy for you to put together all ff Y348
the information which comes in from ©
client reques t s , complaints, testing and
other sources. Then Aegis helps you
manage the business of getting the
incident resolved, g i v e s you the
confidence that the s e r v i c e y o u provide
is first class and that the completed
produc t is solid. It provides a history of
precisely what has been done. Aegis
p u t s you back in control and helps to
ensure the defects are out and the
quality is in

Developpowerful Windows applications
with robust ODBC connectivity.

Development teams wi l l appreciate Powerbuilder® Professional ,
with i ts comprehensive toolset for building powerful Windows 95,
3.1 and NT applications. True object o r i e n t a t i o n , the patented
DataWindow™, with i t s point-and-click SQL in te r face , robust
ODBC access to enterprise DBMSs, and a powerful check‑
in/check-out library for efficient team development are
complemented by the new 5.0 feature set. Highlights include: fast
compiled code, HTML g e n e r a t i o n , OCX support f o r component
assembly, OLE2 client and server support, full Windows 95

compatibility, OLE2 and Rich Text presentation styles, advanced
objec t b rowser, PowerBuilder Foundation Class L ib ra ry, and a
standalone v e r s i o n of the new S y b a s e ® SQL Anywhere™ D B M S
for immediate, local development

Real visual development. Real C++.
Borland

CBuilder
Enjoy the power and control of C++
P r o g r a m m i n g combined with t h e rap id
application development (RAD) productivity of
Delphi™
Borland C++Builder for Windows 95 and
Windows NT gives you the speed of visual
development, the productivity of reusable
components , a n d t h e p o w e r of C++
C++Builder complements existing tools and
code, provides scalable database connectivity,
a n d delivers the most complete desktop and
client/server application development solution

Advancec-Imaying aiteGHAmmmeeomponents
Add that extra dimension toyour business applications with
the Light Lib family of ActiveX and VCL components.
Light Tr Images | The easiest-to-use drag and drop image and document management

library onthe market.

LightLOTTE
TAT Multimedia|
LightiT Magic Menus a above the crowd by jazzing upyour interface with

i Ws

ii i All the above excellent components in one power suite.EE Power Pack

from £69

PRICES

Standard

Pro Upgrade
£239

ClienServer|
£1279

C/S Upgrade
£1089

Give your applications the power of data-aware graphing

The easy way to add sound and video to your Windows applications

Create powerful NetWare enabled applications
for Windows, Windows 95, and/or Windows NT
in Visual Basic, Delphi, and more
Developer Suite for NetWare contains the
following features: ie

for"

“sater

Six ActiveX Controls
1000+ API functions calls for 16- & 32-bit
Visual Basic and Delphi
16- & 32-bit Delphi Class Library set
Level 1 VBX with s i x controls
Online Windows Help
Numerous examples

Supports Bindery and Directory Services Apvlixy
Watcom C/C++"!
o o . New Watcom™ C/C++ 11.0 accelerates development

of powerful, multiplatform 16- and 32-bit applications. Reliable,
high-performance code generation and a consistent C and C++
language implementation are delivered across all supported
platforms, allowing application development for several targets
from a common source code base.

Famous for its industry-leading optimization
technology, Watcom C/C++ provides a comprehensive set of tools,
SDKs, and libraries you need to create powerful applications for
popular PC platforms including Windows, Windows 95, Windows
NT, OS/2 Warp, and more.

New features include MFC 4.1 and MMX support, the
new v e r s i o n of Blue Sky's Visual Programmer for Win32 allowing
fast MFC code generation, C++ language support for namespaces
and RTTI, and faster builds with incremental linking and improved
pre-compiled header support.

D I B IP 3 6B O Y
QBS Software Limited Call n o w for further details and FREE software catalogue

11 Barley Mow Passage
London W4 4PH

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

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 , demos a n d e v a l s
o n  h u n d r e d s  o f  d e v e l o p e r s '
o n t h e new qbs s o f t w a r e f t p s i t e :
h o t l i n k d i r e c t to t h e r e f r o m t h e QBS homepage a t :

h t t p : / / w w w.bss c o m

p r o d u c t s f r o m o u r fi l e a r c h i v e
h t t p : / / f t p . q b s s . c o m .  O r QBS

SOFTWARE
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Showing off
Jules wonders why computer conferences just don’t rate beside car shows...

here’s something wonderful
about car shows. As soon as

you walk into the hall, there’s a
sense of excitement, created by
t iny dichroic spotlights playing
on the flanks of shiny, glittery
metal.Cars on stages look
almost alive, hidingsleeping
power behind their shampooed
coats, just waiting for the tiniest
tweak to burst into roaring
energy. Car shows are cool.

The best par t about car
shows, though, is not the main‑
stream cars, the things the com‑
paniesand trainers are trying to
sell us. No, I make straight for
the concept cars - the things that
are taking up valuable exhibi‑
tion space even though the man‑
ufacturers have no intentionof
selling us anything of the kind.
Insteadof being surrounded by
salesmen, the concept cars are
surrounded by engineers, who
have been liberatedfrom the
workshops, brushedand washed.
by the PRguys, and dumped
beside their creations. No mat‑
ter that these engineers look
like fish out of water; only they
have the faintest chance of
explaining( to the few people
interestedenough to ask) what
it is they’re exhibiting.

They’re oddthings, concept
cars.Of course, the car compa‑
nieshave an ‘ongoingpro‑
gramme of technical
development’ which is what
gives riseto the vanishingly
small changes in their main‑
stream modelsyear by year. But
the nature of this development is
incremental,andjust aspro‑
grammers prefer new program‑
mingto legacy upgrades, the
very talentedengineers at car
firms feelconstrained by having
to makeeverything they invent
fit into old models. Most have a
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fleet of vehicles whose sole pur‑
pose is to be chopped about in a l l
kinds of horrific ways to test
technology which is years away
from production. But the con‑
cept car is not a development
product in the same way.
Instead, the design teams get
together and builda one-off car,
which has no chance of ever
beingproduced, and they make
everythingdifferent just for the
sake of doing so. Insteadof say‑
ing ‘Is it possible to change what
we've got and get a benefit?’,
they say ‘Is it possible to do this
differently, benefitor no?’

Why do companies exhibit
their concepts? It’s not to tell us
what they will bebuilding in the
future, because these cars have
no chance of ever being pro‑
duced. It’snot to show off the
gadgets they wi l l be adding to
their mainstreamproductsnext
year, because that kindof infor‑
mation is a closely guarded
secret. It’snot even to show the
kind of technologies which may
bebrought to bear,because
many of the technologies don’t
make it into production cars,
ever. It occurred to me that it
might be for the company to
show its customers how clever
and forward-looking it is. But
then I realised; it’s none of those
things. It’s so the company can
find out for itself how clever and
forward-looking it is.

What are the benefitsof com‑
pound-curved windscreens? Put
like that, not much. But on a con‑
cept car, you can use it asp a r tof
head-up display instruments,
top-opening bubbles,and aerody‑
namic controls. You might be
able to gain all-round visibility,
at the expense of a lackof sun‑
shadesand risingcabin tempera‑
tures when the sun comes out.

The point is, for purely stylistic
reasons, the incredible costs of
developingmass-producable
compound-curved glass could
never bejustified, but the costs
might bejustifiable if the other
technologies are viable.

The concept cars go onto the
stands not because the compa‑
nies want customers to want
them. They want the customers
to play with them, and then see
what bits they play with. That’s
why the engineers are manning
the stand; it’s because only engi‑
neers can look at the customers
reactions and recognise them
for what they are. Concept cars
are market research.

What acontrast between this
and the software business! In
software wecan doalmost any‑
thing wewant. But where are the
concepts, where is the market
research?Just like in cars, there
are a small number of basic
product types which make up the
bulk of the marketplace,but
there’s noclear distinction
betweenthem any more. ‘I havea
small garage, and I have to drive
through a crowded city’ wails the
driver, and the car companies
respondwith compact cars, and
you can even get cars with the
engine under the back seat.
When the computer user com‑
plainsof similar limitations, the
software companies respond
with ‘Buy a bigger garage, and
drive somewhere else. By the
way, can we sell you a garage?’.

Modernsoftware products
represent a mix of (just barely)
compatible features which suits
some people but doesn’t suit
most. How many people, for
example, program their word‑
processor? The vast majority
who don’t simply have to toler‑
ate the fact that they may be

infectedby macro viruses,
because the programmingcan’t
beturned off, or bought sepa‑
rately. How many people would
buy a wordprocessor with all the
bells and whistles for 300 quid, if
they could buy something sim‑
pleand basic for 50?

At the shows, where are the
concepts? They're all on sale,
that’s where! Where are the
demonstrationsof what kindof
spreadsheets you could have if
only you had 10teraflops on your
desk? Where are the demonstra‑
tions of what could happen if
your mouse was controlled by
your eyes? These things can’t be
sold yet, so nobody is even
thinking about them.

It’sodd, when you think
about it. It’shard to think of an
industry which is more hide‑
bound, more ‘keeping up with
the Jones's’ than the car indus‑
try,and yet here it is indulging
in expensive flights of fancy to
see what might beworth investi‑
gating. In contrast, the com‑
puter industry, which is
supposed to beinnovative (but is
in fact, just as hidebound), does
nothing but sell barely-possible
technology without even know‑
ingwhether the buying public
wants the products or not.

Of course, there’s one other
th ing about the concept cars.
One of the best ways to get
someone to want your product
is to tell h im that you’re not
prepared to sell it to h im ‑
exclusivity, it’s called. I reckon
our business could do witha l i t‑
tle exclusivity. =

They're noisy, dirty, and they
poisonourchildren. Julesdoesn’t
care;he’saconfirmedpetrol‑
head. Callhim on 01707662698,
or mailh imonjules@cix.co.uk
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| LETTERS

Upgrading
VC++ 4.2
Dear Sir,
If one hasn’t already done so
and is a Visual C++ version 4.2
user, one should upgrade to
v4.2b. If one doesn’t do this, all
sorts of things go wrong in t ry ‑
ing to create OLE / ActiveX con‑
trols. Of course, one could
always upgrade to v5.

Seemingly no one had
thought that it might be usedto
create ActiveX or OLE controls,
and sohadno t bothered to see
whether it works. It doesn’t.

For those not upgrading to
v5.0 and who can afford a few
hours of telephone time, a patch
is now available at
http://www.microsoft.com/
visualc. Aword of warning ‑
don’t ignore the instructions as
I did - follow them to the letter
before runningVC++ again. I
didn’t and hadto reinstall v4.2
and run the patcha second
time.

Happy patching
John Cant
johncant@in-net.inbafr

Genetic
algorithms
Dear Sir,
I readlast months EXE articles
on genetic algorithms with
some interest, and subsequent‑
ly downloaded Chris Kopec’s
thesis and hada good read
through that too, beforejump‑
ing in and wr i t i ng an optimum
Maze solver for myself. I ’m
making some progress but have
had some baffling results on the
way. The one which had me
most confused was whenI in‑
troduced mutations and some
of my result sets gotworse
(using the same random num‑
ber seed to ensure the same
mat ing patterns)! My guess at
the moment is that a particular
gene sequence which may go on
to provide the best solution is
muta t ing first into amoremod‑

16

erate solution which precludes
the original, better solution.
My next hurdle is the strong
tendency of my populations to‑
wards homogeneity...

Have y o u considered the re‑
lationship betweena genetic al‑
gor i thm and the process of
actually wr i t i ng a piece of soft‑
ware? You start off with a re‑
quirements spec (fitness
cr i te r ia ) and introduce a se‑
quence of events that you hope
wi l l solve the problem, namely
lines of code (genes). Now,even
the best programmers wil l find
ou t that their init ial design
doesn’t quite match the spec, so
they start swapping lines of
code (shuffle mutat ions)and
introducing new lines of code
(random mutat ion) . The only
differences are that the pro‑
grammer has to concentrate on
one gene sequence at a time
rather than computing in par‑
allel, and that the programmer
starts off with a pretty good
guess at the final solution
(wel l , some do...) and intro‑
duces mutations in a less than
random manner, although
these last two components
could be introduced into a ge‑
netic algorithm.
Neil Waldie
NWaldie@compuserve.com

One lastthing...
Dear Sir,
Thavejust realisedthat my M a y
column (p. 65) in which I dis‑
cussed template default para‑
meters contains a factually
inaccurate statement. What the
core working groups of the C++
Standards Committees never
provided was default parame‑
ters for member templates.
These are desirable for such
things asconstructors and as
such had beenusedby the

Library working groups.
The problem with class de‑

fault parameters has been that
most compiler writers have not
yet implemented them with the
result that they have to be
‘faked’ in STL implementations.

I guess that the main results
of my error wil l beto give some
experts a good laugh, and some
mail from those that know
enough to spot i t .
FrancisGlassborow

Real Ale
Dear Sir,
I was glad to see that Jules main‑
tains a healthy scepticism about
Microsoft and all things
Windows (EXE Apri l ’97), and I
felt particular agreement with
hiscomment about people still
us ing DOSbecause Windows
and Wizards prevent people
from understandingwhat their
computers are doing. I am one of
those people(are we only a few?)
and only use Windows of either
flavour when I am compelled to
do sobecause software I wish to
use will not runany other way.

I remainunconvinced of the
advantages of a graphical envi‑
ronment for many applications
in practicalbusiness computing
~much wordprocessing, data‑
bases, records and accounts ‑
though there are obviously ap‑
plicationareas such asDTP
where graphics are essential,
and whole new areas of comput‑
i ngsuch asthe Web of which
images are an integral part . I
sometimes wonder how much
time and computing skil l has
been wasted, and disk space and
memory consumed, by the
wholesale conversion to
Windows merely because it be‑
came the fashion. As for argu‑
ments about ease of use - when
most of the icons on a hopeless‑

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

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

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

L o n d o n W I V 4 A X , o r e m a i l e d i t o r i a l @ d o t e x e . d e m o n . c o . u k

ly cluttered screen are com‑
pletely incomprehensible with‑
out ‘fly-by’ text to explain what
they mean, haven't we rather
lost the point?

I sometimes have an uneasy
feeling that if enough support‑
ers of DOS and common-sense
computing had spoken ou t
more forcefully several years
ago they might have been able
to influence the PC software
business in the same way as
CAMRA were able to persuade
the brewing industry to re-in‑
troduce Real Ale. Perhaps the
t ru th is that wecould never
have succeeded at al l because
of the fact that PCsoftware is
dominated by one company in
a way that the brewing indus‑
t r y is not .

To return to Jules’ point
about users wanting to under‑
stand - and I think he might
have added control - what their
computers aredoing: when I
neededto pu t Windows 95on my
system I wanted to retain full
use of DRDOS6and Windows
3.1, so I used0S/2’s Boot
Manager to install Windows 95
in a separate drive C partit ion
and select between the two envi‑
ronments at startup.

This worked fine, butI still
rather resented the way
Windows 95took away my con‑
trol over how the system started
up and closed down, so I was
quite pleased to find out how to
make Windows 95start up into
a DOSmenu in the way lam

used to.
PeterMoffatt
peter-moffatt@cali.co.uk

Don’ t y o u th ink there’s a
need fo r a mu l t i - t ask ing DOS
‐ someth ing l i ke the way
Unix backgrounds, p lus a
l imi ted k i n d of task switch‑
i n g . Just th ink ing . . . - Jules.
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haht
S  O F T W A R E

A CONTEMPORARY SOFTWARE SOLUTIONS PARTNER

Call o u r HAHTline 01344 873434 or
email usathaht@contemporary.co.uk
and ask for the n e w HAHT Pack 97
information kit or view the HAHT web site

at www. haht.com
Change Nothing Change Everything

haht..
w a y to develop
for the Internet

The Internet is transforming the way wedevelop business systems.

But, how do you choose the right tools?

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

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

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

HAH Tsite’s Integrated Development Environment and multi‑
threaded, multi-process Application Server are all you need to
build and deliver scalable applications which m e e t the performance
demands of the Internet.

Choose the right tools, choose HAHT.

> CIRCLE NO. 287



F E A T U R E S

Quake-C
The first
remors of game

development
Edward Kenwor thy shows y o u how to frag the g u y wi thout even be ing at the keyboard

olfenstein 3Dwas the game that started off the 3D phenomenon but
Wi wasn’t unt i l Doom that any real effort was made to modify the
basic game. However the only way todo that was by hacking the Doom
program files u s i n g a hex editor or similar. With the advent of Quake,
the boys a t I D finally made life easier for the game hacking c o m m u n i t y,

and allowed developers the control they’d been y e a r n i n g for.
The Quake system comes in four parts. F i r s t l y, quake.exe, the basic

engine, which is not intended to be modified. A set of Quake console
script files, which are effectively simple batch files to r u n console com‑
mands. There are t w o principle reasons for using these - firs t ly to
setup the basic key bindings and secondly to enter characters that
can’t b e inpu t inside Quake. The th i rd c o m p o n e n t i s the
graphics and map files ( h e l d in a single pak file). Playing wi th these
( t o create new levels, for example) would w a r r a n t an art ic le a l l to
i tse l f , so I shan’t bedeal ing with it here. What I am concerned wi th is
the fourth component : progs.dat, which is asemi-compiled s c r i p t file
describing p re t t y much everything that you recogniseasb e i n g Quake
the game. The scr ip t can be modified in Quake’s own langauge, Quake‑
C, and it is here where the real power lies.

various

__| Description
| Used to indicatethatafunction
| doesn’t return anything. just as C and C++ do.

| Floating point

| _Parsing error.

The bas ics
Before y o u can d o a n y t h i n g w i th Quake p r o g r a m m i n g

ple console scripts or a ful l blown Quake-C program
understand Quake’s directory structure.

A s s u m i n g Quake is insta l led in c: \quake then there is a sub‑
directory of th i s directory called id1 (c:\quake\id1). This is the
place that Quake looks to by default for the v a r i o u s script files, con‑
fi g u r a t i o n fi les , the pak fi le and the a l l i m p o r t a n t prog.dat file.
Specifically you ' l l find autoexec.cfg- which is a console sc r ip t file
that is automat ical ly r u n when Quake is r u n ; config.cfg which is
where a l l the previous s e t t i n g s and key bindings you've set inside
Quake a r e ‘remembered’ and a n y other console s c r i p t files y o u
m i g h t have defined.

If you decide to modi fy a n y of these files then you should setup a
separatesub-directory for them fo r example c:\quake\myfiles and
then r u n q u a k . What happens then is that Quake
wil l look first in the myfiles subdirectory for the various files it needs
( s c r i p t s , graphics files and compiled Quake-C) and any i t doesn’t find
there it defaults to those in the id1 directory.

whether sim‑
you need to

ei; Notatype at al l‐rather thelackof one- and not really necessary. But Quake-C requires it

| | Strangely, you can declare variables of type void‐and you will find some defined in the entity
j _type providingmarkers (see |below).

A general purpose number type, used for integers and booleans aswell.
Valid values are 1,4.7, -100 but not .5which would haveto bewritten 0.5
Note also that Quake-C is easily confused by negative constants eg f o o - 5 would cause a

oo - 5wonRe
Used toto representco-ordinates a:
in3D‘space.Made upof3 floats.|
Acharacter‘string

ae otVector

| An‘object iinthe game, like aa
| player a monster,a wall or a nail
| from the nail gun.

Table 1- Types available in Quake-C.
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I f v e c t o r fooisdefinedas vector f o o = ‘ 1 . 0 ' ‘ 0 °
variables are also defined: £00_x, £00_y and foo_z with the values 1.0,0 and 255 respectively.

You werefragged’ ;Use ‘
Th isisQuake-C's feeble attemptat supporting objects. In some ways they're like C structures,
except that there's only one structure available‐ e n t i t y- and you cannot defineany new
structures (although you can, if you're careful, extend the entity type and add in newfields).

"255° then implicitly three float

for newline.
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John Carmack of ID sof tware , who wrote the Quake-C compiler front‑
end, has this to say about the language: ‘This is the 1
ponent of the Quake utilities to bereleased. To beh o n e s t , I have been

s t m a j o r com‑

a l i t t le reticent to release this because m o s t of the actual qc is rather
embar rass ing crap. The t i m e never became available to even g i v e i t a

good top t o bottom g o i n g over. I never spent a n y quality e n g i n e e r i n g

time on my parts... I t is a mess... i f you look t h r o u g h the code and
occasionally think “This is stupid!” you a r e probably r ight. . . ’

He is a bi t hard on himself. S u r e , if you compare Quake-C with
Pascal or BASIC then it comes off very badly. As a

you

someth ing l ike C,
‘proper’ programming language Quake-Cis a disaster. However
v i e w it as a structured sc r ip t i ng languagefo r d r i v i n g the Quake
e n g i n e then th ings look a l i t t le brighter. And at least the boys at ID
commented thei r code!

ID used Quake-C to w r i t e everything that most of us would con‑
sider to be Quake - the m o n s t e r s , the i t e m s , the explosions, and the
levels. Thus, you can modify all of these things within Quake-C to cus‑
t o m i s e the e n t i r e g a m e world. T h r e e w a v e , f o r example, has used
Quake-C t o add a ‘ c a p t u r e the flag’ mode. Others have used i t t o add
bots ( r o b o t i c players) for playing solo deathmatch. The l im i t seems to
be your imagination. You could , I am s u r e , w r i t e a completely o r i g i ‑

nal 3D game in Quake-C on t o p of the Quake e n g i n e

So what is the language like? One way of look ing at it is
ant of C, and indeed some of the language constructs are very similar
to C ( t o such an extent that if you know C you can probably ge t started
pret ty quickly with Quake-C). And then you n o t i c e all the differences.
Some are quite m i n o r ( l i k e the s y n t a x of function declarations and def‑
i n i t i o n s ) , someare jus t a pain ( t h e r e are n o modules o robject fi les) , and
some are really annoying (principally the very limited error checking
and the rather nas ty ‘gotchas!’ l ike the way it mak sumptions about
constants and nesting of function calls (don ’ t ! ) ) . In t r u t h , as a general
purpose p r o g r a m m i n g language Quake-C i s a miserable failure

I n th i s article I ’ l l on l y b e c o v e r i n g the basics o f Quake-C pro ‑

i S  a  Va r l -

g ramming- pr imar i ly concentrating on modi fy ing the e x i s t i n g .qc
files rather than t ry ing to begin from scratch w r i t i n g a whole game.
If you are interested in wr i t i ng something from scratch then I’vegiven
some references in the bibliography in a separate box.

j u n e 1 9 9 7

Here’s a simple example from the client.qc file: this is the code that is
r u n when the player e n t e r s the console command which causes
the player to suicide and re-s ta r t in a deathmatch g a m e

As y o u can see Quake-C looks a lot l ike plain old C, but look a bit
closer and even in this tr ivial example you'l l n o t i c e some di fferences,
in the funct ion defin i t ion and declaration. Quake-C functions a r e
declared as:

Listing 1- ActivateHolo.
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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
f u n c t i o n a l i t y  &  v e r s a t i l i t yA d d p e r f o r m a n c e ,

Scalable SQL ver 4.0 f r o m Pervasive
Software (Formerly Btrieve)
New Scalable SQL ver. 4.0 has ANSI
SQL support, a Visual Basic Scriptin
Interface, and tools for creatin ane
executing stored procedures. Scalable
SQL is based on the same MicroKernal
Database engine as Btrieve, and can be
used to provide high level SQL
organisation to a Btrieve based appli‑
cation. Scalable SQL ver. 4.0 is now

available for Windows NT Server and Novell Netware. £call

SoftiCE3
Need to debug below the surface of
Windows? SoftICE 3 offers single‑
machine, kernel mode, multi-thread
and mul t i -p rocess debugging, with
Win32 fault trapping and exception
handling. Version 3 has support for
data structures local symbols, with full

support for Windows NT and Windows 95 address contexts.
SoftICE NT £525; SoftICE 95 £395; SoftICE NT & 95 £795

Watcom C/C++ 11.0 - £239
The most up-to-date C/C++ compiler
for cross-plat form development,
coverin indows NT&95, Windows
3.1, OS/2 16&32-bit and 16&32-bit
DOS. Watcom C/C++ 11.0 has a new
version of MFC for Windows
development, incremental linking and
run-time Type Identification, and the
updated visual interface designer from

Blue Sky. The traditional Watcom virtues of tight
compilation are retained. Upgrades for Watcom 10.x user
only £100.

MKS Toolk i t ver 5.2
MKS Toolkit gives Windows NT3.5+
and Windows 95 developersa full suite
of powerful UNIX tools including
KornShell, awk, awkc, vi and visual diff
for Windows, make, a windows
scheduler, grep, sed, tar, cpio, and pax
- more than 190 utilities and
cammands for performing a variety of
paps pty tasks, with support for NT
& 95 long filename. For Win 95 &

NT‐Intel, Alpha, Mips on one CD. £295
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O 1 7 1 8 3 3
TO ORDER CALL

1 0 2 2
FAX 0171 837 6411
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Data Junction Win 95/NT - £625
Data Junction excels at converting
data from the widest range of data
sources. Use Data Junction to convert
from legacy COBOL systems, EBCDIC
to ASCII, perform messy date
conversions, work on packed data
and populate SQL systems with data
from diverse sources. Data Junctions point-and-click
mapping of data sourceto data t a r g e t saves 100's of hours
of programming, and its extensive list of data
transformations solves the toughest of data conversion
problems. Data Junction Win 3.1 £189.

Crystal Reports Professional 5 .0
Now d e s i g n unlimited types of reports!
Create Subreports, Conditional
reports, Form-style, Multiple summary
cross-tab and BackOffice reports. “Plus,
publish reports to the Web! (Instantly
export to HTML).” New Object
technology. Access PCand SQL
databases. Integrate reports into
database applications using ActiveX
Control (OCX), VBX, VCL and MFC.
32 bit versions. Upgrade £125

PowerBuilder 5.0 Professional
PowerBuilder® 5.0 Professional provides
acomprehensive team environment for
building powerful Windows 95, 3.1, and
NT A Highlights include fast
compiled code, the patented
DataWindow™with its point-and-click
SQL interface, ActiveX support for
component assembly, OLE 2.0 client and
server support, robust ODBC access to
enterprise DBMSs, a powerful check-in/check-out library, Web
server development, PowerBuilder Foundation Class (PFC)
library, and astandalone Sybase® SQL Anywhere™DBMS.£1149

FREE runtime. 16 and

CodeWright 5.0, the programmer's
favourite editor, helps with tasks like;
‐ Locating and navigating to specific lL V5.0
code ‐ Creating & maintaining P r o f e s s i o n a l ~
comments ‐ Working with version Programmer's Editor
control Typing repetitive constructs ‐ °
Renaming variables across hundreds of
files ‐ Working with others and their
revisions. CodeWright synchronises
with your Visual C++ and Delphi environments. For
Windows 95 or NT and Windows 3.1 £179
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Description
The server's global object that holds everything, for example deathmatch flags.
The current game time. It is possible for the current gametime for different entities in Quaketo bedifferent ‑
but the difference is limited to 0.1 of asecond which is also the limit of the resolution of time.
Time is normally used to tell the Quake engine that in a certain amount of time from the current time you wish a
particular function to becalled.Sort of a hacked alternative to threads!
Only used when jumping in water.
This is the entity that is the subject of the function that wascalled.This is sort of the equivalent of C++'s t h i s .
Go on - guess!When an impact occurs betweena player anda wall, for example, then se/fwould be set to the

Frametime fl o a t
S e l f
O t h e r

e n t i t y
e n t i t y

player and other to the wall.

f o r c e - r e t o u c h

teleport is activated.
Mapname

Deathmatch
Teamplay

s t r i n g
fl o a t
fl o a t

deathmatch = 1.
Coop fl o a t

them. 0= not.
S e r v e r fl a g s fl o a t
t o t a l _ s e c r e t s
f o u n d _ s e c r e t s

fl o a t
fl o a t
fl o a t

The number of secrets found
t o t a l _ m o n s t e r s

In Quake’s monster Al when a monster was considering who to target then se/fwould be the monster and
other the target (usually but not always the player).
This is treated sort of like a boolean in that if it is non-zero then it forces all entities to touch triggers. It is
decremented each frame (and thus is usually set to 2to ensure it catches everything).
This is needed for entities that wouldn't normally touch triggers (eg non-moving ones) when something likea

Nameof the current map eg ‘start’ or ‘end’ or ‘dm4’ or ‘ctf1’.
Actually a boolean ie 1 = playing deathmatch, 0 = not.
Actually a boolean ie 1= can hurt team members (players with the same colour pants)0 = can't. Requires

Actually a boolean ie 1 = co-operative, ie there are monsters and the players are trying to work together to kill

Usedt o keeptrack o fcompleted episodes. I f s e r v e r fl a g s & ( 1 < < e ) i strue then episode e has beencompleted.
The number of secrets in the current level.

The number of monsters in the level.Or rather the total number of monsters spawned since the level started.
(le the sum of all the monsters currently in the level plus those that have been killed).

Table 2- The globally defined variables.

< r e t u r n t y p e > ( p a r a m e t e r l i s t ) < f u n c t i o n name>

with a maximumof 8 parameters.
Also you’l l notice the structure of function definitions is:

< f u n c t i o n d e fi n i t i o n > = { < f u n c t i o n body> } ;
In Quake-C you can declare names (including function names) as

many times asyou like, untilyou final ly define it .All names must be
unique, to the extent that you cannot even have a variable with the
same nameasa field in an entity ( o r a function). The exception to this
rule is localvariables, which arescoped ‐ youcould have several local
variables in different functions with the same name, but they cannot
have the same name asa globally defined variable, function or field.

Entity relationships
The basic types available in Quake-C are shown in Table 1.

The e n t i t y type is significantly different from al l the other
Quake-C types in a number of ways. Firstly, in order for an ent i ty to
function properly it has to be ‘registered’ with the Quake engine so
that the engine knows when to do things l ike call functions on it . Sec‑
ondly it’s acomposite type (like a C st ruc tu re) - that contains a mix‑

Description
items bit flag (IT_SHOTGUN | I T _ A X E )

Health

parm4, parm5, parm6, | Ammunition
parm7

parm10 -parml16

Table 3- Parameters.

E X E j u n e 1 9 9 7

ture of different fields of other types, aswell asfields that are refer‑
ences to functions. These functions are roughly equivalent to mem‑
ber functions in OO languages, and are invoked by the engine when
certain situations arise.

It is possible to create your own entities based on Quake’s entity
type. Unfortunately,while it would beniceto use inheritanceto dothis
that’s not possible. Instead what you have to do is edit defs.qc (which
is the first file readby the Quake-C compiler) and addany extra fields
you want after the globals section ‐ i e after the v o i d e n d _ s y s _ g l o b ‑
a l s ; andthe v o i d e n d _ s y s _ fi e l d s ; fields. Make sure when you're
adding anything to add them after both of these ‐ i f you don’t you'l l
have to recompile quake.exe, which might prove difficult.

You don’t actually need to do anything to defs.qc in order to cre‑
ate a new enti ty i f you don’t need to add any new fields - you could
just use the existing enti ty and set up a unique (new) set of values
for i t . The example in Lis t ing 1 shows the definit ion and creation of
a new enti ty - a hologramthat follows the player around, el ic i t ing
attacks that (because the hologram is not solid (SOLID_NOT)) have
no effect at all.

There are a couple of basic things that, though they seem obvi‑
ous, you should be careful to avoid. For instance, don’t change a
value in the enti ty object directly ‐ in some cases this wi l l invalidate
some of the Quakeengine’s internaldata structures. Oh, for private
data. For example, if you want to change an entity’s position, you
have t o use the built-in function s e t p o s i t i o n ( ) . This wi l l ensure
the value held in the enti ty and in the Quakeengine’s internalstruc‑
tures are kept in sync.

In other cases, an apparently simple operation actually requires
quite a degree of legerdemain. If you want to change the velocity of
an entity, for example to make it bounceo f f a well, you have to set the
e n t i t y . m o v e t y p e to MOVETYPE_BOUNCE, then set things up so that
the next piece of handling code gets called in 1/10th of a second. To
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d othis, set e n t i t y . n e x t t h i n k t o t i m e + 0 . 1 ( t i m e isa global vari‑
able that holds the game's current t ime) and e n t i t y . t h i n k t o
m yf u n c t i o n , a new function which wi l l set e n t i t y . v e l o c i t y tothe
value you want. If theQuakeenginewere multi-taskingthis would be
much easier, but it isn’t.

Quake-C comp i l e r
There aresome importantdifferences from Cthat you should becare‑
f u l of, especially as Quake-C doesn’t even complain when y o u do
things wrong - it just breaks (sometimes).

Most important is that if youassigna value to a variable when you
declare it ( fo r example: fl o a t f o o = 1 . 4 ; ) , the Quake-C compiler
assumes that f o o wi l l beconstant ( ie you won’t changeit’svalue) and
generates code accordingly. Unfortunately, the compiler does not
check constant status throughout ‐ you couldassigna different value
to f o o laterand the compiler wi l l allow i t , but when you come to r u n
it you have a nasty and difficult to find bug!

As I mentioned above, Quake-C has no modules, and no header
files. They’re not really needed,because there’s no l inkereither and
you can’t compile qc files separately. It gets better: not only do you
have to compile a l l your Quake-C files in one go ( t o produce the
‘compiled’ progs.dat file), but everything (o the r than local vari‑
ables) is globally visible from the point it is declaredonwards - even
into the other qcfiles that arecompiled. In other words, if you com‑
pile foo.qc and baa.qc ( i n that order) then all functions and non-local
variables declared in foo.ge are available in baa.qc (but not the
other way around).

E r r o r recovery du r i ng compilation is minimal. The compiler
skips to the next global definition, so you w i l l never see more than
one error at a time in a given function, and compilation aborts after
ten error messages.

Composition of function
Since all the functions use a single parameter marshallingarea, and
a single global variable to store their return result, you should never
t r y to calla function withinanother functioncall. Forexample,print‑
i ng the coordinates of e n t i t y . s e l f w i th
s p r i n t f ( s e l f , v t o s ( s e l f . o r i g i n ) ) ;
wi l l fa i l miserably (sending the message to somewhere in hell). It
should be replaced by:

v t o s ( s e l f . o r i g i n ) ;
s p r i n t f ( s e l f , t e x t ) ;

Unfortunately, this applies to operators aswell:

t e x t  =

References& acknowledgements
‘| have stood on the shoulders of giants.’ In writing this article | have
reliedon work from a large numberof peoplewho have spent time dis‑
secting Quake. | have done my best to acknowledge all of them - if |
haven't then| apologise.
ID Software:hitp://www.idsoftware.com
The focus of Quake: Quake-C at
Attp:||www.cs.loyola.edu|~bsmith|quake|quakec/
The Quake stomping grounds: hitp://www.stomped.com|
Frodo’s Quake-C reference page:
http:/|136.165.243.183|~frodo|index.htm/
Quake-C HQ:hitp://www.qchq.com|page1.htm!
Ferrera Francesca and Oliver Montanuy for their Quake-C manual.

Function Name
v o i d ( ) m a i n ;

v o i d ( ) S t a r t F r a m e ;

Description
Usedfor testing.
Called at the start of each
frame.
This is called for the player
(ie self=Player) for each frame
before physics is run (gravity,
etc).
As above but called after
physics is run.
Called if the player commits
suicide (issues the ‘kill’
command from the console.)

Calledwhen the client
connects to the server. It'salso
called whenever a new level
starts ina Deathmatch game
for each player.

v o i d P laye rP reTh ink ;

P l a y e r P o s t T h i n k ;

C l i e n t k K i l l ;

C l i e n t C o n n e c t ;

Called after setting up parm1to
parm16

P u t C l i e n t I n S e r v e r ;

C l i e n t D i s c o n n e c t ;

Called when aclient first
connects to aserver so that the
parameters for that client/
player can be saved (parm1to
parm 16).

S e t N e w P a r m s ;

Called so the values parm! to
parm16can be changed.

SetChangeParms;

Table 4- Quake-C functions.

sum = a n g l e s t o v e c ( 4 5 ) + a n g l e s t o v e c ( 9 0 ) ;
wil l fail, and should be replacedby:
sum = a n g l e s t o v e c ( 4 5 ) ;

sum = sum + a n g l e s t o v e c ( 9 0 ) ;

Variables, cl ients and players
There are a number of global variables defined within the Quake
engine, available regardless of what you do in the progs.dat code.
These are shown in Table 2.

There are also 16general purpose parameters (o f type fl o a t )
which could be used for anything, but in shrink-wrapped Quake are
used as shown in Table 3.The first 9 hold information about the
player. The last 7are usedto passvalues dur ingclient connection. Of
course, i f you were rewr i t ing the whole of the Quake-C port ion of
Quake from scratch then you could use them for anything you like.

In Quake, you have Quake clients connected to a Quake server.
Clients have values such asf rag total ( i n deathmatch games), name
and colours. Players,by contrast, are representedby a type of enti ty
(qv),and haveattributes (held in param1-param9) includinghealth,
ammo, armour etc. A new player ent i ty is created every time you
start or re-start in a game of Quake and is destroyed each time you
are killed.

In C the only function you absolutely have to provide is a m a i n ( ) .

In Quake-C, becausewhat you are actually wr i t ing is a script file for
the Quake engine, you have to provide a number of ent ry point func‑
tions, as shown in Table 4. These are not the only functions in your
Quake-C code that the Quake engine can call ~ just the mandatory

E X E j u n e 1 9 9 7
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v o i d ( e n t i t y m e ,
{

e n t i t y c a m e r a ) NezuSetViewPoin t =

/ / S e t v i e w p o i n t
m s g _ e n t i t y = m e ; / / t a r g e t o f m e s s a g e

W r i t e B y t e (MSG_ONE, SVC_SETVIEWPORT);
/ /  5 = SVC_SETVIEWPORT;

W r i t e E n t i t y (MSG_ONE, c a m e r a ); / / v i e w p o r t
/ / A l s o s e t a n g l e s , o t h e r w i s e i t f e e l s s t r a n g e
/ / NezuSe tV iewAng le (me , c a m e r a . a n g l e s );
W r i t e B y t e (MSG_ONE, S V C _ S E T V I E W A N G L E S );

/ /  10 = SVC_SETVIEWANGLES
camera.angles_x) ; 27 e a t
camera.angles_y); // y a w
camera.angles_z); Titi S p .

Wr i t e A n g l e ( M S G _ O N E ,
Wr i t e A n g l e ( M S G _ O N E ,
Wri teAngle(MSG_ONE,

L is t ing 3- Moving the viewpoint.

v o i d ( ) Te l e p o r t _ t o _ b o m b =
{

l o c a l e n t i t y o l d s e l f , b d e s t ;

b d e s t = s p a w n ();

b d e s t . o r i g i n = s e l f . t e l e b o m b . o r i g i n + ' 0 0 2 7 ' ;

/ / B l o w u p t h e b o m b . . .
o l d s e l f = s e l f ;
s e l f = s e l f . t e l e b o m b ;
G r e n a d e E x p l o d e ();

s e l f = o l d s e l f ;

/ / T e l e p o r t t o t h e b o m b ' s o l d l o c a t i o n
i f ( s e l f . h e a l t h  < =  0 )  {

r e m o v e ( b d e s t ) ;
r e t u r n ;

}

/ / R e c r e a t i n g t h e " t e l e p o r t _ t o u c h " f u n c t i o n h e r e ,
/ / once a g a i n
s p a w n _ t f o g ( b d e s t . o r i g i n ) ;

s p a w n _ t f o g ( b d e s t . o r i g i n ) ;
spawn_ tdea th ( b d e s t . o r i g i n , s e l f ) ;

( s e l f , b d e s t . o r i g i n ) ;s e t o r i g i n

s e l f . t e l e p o r t _ t i m e  =  t i m e  +  1 ;
/ / L o n g e r t e l e p o r t r e c o v e r y t i m e
s e l f . fl a g s = s e l f . fl a g s - s e l f . fl a g s & FL_ONGROUND;

r e m o v e ( b d e s t ) ;

ones. You can define what are effectively (a l though this is no t
enforced) member functions of entities, operations that are called in
response to certain events like being h i t , or a timed event set by the
e n t i t y . n e x t t h i n k entity field.

A c o u p l e o f t r icks
The example in Lis t ing 2 is extracted from one of the patches avail‑
able on the Net. The patch as a whole sets things up, so that when a
player hits a monster with an axe, the monster becomes the player’s
‘pet’, fol lowing it around and attacking any other monsters (o r play‑
ers) that come near. The fragment shown here is the target selection
routine,whereby the ‘pet’ monster loops through a l l the monsters and
players, checking whether i t can see them ( t r a c e l i n e ( ) ) , and then
selecting the nearestas i t s target.You’ll see two specialconditions are
handled - firs t ly, i f the target is another player ( i f
( s e l e c t e d . c l a s s n a m e = = " p l a y e r " ) ) t h e n a nappropriate message

m i n i o n si s broadcast ( s p r i n t ( s e l e c t e d , " s e n t o n e o f h i s
a f t e r y o u ! \ n " ) ; ) .S e c o n d l ythe conditions ( h e a d ! = s e l f . o w n e r )

24

fl o a t ( ) P e t _ F i n d Ta r g e t =
{

l o c a l e n t i t y c l i e n t ;
f e c a l fl o a t . x :
l o c a l e n t i t y h e a d ,
l o c a l fl o a t d i s t ;
d i s t = 1 0 0 0 0 ;
s e l e c t e d  =  w o r l d ;

s e l e c t e d ;

h e a d = fi n d r a d i u s ( s e l f . o r i g i n , 1 0 0 0 0 ) ;
w h i l e ( h e a d )
ti

i f ( ( h e a d . h e a l t h > 1 ) & & ( h e a d ! = s e l f )
& & ( h e a d ! = s e l f . o w n e r ))

{
t r a c e l i n e ( s e l f . o r i g i n , h e a d . o r i g i n , TRUE, s e l f ) ;

i f  ( ( t r a c e _ f r a c t i o n  > =  1 )
& & ( v l e n ( h e a d . o r i g i n - s e l f . o r i g i n )
& & ( h e a d . o w n e r ! = s e l f . o w n e r ) )

<  d i s t )

{
s e l e c t e d = h e a d ;
d i s t = v l e n ( h e a d . o r i g i n - s e l f . o r i g i n ) ;

}
}
h e a d = h e a d . c h a i n ;

i f ( s e l e c t e d ! = w o r l d )

s p r i n t ( s e l f . o w n e r , " P e t a t t a c k i n g - > " ) ;
i f ( s e l e c t e d . c l a s s n a m e = = " p l a y e r " )
+

s p r i n t ( s e l f . o w n e r , s e l e c t e d . n e t n a m e );
s p r i n t ( s e l e c t e d , s e l f . o w n e r . n e t n a m e );
s p r i n t ( s e l e c t e d ,

" s e n t o n e o f h i s m i n i o n s a f t e r y o u ! \ n " ) ;
i
e l s e

s p r i n t ( s e l f . o w n e r , s e l e c t e d . c l a s s n a m e ) ;
s p r i n t  ( s e l f . o w n e r , " \ n " ) ;

s e l f . e n e m y  =  s e l e c t e d ;
F o u n d Ta r g e t ( ) ;
r e t u r n T R U E ;

i f ( s e l f . g o a l e n t i t y ! = s e l f . o w n e r )
{

s e l f . g o a l e n t i t y = s e l f . o w n e r ;
s e l f . t h i n k  =  s e l f . t h _ r u n ;

}
s e l f . i d e a l _ y a w = v e c t o y a w

( s e l f . o w n e r . o r i g i n  -  s e l f . o r i g i n ) ;
s e l f . n e x t t h i n k  =  t i m e + 0 . 1 ;
r e t u r n FA L S E ;

List ing 2- F ind inga target.

and ( h e a d . o w n e r ! = s e l f . o w n e r ) ensure that the ‘pet’ doesn’t tu rn
on its owner - or another of the owner’s ‘pets’!

Tw o other common Quake tricks revolvearound al ter ing the view
point of (typically) a player( i t couldalso bethe viewpoint of a client
~ which is what a player is when he’s not playing! Sort of.). Plain-old
vanilla Quake does this whenevera player is fragged to give h i m a
view as if hewas seeingout of the eyes of h is stil l twitching corpse on
the ground. Other applications includeprovidinga ‘missile-eye’ view
of a rocket when it’s fired, so that the player can guide i t . As a last
roundof tricks, L i s t i ng3 shows how you can alter the viewpoint, and
L is t i ng4contains an excerpt of another commonpatch, which imple‑
ments teleporting. a

EdwardKenworthy is better known in the Quake Deathmatchcom‑
munity as ‘Judge Dredd’ and can usually befound on the easynet and
gamesmaster Quakeservers. So why not come along and befragged.
Just remember ‘ I a mDuhLaw’. Alternatively y o u can email h im at
ekenworthy@cix.compulink.co.uk
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Fact is, the mass-market authoring
(multimedia) titles are great for creating

S W T demos for Internet distribution...if all your
customers have T3 lines and time to kill.

For the rest of the world, there’s
DemoShield®- a specialized demo
creation tool that creates sleek, web‑
enabled demos with no dependencies on
outside DLLs. Add small runtimes
(300K) and automatic uninstal l , and it’s
easy to see why so many companies a re
making the switch to DemoShield.

To take a quick look (1.5MB or less) at
sample demos, point your browser to

For futher information or to order
DemoShield 5.1 con tac t :
Grey Matter Tel: (01364) 654-100
Fax: (01364) 654-200
Email: maildesk@greymatter.co.uk
Website: www.greymatter.co.uk

Create Printed Manuals
lk (] = and Windows Help

From a Single Source
From rough layout to final printout, from your first hypertext link to the inclusion

of audio, video, and sophisticated graphics, Doc-To-Help is with you to speed
and facilitate every aspect of document and Help authoring. Doc-To-Help
customises Microsoft Word for Windows to create graphical authoring
environment that allows simultaneous creation of printed documents and
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Doc-To-Help’s true single-source approach enables you to create andmaintain
printed documentation and Online Help from one source document without
having to compromise in either medium. You can format your document and
Help independently from the single source document, and you can indicate

material as“Help Only” or “Document Only.” Doc-To-Help. Everythingyou need

OQ‐ =a2
For more information or to order Doc-To-Help 2.5 contact:
Grey Matter Tel: (01364) 654 100 Fax: (01364) 654 200

Email: maildesk@ greymatter.co.uk Website: www.greymatter.co.uk WEX?7E C H

to create great manuals and Help files.
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Soglad you could COM
The efficiency of C++ has a lways looked

good to Act iveX developers, but it has never

been easy to use.Version 5.0 of Visual C++ is

set to change that, as Dave Jewell explains.

VeeC++ 5.0 is one of the principal components in the new mon‑
ster-sized Visual Studio (previously known as ‘Boston’) package,

which includes Visual J++ 1.1, Visual FoxPro 5.0, Visual Basic 5.0,
Visual SourceSafe 5.0, InternetStudio 1.0, andahost of other goodies.
I ’m told that if you install the whole shootingmatch (don’t t r y this at
home folks!) you’ll needsomething like2GB of disk space. Thankfully,
Visual C++ 5.0 is available separately; the Professional version
requires between 30MB and 220 MB of disk space depending on the
options installed and whether you install a l l the documentation and
samples onto your hard disk. For the Enterprise version, disk space
requirements are between 35and 345 MB.

Despite the newversion number, there havebeenno major changes
to the development sys tem. Visual C++ remains s tubborn ly non‑
visual (by way of con t ras t , see the review of C++Builder in the Ap r i l
issue), and one can’t avoid the idea that its version number has only
been upped to 5.0 for the sake of name-compatibility w i th the rest of
the Visual Studio suite (see Figure 1)‐ this wouldn’t be the first time
that Microsoft has done this. Lest you think I ’m being a tad harsh,
Microsoft itself seems to agree: ’You'll have to d i g tofind most of the
updates from previous versions of Visual C++’ (Microsof t P rog ram
Manager Ma r y K i r t l and ,M S JMay 1997).

What's n e w in 5.0?
What's actually different in 5.0, and is it worth the upgrade? Notable
changes include an improved code generator in the compiler, which
is claimed to generate code that’s both faster and approximately 10%
smaller than that produced by Visual C++ 4.2. This is no mean feat,
since theMicrosoft compiler was already ( i nmy opinion) state of the
art , and generates better code than anything else I ’ve used. In days
gone by,Watcom compilers held this particular crown, but the last few
Watcom C++ compilers have hadsome pretty spectacular gaffs in the
code generation department (hint: if you’re t h i n k i ng about buy i ng
Watcom, wait for Version 11.1). On the whole, I ’d say that Microsoft
currently rules the roost in this area.

Sti l l on the subjectof the compiler itself, support for a ra f t of the
latest ANSI C++ features has been added, i nc lud ing the new

i c i t >and t e keywords, and the b o o l type
w i t h i ts supporting t r u e and >constants. Intel’sMMX instruc ‑
t ion set is supported with the compiler option, which permits
MM<X instructions in in l ine assembler. MMX instructions are also
supported in the debugger’s disassembly window, but not in the reg ‑
ister window.

e c i t , m u t a
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One o f the most i r r i t a t i ngnewfeatures o f Visual C++ 5.0 i s the help
system’s increasingly serious love affair wi th the Internet. A n y t ime
that you use the InfoView system to get help on a part icular topic,
you’re never quite sure whether the system is going to t r y to access
Microsoft’sWeb site. I assume that this is in order to get an informa‑
tional update, but if you just click the Cancel button on the MSNcon‑
nectdialog( o r whatever - dependingon the informationprovider y o u
use), then the system, suitably chastened,w i l l back downand display
whatever locallyheld information it m igh t have.

As you'd no doubt expect, enhancedCOM suppor t was pretty h igh
on Microsoft’s ‘let’s do i t ’ l is t for Visual C++ 5.0. Anew pre-processor
directive, # im p o r t , has beenadded, which causes the compiler to read
a type l ibrary and automatically generatethe equivalent C++ header
file to describe the l ib rary ’s interfaces. The compiler isn’t l imited to
type l i b ra r y ( T L B and ODL) files, either: y o u can specify the name o f
a DLL which contains a type l i b r a r y resource , o r even an EXE file ‑

in fact, anything which can be va l id ly passed to the standard OLE
Loa L i b function. The# ix t directive hasa largenumber of
additional options for more precise control over what information is
generated: you can renameandexclude namespaces, specify prefixes
for naming high-level properties and methods, and soforth.

Whither Ac t i veX?
Visual C++ 5.0 comes bundled wi th version 2.1 of the ATL (ActiveX
Template L ib ra ry ) , designed for creating smaller and t ighter ActiveX
components than are possible wi th other languages. Great fan of Del‑
ph i though I am, the fact is that both Delphi 3.0 and Visual Basic 5.0
are not ideal tools for creating components in situations where exe‑
cutable size is critical. For the m o m e n t , Visual C++ and the ATL
remain the best opt ion in these circumstances.
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Portability everyone
can agree

“Zinc’sportability is transparent.
And only Zinc has afullset of UI

objects and realextensibility todevelop
commercial-grade applications. Ful l

source code is a bigplus, too.”

DEVELOPMENT MANAGER M A R K E T I N G M A N A G E R
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saved usyears ofdevelopment expense.
Revenue is up, thanks to the new m a r ‑
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I'm very satisfied.”

F I N A N C E  M A N A G E R

When was the last t i m e Development, Marketing, and
Finance all agreed on anything? Now's your chance to
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t i o n s , on m o r e platforms, in less t i m e , and with less
money ‐and that’s a p r o m i s e .

Only Zinc offers complete portability.
Since Zinc Application Framework is the only cross‑

platform too l that delivers 100% portability, you'll have
your applications on other platforms as fast as you can
recompile. And no one supports as many platforms as
Zinc does. It's all part of what makes Zinc the most
productive‐and affordab le ‐ too l you can o w n .

Productivity that leads to opportunity.
Zinc z ips through tedious tasks with C++ object o r i ‑

e n t a t i o n and a u n i q u e visual development tool. And ,

enabling your application for international markets is
already done ‐ j us t translate your text. Plus, Zinc i s the
only tool that supplies 100% of the source code.

It all adds up to productivity. Which means m o r e
profitability. Which means everybody's h a p p y ‑
especially you.
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HRESULT CShapeCt1: :OnDrawAdvanced(ATL_DRAWINFO& d i )
{

RECT& r c = * ( R E C T * ) d i . p r c B o u n d s ;
HDC h d c = d i . h d c D r a w ;
COLORREF c o l F o r e ;
HBRUSH - h O l d B r u s h , h B r u s h ;
HPEN hOldPen, hPen ;

/ / T r a n s l a t e m_colFore i n t o a COLORREF t y p e
O l e T r a n s l a t e C o l o r ( m _ c l r F i l l C o l o r , NULL, & c o l F o r e );

/ / C r e a t e and s e l e c t t h e c o l o r s t o draw t h e c i r c l e
hPen = (HPEN)GetStockObject (BLACK_PEN);
hOldPen = ( H P E N ) S e l e c t O b j e c t(hdc, h P e n ) ;
hBrush = (HBRUSH)GetStockObject (WHITE_BRUSH);
hOldBrush = ( H B R U S H ) S e l e c t O b j e c t(hdc, h B r u s h );

c o n s t doub le p i = 3 .14159265358979;
POINT p t C e n t e r ;
doub le dblRadiusx = ( r e . r i g h t - r e . l e f t ) / 2;
double db lRad iusy = ( r c . b o t t o m - rce . top) / 2 ;
double d b l A n g l e = 3 * p i / 2 ; / / S t a r t a t t h e t o p
d o u b l e d b l D i f f = 2 * pi / m_nSides;

/ / A n g l e each s i d e w i l l make
( r e . l e f t + r e . r i g h t ) / 2 ;
( r e . t o p + r e . b o t t o m ) / 2 ;

p t C e n t e r . x
p t C e n t e r . y

List ing 1- The Shapecontrol's drawing code.

Figure 1- Visual C++ in action in the new Developer Studio.

Figure 2 - When start ing a new Visual C++ project, y o u g e t a
large number of choices regarding what type of project to go for.
The one we want is AT L COM Wizard.

E X E j u n e 1 9 9 7

/ / C a l c u l a t ethe p o i n t s f o r each s i d e
f o r ( i n t i = 0 ; i < m n S i d e s ; i + + )
{

m _ a r r P o i n t [ i ] . x = ( l o n g ) (dblRadiusx * c o s ( d b l A n g l e ) ©
+ p t C e n t e r . x + 0 . 5 ) ; j

m _ a r r P o i n t [ i ] . y = ( l o n g )(db lRad iusy * s i n ( d b l A n g l e )
i r + p t C e n t e r . y + 0 . 5 ) ;

d b l A n g l e + = d b l 1 D i f f ;
}

/ / C r e a t e and s e l e c t t h e brush t h a t w i l l b e
/ / used t o fi l l t h e P o l y g o n
hBrush = C r e a t e S o l i d B r u s h ( c o l F o r e );
S e l e c t O b j e c t(hdc, h B r u s h );
P o l y g o n ( h d c , & m _ a r r P o i n t [ 0 ] , m _ n S i d e s ) ;

/ / Se lec t back t h e o l d p e n and b r u s h and d e l e t e
/ / t h e b r u s h w e c r e a t e d
S e l e c t O b j e c t ( h d c , h O l d P e n ) ;
S e l e c t O b j e c t  ( h d c ,  h O l d B r u s h )  ;
D e l e t e O b j e c t ( h B r u s h ) ;
r e t u r n S_OK;

The new version of ATL is more t ight ly inte‑
grated with the IDE,and providesa set of wizards
for what Microsoft refersto as‘visualCOMediting’.
To demonstrate how these gizmos work, we'll walk
through theprocessof creatinga control.This walk‑
through is shamelessly based on an example in
Microsoft’s online documentation, though I've left out some of the
minor details for the sake of brevity,and changeda few things around.

Okay. You start offby clicking ‘new’ on the ‘file’ menu,and you get
presentedwith the dialogbox shown in Figure2.This let’syou choose
what it is you want to create - a single file, a project, aworkspace or
whatever. Because I haveWord 97installed on my system, ‘Word Doc‑
ument’ appearsasan optionon the ‘OtherDocuments’ pageof the dia‑
log, and if I select this option, the magic of OLE gives us the various
Word97toolbars runn ing inside DeveloperStudio. If you choose ATL
COMAppWizard,enter a newnamefor the project,andclick OK,then
you' l l see the new ATL wizard r u n n i n ga sshown i nFigure3 .Because
we're creat ing an ord inary Active-X control which runs as an in‑
process server, we want to select DLLas the ServerType. The Support
MFC check-box allows us to use l ightweight MFC classes such as
C S t r i n g insideour controlcode,while the check-box aboveallows the
proxy/stub marshall ing code to be integrated into the main project
insteadof ending up in a separate DLL.You'll also notice that there’s
an option for creating NT services ‐ oh, joy...

Once you’ve hi t the ‘Finish’ button and created your new project,
you end up with an interestingassortment of make files, source files,
headers and so forth. At this point in time, al l we’ve got is an empty
ATL project; in order to makethings more interesting,we needto add
one or more controls to the project. In order to do this, we invoke the
ATL Object Wizard from the Insert menu. This leads to the dialog
shown in Figure4.Fromhere, select the Controls category andyou' l l
see three items listed in the right-handpane; Internet Explorer Con‑
trol, Property Pageand Ful lControl.Since we're creating an ActiveX
control, we choose Ful l Control andclick the OK button.

Th is leads to a fur ther d ia logbox which allows y o u to set up
m a n y aspects of your control, inc lud ing i t ’s name. F r o mthis dialog,
you can specify whether or not y o u r control w i l l support r icherror
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Figure3-Here’s AT L Com Wizard in action.Yo u can decide
whether y o u want to use lightweight MFC classes in your project,
and there’s even an option for creating NT-s ty le services.

FATL Object Wizard

Figure 4- The AT L Object Wizard lets y o u add new object types
to an ex is t ing AT L project. Here,we've chosen the Control page
and we're about to add a new ActiveX control to the project.
You'd also come here to add a property page for y o u r control.

l i b r a r y SOMESHAPELib
{
_  i m p o r t l i b ( " s t d o l e 3 2 . t l b " ) ;

i m p o r t l i b ( " s t d o l e 2 . t l b * )  ;

methods:
[ 4 4 ( 1 ) ] v o i d ClickIn([in]long x, [ i n ] l o n g y ) ;
[ i d ( 2 ) ] vo id C l i c k o u t ( { i n ] l o n g x , [ i n ] l o n g y ) ;

ye

C ;
uuid(2EF1FB7D-BBFO-11D0-AB25-444553540000),
h e l p s t r i n g ( * S h a p e C t 1 C l a s s " )

] :
c o c l a s s S h a p e c t l
{

[ d e f a u l t ] i n t e r f a c e IShapeCt l ; ‘
[ d e f a u l t , s o u r c e ] d i s p i n t e r f a c e _ShapeEven ts ;

List ing2- A section of the someshape.idl interface definition file.
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informat ion,and determine which of the standard
(‘stock’) properties wi l l be implemented in y o u r
control. Using this dialog, you can also elect to
base your control on one of the existing, prede‑
fined window classes. If you do this, your newcon‑
trol wi l l create and super-class a window of this
type at r u n time, passing messages to the super-classed window to
implement much of the control’s default behaviour.

When youclick OK, the necessary sourcefiles wil l beautomatically
createdand addedto your controlproject.Youevengeta small registry
script file to register the control once it’s been built and a HTML test
pagefor checking out the control from with in Internet Explorer. Of
course,before you cando this, you’ve got to build the control usingthe
appropriate option on the Build menu. Once this is done, you can fire
uptheaforementionedHTMLtest page( o rusethe ActiveXControlTest
Container application if you want to beboring)and your new control
wil l be revealed in all i ts glory - as in Figure5.At this point, our sup‑
posedly ‘lightweight’ control is 262 KB in sizebutbefair ~afterall, this
is a debug build.

Custom properties
That’s stock properties dealt with, but how do you define a new cus‑
tom property? Open the ClassView window and right-click on the
I S h a p e C t1 interface.This is the interface that implements any cus‑
tom propertiesdefinedfor the control. At the moment, it contains just
one (stock)property, F i 11 C o l o r , but now we're going t o add another.

When you right-click on the interfaceclass, you'll seea smallpopup
menuwith an ‘addproperty’ item,which takes you to the ‘addproperty
to interface’ dialog. Here,we’re specifyinganewproperty called s i d e s ,
of type s h o r t . In the ‘implementation’ area, you can see the code that
wi l l begeneratedby ouraddingthis property.As with systems likeDel‑
phi and Visual Basic 5.0, separate ‘get’ and ‘put’ routines are defined
for readingandwr i t ingtheproperty.What Visual C++ doesn’t do, how‑
ever, is automatically create a class member in which to store the new
property. That’s not unreasonable, since some property values obvi‑
ously won’t map to an actual variable. To add a member variable for
the property,openthe ShapeCtl.hfile and addthe necessary definition
after the m _ C l r F i l l c o l o r member.The resultingcode i sshownbelow.
As well as the m_nSides member,we’ve addeda 100-entryarray to store
the shape’s calculated points.
/ /  T S h a p e c t l
p u b l i c :

STDMETHOD ( g e t _ S i d e s ) ( / * [ { o u t ,
STDMETHOD ( p u t _ S i d e s ) ( / * [ i n ] * / s h o r t n e w V a l ) ;

HRESULT OnDrawAdvanced(ATL_DRAWINFO& d i ) ;

r e t v a l ] * / s h o r t * p V a l ) ;

OLE_COLOR m _ c l r F i l l c o l o r ;
s h o r t m_nSides;
POINT m_arrPoint [ 1 0 0 ] ;

hi

A l l youneeddo now is implement the get andput functions. The IDE
automatically generates skeleton g e t _ S i d e s andp u t _ S i d e s routines
for you, so you just have to fil l in the blanks.The resultingcode should
look like this:
STDMETHODIMP C S h a p e C t 1 : : g e t _ S i d e s ( s h o r t * p Va l ) {

* p v a l = m_nSides ;
r e t u r n S_OK;

}
STDMETHODIMP CShapeCt1 l : :pu t_S ides(shor t n e w V a l ) {
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i f ( n e w V a l > 2 & & newVal < 1 0 1 ) {

m_nSides = n e w V a l ;
r e t u r n S_OK;

}
e l s e r e t u r n E r r o r

( _ T ( " S h a p e m u s t b e between 3 and 100 s i d e s " ) ) ;

The code ensures that values of the S i d e s property lie between 3
(youcan’t havea two-sidedpolygon!)and 101(thea r ray canonly hold
100points).

The next job is to set an in i t ia l value for s i d e s . I’vespecified that
the fi l l colour should default to green.
CShapeCt1 ()
{

m _ n S i d e s  =  3 ;
m _ c l r F i l l C o l o r = R G B ( 0 , OxFF, 0 ) ;

Having implemented the s i d e s property, the next job is to write
the drawing code that makes use of i t , as in Lis t ing 1. Note that we
need to include math.h into ShapeCtl.h, since we are making use of
trigonometric functions.

You can then build the control and t r y it out in the container of
your choice. I favour Visual Basic, because Internet Explorerwon't
let you tweak the control's properties, and the ActiveX Control Test
Container is about as user-friendly asa cornered rat. If you alter the
F i l l C o l o r property, you'l l find that the control wil l instantly redraw
itself in the new colour, but if you massage the S i d e s property, the
control wi l l stubbornly sit there gr inn ing at you unt i l you force a
redraw - by obscuring the control, for example. The problem, of
course, is that we’ve changed the value of the m_nSides member,but
we haven't told the control that it should immediately redraw itself
when this property changes. To make this happen, we need to add a
call t o F i r e V i e w C h a n g e i n the p u t _ S i d e s methodcall.The new code
looks like this:
STDMETHODIMP C S h a p e C t 1 : : p u t _ S i d e s ( s h o r t n e w V a l )

{
i f ( n e w V a l > 2 & & newVal < 1 0 1 )

{
m_nSides = n e w V a l ;
F i r e V i e w C h a n g e ( ) ;
r e t u r n S_OK;

}
e l s e r e t u r n E r r o r ( _ T

( " S h a p e m u s t b e be tween 3 and 100 s i d e s " ) ) ;

Rebuild the DLL once more, and hey presto, instant cooperation
from the control whenever the S i d e s property is changed.

Adding Custom Events
The nextstep is to adda couple of customevents to the control, in o u r
case C l i c k I n and C l i c k O u t , which wil l b e triggered when the user
clicks inside and outside the bounds of the polygon (but st i l l inside
the control, of course).

When creatingnewevents, youmustspecify an event interface in
the SomeShape.idl file. Partof this file isshown in List ing2,with the
necessary changes in bold. It’s ashame that you haveto manually add
this stuff ‐ there real ly ought to be another wizard to add custom
events to the interface.Sti l l , on with the show...
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Figure 5- Here's the initial, ‘do-nothing’ control running inside
Internet Explorer. The ial drawing code ( the bi t that announces
AT L 2.0) is automatically included by the AT L Object Wizard.

/ /  C S h a p e c t l
c l ass ATL_NO_VTABLE CShapeCt l :

p u b l i c CComObjectRootEx<CComSingleThreadModel>,
p u b l i c CComCoClass<CShapeCtl, &CLSID_ShapeCt l>,
p u b l i c CComControl<CShapeCtl>,
p u b l i c CStockProp Imp l<CShapeCt l , I S h a p e c t l ,

& I ID_ IShapeCt l , &LIBID_SOMESHAPELib>,
p u b l i c IProv ideClassIn fo2Impl<&CLSID_ShapeCt l ,

& D I I D _ S h a p e E v e n t s , &LI51D_SOMESHAPELib>,
p u b l i c I P e r s i s t S t r e a m I n i t I m p l < C S h a p e C t l > ,
p u b l i c IPers is tS to rage Imp1<CShapeCt l> ,
p u b l i c IQu ickAc t i va te Imp l<CShapeCt l> ,
p u b l i c I0 leCon t ro l Imp l<CShapeCt l> ,
p u b l i c I0 leObject Impl<CShapeCt1>,
p u b l i c I0 le InP laceAc t i veOb jec t Imp1<CShapeCt l> ,
p u b l i c IViewObjectExImpl<CShapeCt1>,
p u b l i c I0 le InP laceObjec tWindowless Impl<CShapeCt l> ,
p u b l i c IDataObjectImpl<CShapeCtl>,
p u b l i c I S u p p o r t E r r o r I n f o ,
p u b l i c ISpecifyPropertyPagesImpl<CShapeCtl>,public _ShapeEvents:
p u b l i c

List ing3- The CShapeCtl class's inheritance list.

LRESULT CShapeCt1::OnLButtonDown(UINT u M s g , WPARAM
w P a r a m , LPARAM lParam, BOOL& b H a n d l e d )
{

HRGN hRgn;
/ / h o r i z o n t a l p o s i t i o n o f cu rso r
WORD xPos = L O W O R D ( 1 P a r a m );
/ / v e r t i c a l p o s i t i o n o f cu rso r
WORD y P o s = H I W O R D ( 1 P a r a m );

/ / C r e a t e a r e g i o n f r o m o u r l i s t o f p o i n t s
hRgn = CreatePolygonRgn(&m_arrPoint [ 0 ] ,

m_nSides, W I N D I N G ) ;

/ / D e l e t e t h e r e g i o n t h a t we c rea ted
D e l e t e O b j e c t (hRgn) ;
r e t u r n  0 ;

}

List ing 4- The code called when the user cl icks the left mouse
button within the control.
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Once you’ve recompiled
to create the SomeShape.tlb
type libraryfile, you needto
create a connection po in t
for the events. To do this, go
to the ‘project’ menu, click

‘add to project’, and select ‘components and
controls’. Then double click the ‘developer
studio components’ folder, select ‘ATL proxy
generator ’ and insert it in to the project by
cl icking the ‘insert’ button. The ATL proxy
generator dialog appear, and from here you
must select the newly created type l ibrary,
move the _ S h a p e E v e n t s interface across t o

the ‘selected’ Boxandthen click ‘insert’ again
to create a new connection point header file
(which incidentally seems to get generated as
a Unix-style text fi le without carriage
returns!) The new connection point header
file should be included at the top of
ShapeCtl.h, immediately after the inclusion
of resource.h.

Are we done yet? Not by a long way! The
next step i s t o add C P r o x y _ S h a p e E v e n t s

(defined in the new header file) and I c o n ‑
n e c t i o n P o i n t C o n t a i n e r I m p l t o the
CShapeCt1 class’s inheritance list. At the
same time, S h a p e E v e n t s has t o b e set u p a s
the default outgoing interface. L i s t i ng 3
shows the revised class declaration, with the
changes in bold:

Sti l l w i t h me? The next job is to expose
I C o n n e c t i o n P o i n t C o n t a i n e r through
Q u e r y I n t e r f a c e b y adding i t t o the COM
map,and to tell ATL whichconnectionpoints
are available. This is done by adding the fol‑
lowing line to the existing COM map:
COM_INTERFACE_ENTRY_IMPL (

I C o n n e c t i o n P o i n t C o n t a i n e r )

You also need to add the following code after
the COM map definition:
BEGIN_CONNECTION_POINT_MAP

(CShapect1)
CONNECTION_POINT_ENTRY (

I I D _ _ S h a p e E v e n t s )
END_CONNECTION_POINT_MAP ()

That (thankfully!) is it as far implement‑
i n g the COM-level support code for your new
event types, bu t you st i l l need to wr i te the
actualcode which triggers these events. To do
this, add the fol lowing line to the message
map in ShapeCtl.h:
MESSAGE_HANDLER (WM_LBUTTONDOWN,

O n L B u t t o n D o w n )

You also need to add a function prototype for
the new funct ion to the public p a r t of the
I S h a p e C t1 interface, after the o n D r a w func‑
t ion declaration:

LRESULT O n L B u t t o n D o w n ( U I N T u M s g ,

WPARAM w P a r a m , LPARAM l P a r a m ,

BOOL& b H a n d l e d ) ;

Final ly, add the code in L i s t i ng 4 to the
ShapeCtl.cpp source file. This code uses the
shape’s a r ray of points to build a temporary
polygon region, and then calls P t I n R e g i o n
to determine whether the mouse-click fel l
inside or outside the region. If you rebuild
your control wi th these changes, you' l l find
that you’ve got two new events which work
as advertised.

Overheads
So is it worth upgrading to the new version?
Speaking as an unashamed RAD-ical devel‑
oper, I would much prefer to develop applica‑
tions usingDelphi or C++Builder. In fact, I 'd
probably r u naway screaming if I were asked
to develop a large application us ing Visual
C++. However, Microsoft’s venerable work‑
horse st i l l has one ace up its sleeve in the
shape of ActiveX control development. If you
want to create lean and mean ActiveX DLLs
suitable for Web deployment, then no th ing
else comes close. When compiled w i th the
‘Win32 release minsize’ option, the shapecon‑
trol developed abovecomes down to around85
KB, which isn’t unreasonable when y o u
remember that is usedthe math library. With‑
out the maths, I imagine it would be signifi‑
cantly smaller.

What we're really talking about here is
overhead: the overhead of Delphi’s VCL
l ib ra ry and the monster-sized Visual Basic
run-time support DLLs make these products
fundamentally unsuitable for creating Web‑
downloadable ActiveX controls. The ATL
l ibrary, on the other hand, was specifically
designed for creating small controls.

I wholeheartedly welcome the new ATL
wizards, and ‘visual COM editing’. However,
as the above tutor ia l (abbreviated as it i s )
demonstrates, there’s plenty more to do in
this area. Adding methods and properties to
an ATL interface is simple, but addingevents
is an incredibly tedious, counter-intuitiveand
error-prone process. Let’s have an event wiz‑
ard soon please, Microsoft! Criticisms aside,
Visual C++ 5.0 is real ly the only choice for
serious ActiveX controldevelopment. a

DaveJewell is afreelanceconsultant, pro‑
grammer and technicalauthor specialising
in low-levelsystemsprogramming, develop‑
ment systems and compiler design. He is the
author of ‘Instant Delphi’publishedby Wrox
Press. You can contact Daveas
djewell@cix.compulink.co.uk.
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T E C H N I Q U E S

User-definable markup for Web documents is on i ts w a y . Last November, the
World Wide Web Consortium announced XML as a successorto HTML.
Adrian Orlowski explains what al l the fuss is about.

as t year many software houses mus t have breathed sighs of reliefLiethey final ly got their products Web-enabled. Word processors
sprouted ‘Publish as HTML’ func t ions , Lotus Notes grew the ab i l i t y
to transform its text databases i n t o Web format on the fly, and Adobe
announced that henceforth Level 3 PostScript rasterisers would p r i n t
HTML documents directly. What else could a user wish for?

Yet , l ike the arrival of comet Hale-Bopp, what could prove to be the
most significant Web event of 1996 crept in to view unheralded and
largely unobserved outside of asmall band of in i t ia tes into the arcana
of text processing and electronic publishing. November’s publication
in draft f o rm of the specification for XML (eXtensible Markup Lan‑
guage) is a harbinger of change. Far from celebrat ing HTML’s glories,
i t more evidently reflects a wish for the end of Web text as the world
and its dog have come to know i t .

XML might even i n s p i r e s imi lar ly post-millennial visions of anew
Eden across the globe for computer text. But as the film title had i t ,
Heaven can wai t , ascan the visions of seers. What does XML offer, and
what is that l ike ly to cost?

Ta l k i n g oft h e globe, XML finally mandates ISO 10646 ( a k a Un icode )
as the under ly ing document character se t , so you can refer easily to
every glyph and ideogram in use today for t e x t by a decimal or hex bit‑
st r ing. Normal XML documents wi l l have to specify which particular
character encoding they use. Al l XML document processors have to be
able to handle UFT-8 and UCS-2 encoding, and Engl ish language doc‑
uments can default to UTF-8, but use of a n y other character sets such
as Shift-JIS has to be announced in the document. Increasing the size
of the base character representation means that a few HTML docu‑
ments wi l l g r o w i n size when they become XML d o c u m e n t s , but this
part of the specification is undoubtedly a vote winner.
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SGML insp i ra t i on
The way XML democratises markup for publishers is l ike ly to vex
applications developers rather more. XML introduces the concept of
user-defined markup. WSC it seems has had enough of t r y i n g to sanc‑
t ion ever g r o w i n g lists o f t a g s for Web browser authors t o a i m for. I t

has a g a i n been inspired ( a s it was the first t i m e around with H T M L )
by SGML ( s e e S G M L , it ’s a beautiful day in EXE February '97) ,

al though in quite a different way than before. Even when it conforms
( i e when it has a document type definition or D T D ) , HTML at best is
an application of SGML. X M L , on the other h a n d , is near enough to
SGML that it can correctly be said to be a subset of SGML. It has
already garnered the moniker SGML-Lite.

The possibil ity that documents contain user-defined t a g names
effectively undermines the practice of Web browsers today of hard‑
w i r i n g pre-defined p r o c e s s i n g semantics w i t h i n software. What ,
then, is an XML document processor to do wi th tagged text? Like
S G M L , XML is purposely deaf to the quest ion, but that question
mark is no t of course an EoF on the m a t t e r (merely entity-end, to
adopt SGML-speak).

Two additional proposals wi l l issue f rom W3C. A draf t proposal
fo r Web ( a n d o t h e r ) hyper-linking, called Extensible Hyper L inkage
( X H L ) , has already been published. A l though somewhat dra f ty at
p resen t , it looks l i k e it w i l l include and extend the established

k HTML l i n k semantics. A n d it
promises to get the intellectual ju ices of red-blooded developers
going wi th novelties such as mul t ip le sources and/or mul t ip le tar ‑
gets from one l i n k , semantic content addressing, and hyperlink spec‑
ifications which are ex t raneous to the documents they l i n k ( e g to
l ink in read-only databases).
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Third leg
Towards the end of this year, W3C will publish the third legof i tsstrat‑
egy, and we will get to see how they envisage XML documents will be
rendered by Web browsers of the future. Given the overwhelming ten‑
dency towards SGML, this is l ikely to bealong SGML lines aswell. In
the meantime you can get some clues by pointing your current Web
browserat Alta Vistaandsearchingfor DSSSL(DocumentStyle Seman‑

<html>
<head>
< t i t l e > D e m o - l t r a s HTML d o c u m e n t < / t i t l e >
</head>

<body tex t="#000000" b g c o l o r = " # c 0 c 0 c 0 " >

<p>7 F e b r u a r y 1996

< p > D e a r P e t e r ,

<p><img s r c = " s u g g e s t . j p g " w id th= "362 " a l i g n = " b o t t o m " >
<p><a name="Flowl"><font s ize=" -2">
Suggested enhancement to Armageddon</a></ font>
< ! ‐ N o t i c e t h e i n t e r l e a v e d t a g s j u s t h e r e ‐>

< p > A l l t h e b e s t f o r t h e f o r t h c o m i n g f u l l p r o d u c t
re lease .

< p a l i g n = " c e n t e r " > Yo u r s s i n c e r e l y ,

<p a l ign="center"><st rong>Adr ian</s t rong>

<d l>
<dt>Encl:</dt><dd><a h r e f = " # F l o w l " > S u g g e s t e d
enhancement to Armageddon</a></dd>
< / d l >
</body></html>

Listing 1-An HTML document.

<?XML VERSION="1.0" RMD="INTERNAL" encoding="UTF-8" ?>
<!DOCTYPE f a k e SYSTEM ‘ c : \ n u l \ n u l . d t d " [
<!NOTATION j p g “JPG" *JPGsInAFlash.exe" >

<!ENTITY t rade *"<sup>TM</sup>" >
<!ENTITY s u g g e s t SYSTEM " c : \ l e t \ s u g g e s t . j p g " NDATA j p g >
]>
< ! ‐ * t h e DTD a l l u d e d t o here does n o t e x i s t and i s n o t
r e q u i r e d t o , because o f t h e RMD a t t r i b u t e v a l u e i n t h e
p r e c e d i n g p r o c e s s i n g i n s t r u c t i o n . BTW, t h i s i s a n XML
comment. No t i ce i t s d e l i m i t e r s * ‐ >

< d e m o - l t r from="Adrian">
<date>7 F e b r u a r y 1996</date>

<dear>Peter</dear>

<body>

A r m a g e d d o n ™ . H e r e i s m y s u g g e s t i o n f o r a n
enhancement y o u m i g h t consider f o r a f u t u r e
d r o p : < / p a r a >

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

< p a r a > A l l t h e b e s t f o r t h e f o r t h c o m i n g f u l l p r o d u c t
r e l e a s e . < / p a r a >

< /body>

< Yo u r s > s i n c e r e l y < / Yo u r s >

<Encs><item><crossref refs="Flowl"/></item></Encs>
</demo- l t r>

L is t ing 2- An XML version of List ing 1.
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tics and Specification Language), or more specifi‑
cally a simpler variant called DSSSL-Online.

If W3Csoverallstrategy for XML is a three-legged
pitch, those legs are by no means joined at the hip.
XML document processors are not required to sup‑
port Extensible Hyper Linkage if the specific need is not there. (XHL,
its worth pointing out, is proffered up as much to the SGML commu‑
n i t y as to Web people). LikewiseXML document rendering looks as if
it could beperformed satisfactorily by a browser implementing Cas‑
cading Style Sheets (CSS1), independently of what W3C come up with
in due course.

In fact, with just one leg of the XML stool more or less in place,
Microsoft and Sun have already demonstrated it can be sat upon. In
March,Microsoft announced it had submitted to W3C the channel def‑
inition format (CDF) proposal, for broadcastingpush content over the
Web.Morepointedly, they announcedInternetExplorer4.0 would imple‑
ment it.TheCDFspecification is basedonXML, andan XMLdocument
type definition (DTD) is included.HotonMicrosoft'sheels,andperhaps
more impressively,Sun’sJohnBosakannouncedto comp.text.sgml that
the Solaris 2.5.1manualsare available in XML form.

Although XML is hoped to shape Web browsersof the future, what
seems to be excit ing the cognoscenti are the possibilities of custom
XML document processors. Publishers with specific types of binary
as well as textual data can create software which uses an open docu‑
ment format buthard-codesthe renderingsemantics ( fo rexample, for
commercial or proprietary reasons) . That, of course, is where Java
enters the picture.Butwhile there are noparticular issues about mix‑
ing Java in with XML documents, the availability of Java byte-code
decompilers could be another matter to those wishing to hard-code.
But the real importanceof XML to its progenitors is not for better eye‑
catching graphics in the service of marketing, but for textual infor‑
mation interchange, with s t rong implications for client-side
manipulation of the downloaded information.

Reprocessing centre
UnlikeHTML,which has never found muchpurpose in life except as
a presentation format for documents,XML documents are expected
to bere-processible. In this respect they mimic SGML documents, but
SGML (asprobably a l l experiencedpractitioners would admi t ) is sim‑
ply too darned hard for the mass market. Not the syntax, which can
be hidden behind ‘smart’ SGML tools, but the process of developing
SGML applications. There is an uncomfortably intimate connection
between SGML the meta-language for designing specific document
markup languages, and SGML the environment for parsing docu‑
ments marked up in those languages. It means that a parser for even
one specific type of SGML document (DTD)wi l l end up knowingmore
SGML than should be necessary.

XML has been expressly shaped to make it easy to write parsers
for the tag sets that users areexpected to come up with. Oneestimate
( f romsomeone who has written a fu l l scale SGML parser)of the time
required isacouple of days. And that begs the questionwhether, affir‑
mations in the proposalaside (methinks it dothprotest too much), one
is actually dealing with realistic SGML when engaged on XML. The
XML draft does indeed list what has been dropped from SGMLin its
metamorphosis into XML (which is incomplete), but you’re l ikely to
get a better sense of the situation by comparingthe broad syntactic
differences between an HTML document and its XML equivalent.

One major difference from HTML is that with one exception XML
documents have to have tags asmatchingstart/end pairs. El id ingthe
end-tags such as < / > from paragraphelements asyou can in HTML
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is not permitted. However, where an element genuinely has no con‑
tent, this can be indicatedeither by includingan end-tag, or by sig‑
nal l ing the fact on the (star t )tag ( o r by using a DTDand forcing a
processor to read it and remember elements declared as EMPTY,
natch).Thismeans for example that HTML’shorizontal ruleelement
wil l usually end up beingwritten in XML either as:
<HR></HR>
or as:
<HR/>

A second significant difference from HTML is that XML docu‑
ments can designate full-blown subsidiary units of text or binary
data as entities for in-line inclusion dur ing processing. In HTML,
entities exist only asan alternative encoding of certain characters
(such as the ampersand or less-than character). But in XML (as in
SGML), entities can be physically distinct text or binary objects.
Binary entities are syntactically restricted to beingattribute values
for tags, and they are required to bear a user-defined typing (called
a notation) so a program can invoke an appropriate subsidiary
processor for them. On the other hand, text entities can include
markup ( i n a different encoding if desired). To keep things crystal
clear for parsers, the <, >and &characters are allowed in document
content only asXML entities, egas camp;.

No need for DTDs
However, themost fascinatingaspect of havingto dealwith tags that
you've never seen before is the prospect of comprehensively struc‑
tureddocumentswhichdon’t alludeto any pr ior formalspecification
of their structure. Like SGML, XML has document type definitions
for pre-declaring the allowed arrangement and combination of tags
in the logical structure. But whereas an SGML parser uses DTDs to
infer tags where none exist in documents ( i t expedites ent ry of
markupby hand),XML stands this idea on its head. If you don’t need
to be inferr ing tags from the context (because the tagging is defacto
explicit andcomprehensive), then you don’t necessarily need aDTD
around. Ergoyour Web browseror full text indexingengine does not
needto bebuilt to understandDTDs.XMLcalls thesedocuments ‘well‑
formed’ (subject to certain fair ly easy to satisfy constraints).

Sowhat’s to stopyou ignoringDTDsaltogether andpushingabout
XML documents without them? For one thing, the document must
announce whether it requires a processor to be cognisant of an
accompanyingDTDor not,and it is a reportable error if the proces‑
sordiscoverssomemonkeybusinessgoingon. In otherwords, the pro‑
cessingresultscouldwellbe( i nthe immortalepithet)undefined.For
someapplications, therewill beXMLDTDs,andsomeprocessorsw i l l
haveto parsethem in detail.Buttheoutlook is notasbleakasit might
appear; as in the SGMLsphere, it’s l ikelythat XMLDTDswil l emerge
that wi l l gather widespread support. And the declarationof sub-ele‑
mentcontent in XML DTDshasbeensimplified compared to SGML‑
again,with the applicationdeveloper in mind.

Youmightwant to judge the situation for yourself. Figure1shows
a tr ivial (andprobably unrepresentative)HTML document, and Fig‑
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ure2 is my attempt at anXMLversion of this docu‑
ment. Pickingoff the tags visually shouldmake it
clear it is a different kettleof markup. Forcompar‑
ison,regular readersmightalsowant to look upmy
FebruaryEXEarticleon SGML,where theoriginal
SGML version of the document is shown making use of SGML
markupminimisation. (The SGML DTDshown there wil l not unfor‑
tunately passmuster asan XML DTDfor Figure2 as it stands).

Thefirst line in Figure2 is crucial in announcingthenatureof the
beast which follows. It is an (XML)processinginstructionwhich sig‑
nals an XML document and gives version and encoding details. The
RMDattributestands for theRequiredMarkupDeclaration,and indi‑
cateswhether or notDTDprocessingis necessary.Thepossiblealter‑
natives here of None and A l l here are self-explanatory; Figure 2
though opts for Internal.What this means is that the XML processor
can ignoretheexternalsubset of the DTDcalled f a k e allegedto bein
c : \ n u l \ n u l . d t d , and i s required t o process only the declarations
betweenthe [ and } bracketswhich follow the p o c T yPEkeyword.The
threedeclarations in the internalDTDsubset in Figure2definemean‑
ings for the «t r a d e ; entity in the first p a r a element and for the JPG
image referred to by the g r a p h i c element,and give the JPG entity a
notation processor hint.Themarkup in the document is straightfor‑
ward to parseby eye,butasan exercise youmight see if you can spot
the empty elements from their start-tags (there are two of these).

This examplemay needcorrectionwhen thefinal draft of XML is
released. However it seems clear that both HTML and SGML docu‑
mentswi l l needamending to conformwith XML (evenwith its more
liberalnotionof being‘well-formed’rather than its stronger concept
of validity in accordance with an XML DTD).HTMLdocuments wil l
needat the leastend-tagsadding. SGMLDTDsmay needmoreor less
re-writing,sinceXMLoutlaws somecommonly usedsyntax of SGML
(the « connector in content models; element inclusions and exclu‑
sions; andparameterentities). I have asneakingsuspicion thatmany
people wil l be looking long and hard at the compliance criteria for
well-formedXML documents.

It’spossible to lookaway fromthesmallp r in tof theXMLproposal
to the largerpictureof realworlddocumentsperhapsscepticalof the
changesbeingaskedfor. Arguably thoughXML is thebestattempt yet
to move on from so-called plain text as the lowest common denomi‑
nator for document interchange.To let loosewith themillennial ten‑
dencies I mentionedearlier, I can imaginean XML document editor
which lets youcreate your document's structureby connectingboxes
in a design workspace, and thenwrites it out as an XML DTDalong
with your document and the rendering instructions asa CSS1style
sheet. And somewhere in my mind’s dark recesses I recall that
Microsoft Word is basedonan implici t structured outline modelof
documents;whatpriceWord9or 10comingXML-enabledwith aDTD
to cover alldocumentsever producedby versions 1through 8? =

Adrian Orlowski is an SGML implementer,ex-systemsprogrammer,
andex-ex-journalist. He can bereachedat adrian@solero force9.net.
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F E A T U R E S

Canterbury Trails
Follow PeterCollinson through Canterbury ‐ or howto add support for maps on y o u r Web site.

seem to have a bunch of on-going projects at the
moment. Much of my own work ends up as

background tasks that I r e t u r n to when (and i f )
I ever get the time. If you are a regular reader
of th is column, then you w i l l perhaps have
noticed that I generally t r y to ident i fy whether
someone else has already implemented al l or
par t of some funct ional i ty I need for a par‑
t icular piece of work. Sometimes, a search of
the Net w i l l t u r n up good quality usable parts
that actually compile and are sufficiently doc‑
umented to be accessible.

Actually, I feel that searching the Net for soft‑
ware parts can take hours longer than it should.
Youneedto find theappropriatekeywordtomake
any headway, and quite often, that keyword is
elusive. Assuming you have some clue asto what
the packagename is, you canoften useArchie to find
the master site, but these days, I find that Archie has
beennukedby Linux.If youlookfor a specific package,
you'll find zillions of copies of the Linux port, resid‑
i n g on many machines across the world. The Linux
undergrowthobscures the singletree that is themas‑
ter site, making it hardor impossible to find.

I think that people who por t software should
make an effort to explain the origins of the code
they are porting, perhaps putting the information
in a clearly identifiable file. Alot of the t ime, the
originators of somesoftware don’t p u t their mastersite
address in theREADMEor INSTALLfile, because it doesn’t
occur to them. Soanyone port ing and publishing that soft‑
ware shouldbecarefulno ton ly to attribute the original authors,
but also to tel l users where to find the original.

For my own benefit, I now t r y to remember to createa file called
something l ikeORIGINALFTP in my source tree that tells mewhere
I pulledaparticular tar or zipfile. Creatingthis file is easy at the time
you are pul l ing the code. F ind ing the site again a year or solater can
cost a lo t of time.

Theend result is that us ingthe various searchengines on the Web
is becoming the only way to find software, and this can mean a time‑
consuming visual scan of the 20or so pages that match your search
string. Serendipity can uncover some gems, but mostly you have to
wade through many references to pages that aren't exactly 100% rel‑
evant. Okay, okay. Most search engines have ‘advanced search
options’, but every engine seems to usea different criteria and syn‑
tax, and there is a danger that you are actually fi l ter ing out the exact
index to the page that you need.
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Maps and GIFs
T’ve beenth ink i ng for some time about how to improveaccess to maps
on my Web-based Canterbury Tour. Maps on the Web are a problem
for us in the UK.Most maps that you buy or see in publications orig‑
inate at some po in t f rom the Ordnance Survey. In the USA,where the
fruits of the people’s tax dollars are usable by thepeople, official maps
are easily available. Here they are not. The fru i ts of the tax pounds
that have been paid to the Ordnance Survey since 1791, however, are
fi rm l y copyrighted by an organisation that now depends on their
licence fees to exist. I a mtold that they are deeply unhappy about the
In te rne t , fearing that their work wi l l disappear fo r free.

To avoiddepending on OScopyright, the m a p of Canterbury on my
Web site is basedon the 1908map of Canterbury. I copied it in the local
library, scannedi t ,andpu t it intoCorelPhotoPaint to generate themap
by tracing. There are obviously somenew bits of the city: par ts of Can‑
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terbury were flattened in WWII; and there areseveral newmain roads
that have been added in the last 20years. Interestingly, the new road
patterns have mostly followed identifiable lines on the map soputting
them in is not too hard.Also, there are one or two new housingestates
that I walked through to generate the roadpattern. It took me about a
week or soto get a map that I was happy with, some of which was def‑
initely spent fighting with Corel’sproduct.

The current map is 542x513 pixels and repre‑
sentsaroughlyfour-milesquareof land.
Unfortunately, you simply can not
get a great deal of useful infor‑
mation intoa bitmapof this size. I
found that attempting to add road
names was difficult because there
arenoreallynicelookingfonts that
work at t iny resolution. Truetype
fontsarefineexceptwhen you getdown
to small sizes, where ‘old-fashioned
bitmap fonts do better. The current map
is fine for clicking and point ing (even
though it’snottooaccurate), butI 'd
like to provide a more detailed
map, or perhaps a segment of a
map with each of the 350 pages
that comprise my Canterbury
Tour. A zoomed-in more detailed
map would also allow me to show
street names and perhaps insert the
points where my photos weretaken.

I want a map that’s perhaps four times the cur‑
rent resolution, but then this would not fi t easily in many people’s
screens. It’strendy to think that I couldwriteaJava applet that scrolled
the image. In fact, this was my first thought at solving the problem,and
a Java map browser seemed like a viable project that would give me
something ‘real’ to do in Java. In the end, I discarded the idea for rea‑
sons of size: amapof thedesired resolution is goingto bea hefty object.
Even the monochrome bitmap that I scanned and fed into Corel Pho‑
toPaint isabout 250,000 bytesasa GIF.To befair, it covers alarger area
and has more detail than I need, soa real traced map will besmaller.
Forcomparison, my current map is about 28,000 bytes, it benefits from
the compression used in GIF images,whichcompactsareasof the same
colour.However,a large map that is four times the current size wil l be
abigfile, and any Java applet would needto pullthis hugebitmapover
the Net.The transmission time would beunacceptably slow.

An alternative idea is to p u l l smaller bitmaps over as they are
needed.The high-density,high-volume mapcouldbe split into sections
and transferred on demand. If I am going to do this, then the scrolling
Java screen manager will not be needed.The sledgehammer approach
is to split themapup intot iny chunksondisk andship themto the user's
browser one piece at a time. A nicer idea would be to generate the pic‑
ture dynamically. Here,some Web serendipity came into play.

The GD library
Thomas Boutell’s Web site (look for URLs at the end of this art ic le) is
home to his GD library. I 'd originally found the l ibrary when pul l ing
his imagemap creation program, Mapedit. This was one of the first
WYSIWYG programs where you could trace over an image to obtain
the co-ordinates that you need for making image maps on the Web.

The GD l ibrary provides an easy-to-use set of C routines designed
to output GIF images (GD stands for GIFDraw). There are routines
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that can manipulate stored images from files, draw lines,output text,
construct polygons and filled areas, and output the result as aGIF

The l ib rary encapsulates the image being manipulated in a sin‑
gle g d i m a g e structure, accessed via the l ib rary functions (some of
which are actually macros) . GD manages its own data areas, so a
g d i m a g e structure is allocated when one of the create routines is

called. When you are done with an image, you should free its
associated data areas by cal l inga clean-up rou‑

tine: g d I m a g e D e s troy.
You can create an internal image

from scratch by supplying a size or
pul l an exist ing imagefroma file, in
GIF, X-bitmap or GD formats. (A
note: the programmer has to know
what the file contains and call the
appropriate GD rout ine.) GD for‑
mat files are intended to speed up
the loading of images ‐ reading
GIF files can be slow because of
the LZWcompressionemployed. If
you are using the GD l i b ra r y to
create GIFs on the fly based on
other images, then you real ly
want to store the working images

in uncompressed form so you can
pul l them into the program quickly.

To this end, GD files areexploded GIF
files. The GD package comes with a pro‑

g r a m that will convert GIFS to GD images.
The X-bitmap reading function is only there for

convenience, betraying the Unix development o r i g i n of the GD
library: you can only output images in GIF or GD format.

Creating images
GIFformat employs a colour mapof 256colours, indexedby the actual
pixel values in the image. (Note: by default, the zeroth ent ry in the
map is the background colour of the image). A l l the routines that
change the image take a colour map indexasa parameter.Sodrawing
becomes a two-stage operation: first a colour map value is allocated
( w i t h g a i m a g e C o l o r A l l o c a t e ) , and then the drawing operation i s
performed.The g a I m a g e C o l o r A l l o c a t e routinedoesn’t check t o see
if a particular colour has already beenallocated, soyou need to keep
track o f this yourself, o r use the search routine g d I m a g e C o l o r E x a c t
before you allocate a new map entry.

Things get harder when the map fills up, and you need to allocate
a colour that doesn’t exist, (which can happen easily if you are pro‑
cessing a photograph). The routine g d I m a g e C o l o r C l o s e s t searches
the map to find whichever entry is closest to the desired colour. Clos‑
est means the Euclideandistance: it treats the colour space asa three‑
dimensional address space and uses the co-ordinate equation of a
sphere to find the nearest value.

GD supplies a full set of primitivedrawing functions: youcan paint
single pixels,anddraw lines,rectangles,arcsand polygons. Closedfig‑
ures can be drawn as filled objects, and there are a couple of flood fil l
functions. The first moves over the image painting onto adjacent pix‑
els of the same colour as the starting point. The second takes a colour
parameter to specify a border colour where the flood fil l wil l stop.

It’sconvenient to beable to supply a drawingstyle so that you can
set up an arb i t rary dashed or dotted lineandsimply call the standard
drawing routines to place the line on the image, and this is done by
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establishing a vector of colour map indexes. You can set elements of
the vector to a ‘magic’ value, to make that point in the pattern trans‑
parent. Each gd image hasa ‘current’ drawing style set by calling
gd ImageSe tS t y le withyour vector. Youthen select the current style
for a drawing routine by supplying the magic number g d S t y l e d in
place of the regular colour map index.

Youcanuseany GD image to tile an image that you
are creating. The ti le can also be used in an
area fi l l by supply ing a magic
value cdTi l ed as the colour
index to theparticular floodfil l
function.Tiles canhave‘holes’
where you want the back‑
ground image to show through,
this is done by set t ing the trans‑
parentcolour indicator in the image
being used fo r t i l i n g t o the colour
index of the holes.

An image can also be used as a
‘brush’ when lines are drawn.
Likea tiled image, the brush
image can contain holes by
using the transparent colour
sett ing on the brush bitmap.
Oncea brush is loaded, it canbe
used in any linedrawingroutine.
The images wi l l overlap unless a
style is usedto specify a ‘dotted’ line

Unlike many other drawing packages
that I'vefound ontheWeb,GDprovidessomecharacterdraw‑
i n g functions, even if they are (perhaps) a little rudimentary. Char‑
acters are taken from five internal bitmap fonts whose names are
close to thestandardsizes forT-shirts: tiny, small, medium-bold, large
and giant,a l lwith afixed style. Characters canbedrawnsingly or in
strings, andcan beplaced goingacross or up the image.The charac‑
ters are fine for labelling diagrams, but it would be good to see this
areaof thepackage improved. I didwonder about implementingsome
code that that would readTrueType fonts, but since the GD package
has no anti-aliasing, it makes sense to use bitmap fonts rather than
expecting to be able to draw good-looking curved lines. Of course,
other letter styles can bepicked up and used from bitmaps.

The GD l ibrary provides a number of routines to copy images or
parts of images.There’s an arbi t rary copyingfunction that wi l l copy
a region from one image to another. If you are copying wi th in the
same image, the code wil l work unless the regions overlap. You can
also copy and change the size of an image. On the lower level, there
are various query functions for accessingandqueryingthe gd image
structure and its associated image.

Odds andends
The GD l ibrary is purported to compile and beusable ona great

number of platforms, not just the Unix systems where it started. I
found it worked fine andcompiled wi th some minor header changes
onmy Solaris and BSDImachines. I didn’t pluck up enough courage
to t r y on my NT or Windows machines.

I’vehad the l ibrary for some time, with the a im of using i t in my
mappingapplication(eventually). Irecently returnedto Boutell’sWeb
site, wondering if someone had done a 3D l ib ra ry that would work
with the standard 2Dca primitives. I could not find any 3D library,
but discovered that Boutell’sWeb site containedapointer toa site in

Australia hosting a program that allows text based input to the gd
library.Theprogram is called f 1y(because it createsGIFson the fly),
and is written by Mart in Gleeson. It’s asimple program that takes
commands from its standard input, translates them directly into gd
calls, outputting a GIFat the endof the day. The programallows you
to quickly prototype ca applications usinga shell or Perl. I t ’sa good

tool for exploring the GD package.
The fl y programdoes havesomepit fal lsand it
can mysteriously hang. This is due to some

problems with the way that it reads
tokens: it doesn’t understandthat tabs
should behave like whitespace, and
tends not to allow spaces in lists of
numbers. If you closely follow the
format of the examples, however,
then it works OK.

There’s another interpreter for
theGDlibrarycalled t g a writtenby
Bradley K. Sherman, which looks
somewhat better than fl y , but I
have not played w i th i t . There are
apparently PerlandTcl interfacesto
GDaswell, although some of these
linksfromBoutell’spageseemedbro‑
kenwhenI tried to investigate them.
Incidentally, remember that the

LZWcompressionmethodemployed by
the GIF format has been patented by

Unisys, and some applications will require
royalties to bepaid. This is why the PNG(Portable Network Graphic
format, or PNG’sNot GIF, depending on your tastes) graphic format
hasbeendeveloped (see Patent grief in GIF city in EXEMay 1995).PNG
promises better performanceon theWeb becauseof smaller file sizes,
and inlinesupport for the format is supposed to beforthcoming in the
major browsers(seeA PNGformatprimer in EXEAugust 1995).Accord‑
i n g to Boutell’sWeb site, GDwill support PNGin release2.0.

The atlasmethod
Well, I’ve only just begun the process of bui ld ing the b igmap that I
needto provide thebasisof thederivedmapsfor theCanterburyTour.
Technically, however, I can see theway forward.Themapwil l need to
bestoredasaGDformat file, otherwise loading the whole imagewil l
be time consuming. I can load the file, copy a fixed sized region cre‑
at ing a new image, perhaps overlay it with some markings to show
the positionswhere the photographswere taken, anddeliver it to the
user. I suspect that the user w i l l expectthe map to beclickable and
that presents another set of problems.

In themeantime, I’vebeenwonderingabout usingtheGDroutines
to deliver better looking bar charts on my Web statistics page. Yet
another background project on my list, sigh. a

PeterCollinson is afreelance consultant specialising in Unix. Hecan
bereachedelectronically aspc@hillside.co.uk, byphoneon 01227
761824or on the Web at http://www.hillside.co.uk, where the Canter‑
bury Tour is located.
ThomasBoutell’s Web site is http://www.boutell.com. It’sworth a

visit, thereareseveralnice things there. Thefl y p rog ramcan befound
at http://www.unimelb.edu.au/fly/fly.html. The tgd interpreter isat
http://s27w007.pswfs.gov/tgd/. The URLof theOrdnanceSurvey is
http://www.ordsvy.gov.uk.
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T E C H N I Q U E S

To serve or not to serve;
that is the servlet
Whether ‘ t is nobler on the client, y o u can now put Java functionality on the server, as Alan

Williamson explains.

UP to now, Java has been very much associated with the client side v4 a
ayof the client-server equation, sprouting up in applets and beans of

v a r i o u s kinds. The server side has been relatively untouched. In fact ,
for a whi le i t was looking as if the Java community had forgottenal l
about the server, hell bent on taking over the world wi th applets. But
n o w , that i s about t o change, the Java Server API has a r r i ved , and
world domination is around the corner! Okay, maybethat’sa little
b i t overzealous, but the server API is g o i n g to have an
enormous impac t o n the Web c ommu n i t y .

The Server AP I
The t e rm ‘Server API’ is in actual fact the collective name for
two sets of APIs.The first one is the server API. This is a framework
of classes that allow easy construction of connection-orientated
server side applications. The second is a set of classes for bu i ld ing
servlets, small p rograms that r u n in response to client connection or
requests. The server API facilitates the process of connect ing to the
cl ient , and once a connection has been established, hands over the pro‑
cessing to a servlet.

Servlets a r e to the server what applets are to the cl ient. They
extend the funct ional i ty offered by the server, j u s t as applets enrich
the browser environment. I ’m going to concentrate on the servlet
AP I , and demonstrate the advantages it has over exist ing technolo‑
gies l ike CGI.

To demonstrate the power of the server API , JavaSoft has devel‑
oped a commercial Java-basedWeb server, codenamed Jeeves, which
supports the ful l range of features found in mainstream se r ve r s , w i th
the addition of servlet execution. Fortunately, Jeeves is not the only
Web server that suppo r t s servlets: at the time of wr i t ing , Apache,
Netscape and Microsoft are about to release extensions to thei r
servers to support servlets.

(Note : the te rm ‘servlets’ is not unique to JavaSoft’s implementa‑
t ion. Netscape has its own server API very similar to JavaSoft’s offer‑
i n g . However - although it t o o is Java-based ‐ it is only supported by
Netscape’s Web and Enterprise servers , and no other vendors have
announced plans to support i t ) .

A bet ter CGI?
The CGI (Common Gateway Interface ) standard isa set of rules gov‑
ern ing the collection and passingof data to back end programs. It has
proven well suited to the Web communi ty, and is used widely for
dynamically generating Web pages, implementing hit countersand
the like. There are anumber of disadvantages to u s i n g the standard 7,
in this way, however. Every time aCGI s c r i p t is called, the server mus t
create a new program instance, load the code, allocate memory and
execute the program, passing i ts output back to the client. This over‑
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TO S E R V E OR N O T TO S E R V E TECHNIQUES |

Figure 1- The architecture of as rvlet.

headtakes up a finite amount of time, and with hundredsor possibly
eventhousands of simultaneous requests, the system canget clogged
up with processes very quickly.

Servletson the other hand,operate differently. When a client con‑
nectioncomes in, the servlet is loadedand run. However,when it has
finished executing, the servlet is not removed: subsequent requests
are handled with a single method call. Servlets can handle multiple
requests because of Java’s multithreadingenvironment. The server
maintains a pool of threads,and allocates a thread of executionto
eachclient request that comes in.If a thread is notavailable, then the
client blocks unt i l one becomes free. The server never becomes con‑
sumed with processes, since a fixed number of threads is set by the
administrator.The needto continually reload,and initialiseprograms
is completely eliminated, u s i n ga ‘load-once, run-many’ policy.

To be fair to the CGI community, they had foreseen this short‑
cominglongbeforeservletscamealong,andcameupwitha newstan‑
dard called FastCGI. This standard insists on CGI programs being
written in C ( t o ensure the fastest possible execution speed), and
insteadof the server loadingseparate programsevery time a request
comes in, i t caches them in memory. Al though i t s ignificant ly
improves CGI performance, FastCGI is still less attractive than a
servlet-based solution.

BecauseCGI is just a set of language-independent rulesabout how
to move data from one point to another, it has no standard libraries
or methods as such. Consequently, CGI scripts rely heavily on other
programsfor the majority of their functionality. Whenprocessingan
HTML form, for example, the most common action taken is to send
the data to some email account.To do this, the CGI script must pack‑
age the data intoa file, and then call upon some external mail pro‑
gram to do the actual sending. The server not only has to load and
initialisethe CGIscriptitself,buthasto loadanotherprogramaswell,
and 1000client connections means2000 processes.

Another area of hot debate is the portability of CGI. In theory,
many CGI scripts should be very portable between platforms. How‑
ever, if a script relieson externalsystem-dependent software, likethe
‘sendmail’ program (the standard Unix mailer), then that p rogram
mustbeavailableon every platformthe script is r u non, withexactly
the same operational characteristics.

Servlets overcome both of these problems. Since they are imple‑
mented in Java, they haveaccess to Java’s rich (and getting richer)
set of standard libraries,sothe majority of tasks canbedone entirely
within the Java environment, and require no assistance from any
other program. Plus, if everything is written in Java, port ing is no
longeran issue:a servlet canbewrittenonceandr u nonanyplatform
that supports the Java environment. Table 1 summarises the differ‑
ences between servlets and CGIfor processingclient requests.

Hello World
Now that you haveseen why you should be usingservlets, lets take a
look at how you do i t , and the class hierarchy of the servlet API.

A l l servlets are derived from G e n e r i c S e r v l e t , from the
j a v a . s e r v l e t package. This class defines a l l the functionality
required in processinga client connection. To demonstrate its usage,
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takea look at List ing1,which shows the most famous program in the
world, ‘Hello World’.

The servlet hastwo methods, i n i t ( ) a n d s e r v i c e ( ) . T h e i n i t ( )
method is called once when the servlet is initialised,and is where it
can perform global variable initialisation ( o r if it w i l l have state
changes,the loadingof configurationfiles). Note,though,that it is not
compulsory to override i n i t ( ) .

The s e r v i c e ( ) method is where all the work is performed,and it
is called by the server for each client connection that is accepted (a
lot more efficient than loadingand initialisinga CGIprogram).

A servlet communicates with the outside world through its input
and output streams. Data from the client ( fo r example, the data gen‑
erated by a form posting) is passed to the input stream, and the out‑
putstream is thedata that is sent back to the client,usuallyfor display
ina browser.The servlet APIdefines two classes to support this mech‑
anism, S e r v l e t R e q u e s t and S e r v l e t R e s p o n s e .

Those of you familiar with the Java environment wi l l know all
input and output is performed using stream classes, not unlike the
streams used in C++.
I n p u t S t r e a m i n = _ R e q . g e t I n p u t S t r e a m ( ) ;

O u t p u t S t r e a m o u t = _ R e s . g e t O u t p u t S t r e a m ( ) ;

With references to both streams, you can use any of the standard
stream handlers for communication. In Listing 1,we constructed a
P r i n t S t r e a m t o give u s a very easy means o f sending strings t o the
client. Wethen wrote a simple HTML page to the stream, with the
words ‘Hello World!’ embedded in it .

This, although not exactly rocket science, at least demonstrates
how servlets can create dynamic HTML pages. This servlet is refer‑
encedjust like any other resourceon the Internet; through the useof
a URL. Forexample, this servlet can havean alias set up to i t , which
would result in being accessed us ing a URL of the forum:
http://www.n-ary.com/helloworld.html.

Next,we'll look ata more realistic problem:a hit counter.

Over the counter
Oneof the mostcommonapplications of server
side processing(asidefrom HTMLforms that is),
is a hi t counter, which totals the number of times a
par t icu lar page is accessed. This is usually imple‑
mentedwithCGI,whichcanbea sourceof frustration to
the user: it is not uncommon for the loadingof the page
to hang, wait ing for the CGI script to finish. Servlets can
provide a simple and efficient alternative.
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List ing2,shows a very basic counter servlet, which overrides the
i n i t () method to reset the NoTimes counter variable on initialisa‑
tion. Eachtime the s e r v i c e ( ) method i s called, the counter i s incre‑
mented, then converted intoa str ing and sent to the client.

The servlet is called ( o r referred from the cl ient) through the use
of the <SERVLET> tag, which instructs the server, to r u n the refer‑
enced servlet, and insert i ts output into the current position of the
file that is be ing sent to the client. This is known as server-side
include.

<SERVLET N A M E = " c o u n t e r " C O D E = " C o u n t e r S e r v l e t " >

By default, a servlet is loadedonce and remains in memory unti l
the server is restarted, but servlets can be loaded and unloaded on
demand via the NAME attribute. A servlet which has been givena log‑
ical or symbolic name wil l be kept in memory after its s e r v i c e ()
method terminates, but an anonymous servlet is unloaded after its
execution has finiahed.

Future of the server
With the current bandwidth constraints on the Internet, common
sense dictates that the amount of data being sent to the client should

p u b l i c c l ass He l loWor ldServ le t ex tends Gener icServ le t
{

p u b l i c v o i d i n i t ( ) { }

p u b l i c v o i d se rv i ce ( S e r v l e t R e q u e s t _Req ,
S e r v l e t R e s p o n s e _Res )
throws IOExecep t i on

-Res .se tCon ten tType ( " t e x t / h t m l " ) ;
P r in tS t ream O u t p u t = new P r i n t S t r e a m (

_ R e s . g e t O u t p u t S t r e a m ( )  ) ;

O u t p u t . p r i n t l i n ( *<HTML> <HEAD> <TITLE>
H e l l o World</TITLE> < H E A D > " ) ;

O u t p u t . p r i n t l n ( "<BODY>" ) ;
O u t p u t . p r i n t i n ( "<Hl> HELLO WORLD! </H1>" ) ;
O u t p u t . p r i n t l n ( "</BODY> </HTML>" ) ;
O u t p u t . fl u s h ( ) ;

L is t ing 1- A ‘hello world’ servlet.

i m p o r t j a v a . i o . * ;
i m p o r t j a v a . u t i l . * ;
i m p o r t j a v a . s e r v l e t . * ;

p u b l i c c l ass CounterServlet ex tends GenericServlet
{

i n t N o Ti m e s ;
p u b l i c v o i d i n i t ( ) { NoTimes = 0; }
p u b l i c v o i d se rv i ce ( S e r v l e t R e q u e s t _ R e q ,

{
NoTimes++ ;
P r i n t S t r e a m O u t p u t = new P r i n t S t r e a m (

_Res .ge tOutpu tS t ream()  ) ;
O u t p u t . p r i n t i n ( NoTimes + " " ) ;

}
>

List ing2- A hit counter servlet.
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bekept toa minimum.For this reason,Java applets
are n o t an ideal solution to m a n y problems,
since they mustpullal l the data they needover
the network, as well as their code. Not only does
this introduce an unnecessary wai t ing factor, but
tugs at the patience of the user. How many times have
you sat lookingat a grey rectangle, wa i t ing for an applet
to loadand begin execution? Notonly that, but applets are
growing in size, with the averageapplet size rangingfrom
anywherebetween10KB to 200 KB.This, in today’s Inter‑
net env i ronment , i s unacceptable to the major i t y o f J e e
users. HTML is fast becausethe actualdata transferred is very small,
and pages can be constructed asand when the data starts arr iv ing ‑
you don’t have to wait unti l everything has loaded, as is frequently
the case with applets.

The reason the growth in applets took place, was to increase the
functionality at the client side, while reducing the load at the server
end. While this is a good idea in many situations, it is not a universal
panacaea: many applications w i l l be better served with a servlet
implementation instead of an applet.

Areas that can benefit from a redesign include database front-end‑
ing. Typical solutions have involved a Java applet talking to aCGI
script or customserver application to retrievedata from the database.
This solution is fraught wi th problems: no section of the application,
for example, can withstand a change in another section. If the data‑
base where to be replacedwith a muchbigger system, the CGI scripts
would need to be redeveloped. This has a knock on effect to the Java
applet that is front-ending the whole system.

In the past, a total-Java solution has not beenpractical: there stil l
had to be something to take the client request and pass it on to the
database. With mature Java technology l ike JDBC (Java Database
Connectivity)nowavailable, however,servletscan doeverything they
need to do.

With JDBC, a servlet canaccessa generic interfaceto the database
without worrying about the actual details of the connection. This is
the responsibility of the vendor-supplied JDBC driver. By employing
this technique, the database can be switched in and o u t without
replacing or recompi l ing any code elsewhere in the solution. The
servlet can either send the data back to an applet to display, or alter‑
natively create dynamic HTML pages that no t only load quicker but
are faster to process.

Ona smaller scale, servlets can beemployed everywhereCGIsolu‑
tions where implemented, in search engines, page counters, HTML
filters, or localisation of pages.

Although we have concentrated on servlets and their interaction
with Web servers, it is possible to use the server API to create other
custom servers, l ike mail, finger, or date servers. Plus,every custom
server canfarm out appropriate sectionsof its processingto servlets.

Looking at the past h is tory of Java, i t won’t take long before we
start seeing servlets rep lac ing CGI scripts. You can n o w develop
custom server-side applications without worry ing about the inter‑
nal details of each platform, and in many cases get a performance
boost for free. a

Y

Alan Williamson is managingdirector of N-ARYLimited, aUK
company which specialises in providing 100% Java solutions. He
co-authoredJava DatabaseProgramming:Servlets &JDBC, wrote
SpecialEdition:Java ServerAPI, and is a regularcolumnistfor the
Java DevelopmentJournal, as well as beingon thejudgingpanelfor
the Java RatingService (JARS).
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MDIDevelopmentEnvironment ‑
er Zz 2

DesignAssistants

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

GraphicalDevelopment Tools with
Source Code Generation
> DialogEditor ‐ create true Windows dialogs
with the mouse and save as source code!

>» FormDesigner ‐ With the extensive array of
drawing tools powerful forms containing any number of
controls (no255 control limit) and pages can beeasily
designed. Forms can be intended for the screen, the
printer, or both.They can besaved either in binary for‑
mat or asa Superbase programfile for further
enhancement. Controls andentire forms can beadded
or removed under programcontrol.

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

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

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

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

GUPEREASESS

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

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

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

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

> FileEncryption ‐ Superbase now includes
additional encryption support for its database and index
files, with a total of 1.3e13different possible key
values, thus adding to your data security.

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

andmore...



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

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

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

Modern Features Built-In
> EMailSupport ‐ the Mail Object in
OSBL supports both MAPIand VMI.

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

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

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

»> Templates ‐ user-definablefile, form,
and report templates make in-house standardi‑
sation astraightforward process.

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

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

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

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

Year 2000 compliant
from the beginning!

> Import / Export ‐ The import/export
interface offers facilities such aserror logging,
conflict resolution, and merge options, and
provides support for a wide range of file
formats, including: ASCII delimited, ASCII
fixed-length, dBASE, Paradox, DIF,Excel,
Lotus’ *.WKS, SQL via ODBC, and others.
The API is also available so that you can write
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Getting the bends
Inthe final part of his in-depth series, Jules May gets rational with B-splines,
and introduces NURBS for model l ing natural surfaces.

0; the last two issues, we've looked at several classes of spline,
including Hermite and Bézier curves, which have gained wide

application in areas like animation path modelling and font design.
Flexible though these formsare, the animation andgames industries
have seen widespread adoption of another type of spline suited for
modellingorganic shapes, with the interesting title of NURBS.

Weended last month with a description of the conditions required
to jo in two Bézier spline segments such that the joint was C(2) continu‑
ous. As you wi l l recall, fiddling with the control points to enforce the
continuity was toodifficult for auserto control reliably.There isan eas‑
ier approach, though, andwe'll conclude our series on splines with i t .

Figure 1 shows the same construction, but this t ime using a t - v
graph. For C(2) continuity, we requi re that the subsidiary point d,
marked with a cross in Figure 1,exists and is unique. If we assume
that d does indeed exist, wecan give the user control over i t .Wecan
create a polygon {d} made up of a number of such ds, calculate the
Béziercontrol points from them,and then draw the splineasa Bézier.
Sucha spline is called a B-Spline.

If should be clear from Figure 1 that, in general, the curve never
passes through the control points {d}. This means that this approach
is an approximator, rather than an interpolator ( s e e EXE, Ap r i l 97) .
Also, since Béziers have a convex hul l property, and the Béziers lie
inside the convex hull of the B-Spline polygon, B-Splines have the con‑
vex hul l proper ty as well. There’s something rather more important
to note, though; you can see that the red dot in Figure 1 ( w h i c h is a
Bézierendpoint, and is therefore interpolated)does no t havethe same
time value as the point d which gave rise to it. ( I n fact, the two times
wi l l be identical in the special case where the knot sequence is uni‑
fo rm, but we’ll work with the general case here. Recall a uniform
spline is one where al l the knot spacings are the same) . That means
we have to choose, when selecting knot sequences, whether we spec‑
i f y the times of the control vertices or of the joints. Conventionally,
we use the times of the joints.

Star t ingwith a sequence of ds, how do you find the Bézier control
points? F i r s t , use the times of the joints to find the times of the inter‑
mediate points, then find the v values of the intermediate points (by
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interpolating the original edges), then you'd find the v values of the
joints (by interpolating the intermediatepoints).

What if wewant to work out the times of the control points? Fig‑
ure 2 shows the approach to take. Suppose we're finding the time of
d,.Weknow thatj, is d,-y+,and thatj, is j , - 38=d,-~-26,andj, is j ,
+3y=d,+2y+f. Averaging these gives usd.,.

You can see from Figure2that we need to beable to find the times
of all the control points. Imaginethat d, moves in time; the position
of j , , and therefore the shape of the curve, wil l clearly change. How‑
ever, as we've seen, in order to find the time of d,, we need the knots
for j, andj_,, but those joints don’t exist. In order to create these, we
have to provide ( o r invent ) an extra two knots to start the sequence
off. A similar reasoningapplies to the endof the sequence.

We’re now ready to state some general results. For a uniform or
non-uniform spline, weneeda control polygon made up of i control
vertices, called d, to d, ,. If the spline is of order N ( for a cubic, N= 3,
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andsoon), thenwe needN+ i-1knotsaswell, called t, to t y. , ,».Notice
that the knots don’t relate directly to the control vertices any more;
in order to find the timeof d,,wecalculate the averageof Nknots,with
the expression:

n A

k e n N

Every edge of the control polygonwi l l give rise to one polynomial
spline segment, and the joints wi l l beC(N-1) continuous.

Let’s now look at some interestingspecialcases. Firstly,what hap‑
pens to a segment in the interiorof a sequence?Figure3showsa cubic
spline. In order to simplify the t - v graph,we're going to represent the
knots as triangles. The curve closely follows the shape of the control
polygon, but doesn’t quite meet it. This is the general shape of inte‑
r ior segments. Figure4 shows another case: the effect on the endof a
sequence when the knots are approximately uniformly spaced. The
curve approaches the last point, but doesn’t quite meet i t . In fact, in
this case we've faked an end condition, which is what the dotted line
represents. If we wanted the curve to becyclic, we'd use this endcon‑
dition to jo in upwith the other end.

The final special case we’re going to consider is what happens
when the knotsare repeated.We'll take the simplest casewe can; four
segments, witha l l the knots repeated. In Figure5, on the left,we have
an image which shows what happens when the knots are very close,
andon the right,what happens when they’re identical. Note that the
times of the control points are now forced to be equally spaced,
because the times aremade froman average of three knots.The image
on the r i gh t should bevery familiar bynow: the B-Spline has turned
intoa Bézier!

Computing B-Splines 7
Thoughwe've approachedB-Splinesby turning them intoBéziers, this
is not the best way to calculate them. Our standard threemethods for
calculatingsplines (steppingalongthe line,calculating thepolynomi‑
als directly, and cracking), however,are all applicable to B-Splines.

For the first two, we need to know the basis functions, sowe can
find the actual polynomials to be evaluated. The basis functions
change dependingon the knot spacing, so(unlesswe're l im i t ingour‑
selves to uniformsplines)we'll have to recalculatethebasison the fly.

Consider,first, acompletely discontinuousspline- that is,one that
sticks to a control po in t for a while, then leaps to the next control
point. Figure 6ashows the basis functions for one interval, and the
following interval. If we wanted to linearly interpolate from one ver‑
tex to the next,wewould needto combine these two using rampfunc‑
t ions; we’d mul t ip ly each basis function by its own r amp (shown
dotted), and add the results together. This would give the basis shown
by the blue line in Figure6b. Now,to get a quadratic basis,we'd need
to blend two linears in the same way, and to get a cubic, we need to
blend two quadratics.

You can see that for a basis function of order n, n+1intervals are
affected. That means, therefore, that if you were to evaluate a cubic
segment, we’d need to find four different basis functions, mult ip ly
them by the control vertex positions, and then add them together to
find the final polynomial.

Chang ing uni forms
Crackingauniformspline in theconventionalmanner is relatively sim‑
ple.Divide eachedge intofour, construct the red linesasshown in Fig‑
ure 7,then join themiddles of the original edges to themiddles of the
red lines.Again, thebluelineshows the originalpolygon,andtheblack
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Figure4- End of case for repeated knots.

a- creates blue line below

b- creates brown linebelow

d- finished cubic

Figure6 - Construction of the B-spline basis functions.

Figure 7- Cracking a uniform B-spline.
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a related concept: knot insertion. The principle is
that we can take a spline, along with its knot
sequence, and add another knot to the sequence,
adjusting the control vertices so that the newpoly‑
gondescribesexactly thesamecurveastheoriginal.

Because the order of the spline hasn't changed,
wewill needtocreatea newpolygonwithoneextra
vertex. Some of the exist ing vertices wi l l have to
move in order to make space for the newone. Con‑
sider Figure 8:you can see the time line, and the
knots markedout on it in red.Above the time line
are the times of the vertices (recall, the time of eachvertex is theaver‑
ageof the timesof three knots).Now,whenweaddtheextra knot (shown
by the taller triangle), two of the vertex points become invalid(marked
with crosses), and three newones (the tall triangles) appear.

The two vertices which have been deleted must , of course,be
removed from the polygon, and we need to invent new polygon ver‑
tices corresponding to the vertices created by the new knot. This is
done by simple linear interpolation,asshown in thepicture. The blue
linerepresents theoriginalpolygon, and theblack line represents the
new polygon after the knot has been inserted.

This algorithmallows us to insert knots one at a time. Wecan per‑
formaconventionalcrack by insertingnew knotsbetweenevery pair
of existing knots, which wil l double the number of spline segments
in the polygon. (Proceed from r igh t to left along the sequence, mak‑
ing the adjustments as you go). But we can be more clever: if we’re
looking for a polygon where the vertices are roughly equally spaced
in time or areabout one pixel apart,we can insert knotsonly into the
longer intervals.Wecan, in effect, refine thepolygononly in theareas
we’re interested in.

But, there’s an interesting poin t to note. We've already seen how
several knots can have the same value when they’re at the end of a
polygon, but interior knots can be multiple as well. A litt le experi‑
mentation will convince you that, for a cubic spline, once you've
insertedthree knots,nothinghappens if you insert any more.Youget
some new vertices, but they’re in exactly the same place as the old
ones. Just as we saw in the end condition, when you have three or
more knots together, the spline curve interpolates the vertex. This
givesusan interestingconstructionto evaluate the value of the cubic
at some time t - simply keep inserting knots at ¢unti l we've got four
of them, then readoff the value of the corresponding vertex.

Evenmore interesting is that you don’t need to insert the knots
to perform the calculation! Every time you inserta knot,you can tell
in advance which vertices are going to be destroyed, andwhere the
newones are going to show up. This gives the geometrical construc‑
tion shown in Figure 9. The three time lines show the first, second,
and third insert ion of the new knot, and the x - y graph on the left
shows what happens geometrically. Again, crosses show which ver‑
tices are deleted.

The fact that we can do this shows something else interestingas
well. Wecan take any spline, and turn it intoa spline which interpo‑
lates an internal point. Wecan therefore spl i t the polygon at this
point, making two independent segments, both of which interpolate
their end point - another way of cracking the spline.

Rational splinesand NURBS
Up unti l now,all the curves we've beendiscussing have been polyno‑
mials ‐ quadratics, quartics, linears, and (mostly)cubics. Cubics are
very good, but they always represent the same k ind of lines. Occa‑
sionally, we wi l l want to handle lines which are not cubic in form ‑
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Figure8- Knot insertion.

Figure 9- Geometric construction of a spline point.

w=1

Figure 10 - Homogeneousco-ordinates.

Move i t back u s i n gw

Figure11-Howweight affects a B-spline curve.
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The key to this approach is hintedby themen‑
t ion of perspective. Perspective calculations are
frequently done with a special form of co-ordi‑
nates, called homogeneous co-ordinates. Let us
suppose that the v which we havebeendrawing in
the t -v graphs for is three-dimensional, ie it com‑
prises a threevalued vector {x, »,z } . If we were to
write this in a three-dimensional form, wewould
add a fourth number to the sequence, t u r n i ng it
into {x’, y’, 2’, w } . To t u r n this back into a three‑
dimensional vector,we divide each of the first
three by w, so the actual three-dimensional po in t being defined is
{x ’ /w, y’/wW, z’/w, w } . We call w the weight o f the v.

It’sprobablyeasiest to understandwhat's goingon with the aidof
apicture. In Figure 10,wehaveseveralone-dimensional homogeneous
points. A l l the yellow points lie ona single line, and where the line
crosses the w=/ line we can read off the real one-dimensional point
which the yellow points correspond to ‐ that’s where {x’, y’, 2’, w} =
{x, », Z}. Similarly,al l the greenpoints l ieon a single line, sowork out
to the same realpoint where their linecrosses w=/ . In a sense, w rep‑
resents how far away the point is from where we are, and so makes
the ‘image’ of the point smaller with increasingdistance. Notice the
redpoint: that lieson both lines,sowecan’t tell what the real point is
( i f we t r y to work it out , we'll bedividing by zero).

How does this relate to splines? Recall that, when we’re makinga
spline,wecreateafunction foreachco-ordinate in v;wecouldwrite this
asx =x(t), y=» ( ) , z =z(t), and that eachof these functions is cubic. If
we introduceda fourth function, w =w(t)where w(t) is also cubic, then
the actual value of x which we need is x = x(t)/w(t), or a cubic divided
by a different cubic. (Rationalmeansone thingdividedby another).

Imaginewehave a polygon asshown in Figure 11,and wemakea
curve to gowith i t . Now imaginewe increase the weight of the point
without changing its real position. If w increases three-fold, the x, y,
andz values must also increase threefold. With such high values, the
modified point wil l clearly exert an enormous influenceon the shape
of the curve - in this case, three times the influence. But the position
hasn’t changed, because the increasedw value is returning the point
to i ts original real position. In short, the effect of increasing the
weight of a singlecontrol point is to draw thecurve closer to the point
at the expense of the neighbouring points, as in Figure 11. Figure 12
shows a different way of looking at the situation: imagine the green
control point beingpushedaway from you. The red linewi l l chase the
point,as you'd expect, andsowill be curv ingaway fromyouandreced‑
ing into the distance.

A littleexperimentingwill convince you that increasingthe weight
of a point works by increasing the influence of the po in t being
weightedand removinginfluencefrom the neighbouringpoints. If all
the points in a regionare weighted by the same amount, the shape of
the curve isn’t affected. You can also see that if the weight of a single
point is reduced to 0,the point wil l have no influence on the shape of
the curve whatsoever. Beware; if severalpoints in a regionhave their
weights reduced to 0,none wi l l have any influence over the shape of
the curve, and the curve will become undefined (recall the reddot in
Figure 10). Finally,goodmanners requires that noweight is ever neg‑
ative ( i t spoils the convex hul lproperty).

Take care when work ing w i th rationals. When we change the
weight of a point,we’re not changing its posit ion at all.The weight of
a point is no more thew co-ordinate of the homogeneouspoint than
its x, y, or z are the x, y, and z co-ordinate of the homogeneous point.
Weneed to take the existing x, y, z, and weight of the control point
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en
eye point

Figure 12- Another way to look at Figure11.

Figure 13- Rational interpolat ion.

circle

ellipse

parabola

Figure 14- The four distinct conic sections.

which have beenprovided by the user, tu rn them
into homogeneous co-ordinates, do the work we
need to do, and then t u r n them back in to real
points again. This process is particularly impor‑
tant when interpolating along lines, because the
continual conversion processes wi l l introduce
numericalerrors. Instead, it’s possible to create a
different k ind of d iv i s ion , where on ly the in te r ‑
polation ratio is adjusted.

Consider Figure 13.Herewe've showna bird’s‑
eye view of a one-dimensional line with weights
built in , defined by the two p o i n t sp andg, which wewant to divide in
the rat io a: 1 - a. Clearly, the weight of the new point divides the
weights of the or ig ina l points in the same rat io , but the real line
(where w = / ) divides in a different ratio, 6 : 1- p.Howdowe calculate
? As imp le exercise in similar triangles gives the result that:
B= 0 .9 ,
(1-«).(2,=Q)* QW

wherep,, is the weight of the point p, andq,, is the weight of g.

Rat ional a rgumen t
Rationals have two ma in uses. First ly, they give the user rather
smoother control than is possible wi th a simple control polygon. If
the user is working on a shape, and hewants to makea local refine‑
men t , he can insert a new control point. On the other hand, if the
new control point is a l i t t le more powerful than he wants , he can
then reduce the weight of the new point ( o r increase the weight of
another one ) in order to adjust the influence.When smoothing sam‑
pled data, we can decrease the weight of samples which we think
may beunreliable.

Another way to use rational splines is to create curves which we
couldn’t otherwisemake.Wecan treat a n y splinealgorithm rationally;
increasing the weight of a control point sharpens the curve in the
region of the control point, and decreasing the weight flattens it. We
can use this behaviour in an Aitken’s spline to control the sharpness
of an interpolatedpoint, andwecandoa similar trick with Béziers.

Quadratics in particular are interesting, because they allow us to
buildconics. Circles, ellipses,parabolas,andhyperbolasarea l lexam‑
ples of conics, and a l l conics can be represented with rational qua‑
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Figure 15- Ca lcu la t ing the we igh t o f t h e subsidiary quadratic
Bézier po in t .

dratics. As a point of interest, parabolas are a special case of conics
where no divisor is necessary,so parabolas are what are madeby nor‑
malpolynomialquadratics. If we want to make other conics, we have
to add in the rational term.

Let’s investigate makingarcs of a circle us ing Béziers. Conics get
their name because they can a l l be created by sl ic ing through a cone.
Figure 14shows a cone wi th several slices. Weknowthat three points
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interpreted as a quadrat ic Bézier create a
parabola, so if the interpolated points have
weights of 1, and the subsidiary po in t places the
plane of the three points parallel to the side of the
cone, on the parabolic slicing plane, then the pro‑
jection of the lineback into real space (w = 1)will
create a circle.

Without loss of generality, we’l l assume that
the circle slice is at w=1, that the circle it’s creat‑
i ng has a radius of 1,and that the parabolic slice
intersects the endpoints of the Bézier polygon.
That means that the parabolic plane has an angle of 45°. Referring to
Figure 15, we can see that d = cos ¢,and the posi t ion of the subsidiary
Bézier po in t P is 1/d = 1/cos ¢. It a l l works out that P,.P,,= 1,soP,, =
cos ¢. (It’s an interestingexercise to provethis).

This is a general result, in that any circle, of any size, at any posi‑
tion, canbe madefrom a numberof segments,andthe weight at the sub‑
sidiary points wi l l be the same cos ¢. In fact, any weight of less than 1
wi l l create an ellipse (as, of course, w i l l polygons whose sides are
unequal lengths),andany weight greater than 1wi l lcreate a hyperbola.

Taken together, the different kinds of spline can model a huge
variety of curves and surfaces. Which forms you choose depends on
what you are t ry ing to model, the k ind of interface you want to pre‑
sent to the designer, andwhatever performance constraints you have.
Happy modelling! a

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

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

Au First Impression...
| < @ ) Multidimensional charting andgraphing component.

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

Impression First Impression’s Chart Wizard takes you step by step from raw data to finished chart.
b r a The user interface is accessible at design time and run time. Plus, at run time, a developer
a can make parts or all of the interface inaccessible to users.

GeoPoint...
Map charting a n d data presentation component.

i Developers can add thematic shading to their applications with this spatial data component.
Tah’ Data binding and UDT support make this GIS control a great fit for anyone working with

databases or spreadsheets. Anobject-based API supports multiple layers and map features for
each layer of the map.

VisualSpeller:. 4‐ py VisualWriter.
Spell checring i , Wordprocessing component.
Component la VisualWriter is a high-performance text control ie
VisualSpeller provides seamless spell i ox that lets developers add text editing functionality‑checking for your applications.With to any application with minimal effort and
VisualSpeller, developers immediately have visualirter serves asanexcellent alternative to large word VISUAL
access to acomprehensive American English processors or text controls. VisualWriter gives COMPONENTS:
dictionary with more than 100,000entries. ~ you WYSIWYG display and everything required
Standard spell checking dialogs are included. to open, display, and edit RTF documents. SY B A S E
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Tuning JDBC
Chris Drawater gives some advice on speeding up JDBC access to SQL databases.

he JDBC API is aDBMS independent low-level API that supports
basic SQL access to DBMS from within Java code. Developed by

JavaSoft, the API defines Java classes to represent DB connections
and SQL statements. Understanding the relationship between Ora‑
cle RDBMSand JDBC helps promote transaction consistent and scal‑
able Java-Oracle applications.

Although Oracle is referenced, much of this discussion is applic‑
able to other mainstream RDBMS.

Transaction semantics
Programs usingJDBC for database updatescan make use of transac‑
tions ( T X ) in two ways:
1. Single SQL statement TX (SSTX), whereby an implicit commit is

issued after each SQL statement. The concept of business trans‑
actions or all-or nothingupdates to multiple tables does not exist
wi th in SSTX. Business transactions funct ional i ty can only be
achieved at the level of whichever DBMS level constraints, trig‑
gers, foreign keys,stored proceduresandsoforth invokedby a sin‑
gle SQL statement.

2. Multi-statementTX(MSTX)whereby multipleSQLstatementsform
the basis of a single logical transaction, which is only terminated
whenever the application explicitly issues an SQL Commit action.
Forexample,

SQL w r i t e . . .

SQL wr i t e . . .
SQL commit ( r e l e a s e l o c k s )

You should note that fai l ing to commit the transaction wi l l result
in it lasting until the next commit is issued, which may lead to lock‑
i n g problems.

UnderJDBC,allSQL statementsuseSSTX by default. Openingacon‑
nectionto an Oracledatabase that usesMSTXcan bedoneasfollows:
S t r i n g u r l = " j d b c : o d b c : e c s _ d e v 3 2 " ;

( " j d b c . o d b c . J d b c O d b c D r i v e r " );
C o n n e c t i o n c o n = D r i v e r M a n a g e r . g e t C o n n e c t i o n
C l a s s . forName

( u r l , " u s e r n a m e " , " p a s s w o r d " ) ;

con.setAutoCommit (false) ;
Once in an MSTX,data can becommitedor rolledback usingmem‑

ber functions of C o n n e c t i o n , asfollows:
S t a t e m e n t s q l 3 = c o n . c r e a t e S t a t e m e n t ( ) ;

s q l 3 . e x e c u t e U p d a t e
( " i n s e r t i n t o j a v a t e s t ( a v a l u e ) v a l u e s ( 2 0 ) " ) ,

s q l 3 . e x e c u t e U p d a t e
( " i n s e r t i n t o j a v a t e s t ( a v a l u e ) v a l u e s ( 2 1 ) " )

s q l 3 . c l o s e ( ) ;

con.commit ( ) ; / * o r c o n . r o l l b a c k ( ) ; * /

Alternatively, MSTX can be commited by expl ic i t ly passing a
commit SQL statement to the DBMS.
S t a t e m e n t s q l 7 = c o n . c r e a t e S t a t e m e n t ( ) ;

s q l 7 . e x e c u t e U p d a t e ( " c o m m i t w o r k " ) ;

s q l 7 . c l o s e ( ) ;

E X E j u n e 1 9 9 7

A more complete code example is shown in Listing 1.The connec‑
t ionanderror-handlingcode areshown in Listings2and3respectively.

Hand l ing exceptions
As with a l l programming languages, some thought must be givento
error handling, which in the case of Java andJDBC meansexceptions.
F i rs t , we must consider how Oracle handles SQL errors. If an SQL
statement causes an error ( f o r example, by attempting to insert a
duplicate key) then the SQL statement aborts, but it does not rollback
any writes performedby SQL statementswithin the same transaction
that were executed pr ior to the aborted statement.

Soconsider the behavior of the following sequence of SQL state‑
ments received by the Oracle DBMS( n o JDBC involved):

i m p o r t j a v a . n e t .URL;
i m p o r t j a v a . s q l . * ;

c l ass e x e t e s t {
p u b l i c s t a t i c vo id main ( S t r i n g a r g s { } )

S t r i n g u r l * jdbc :odbe: ecs_dev32";
S t r i n g s q l s t r i n g
Connect ion con = n u l l ;

t r y {
con = DBConnect ( u r l ) ; // connect to DB

// s e t to MSTX
Sys tem.ou t . p r i n t l n ( * \ nSe t t i ng to n o n - a u t o c o m m i t . . . ° ) ;
con. setAutoCommit ( f a l s e ) ;

/ / use the same statement f o r more SQL w r i t e
S y s t e m . o u t . p r i n t l n ( * I n s e r t i n g 3 rows o f da ta . . . \ n " ) ;
S t a t e m e n t s q l x = con.createStatement ( ) ;
sqlx.executeUpdate j a v a t e s t ( a v a l u e ) values (912)*);
sqlx.executeUpdate( javatest( a v a l u e )values ( 9 2 2 ) " ) ;
sq l x .execu teUpda te ( * i nse r t i j ava tes t ( a v a l u e ) values (23)*);
s q l x . c l o s e ( ) ;
c o n . c o m m i t();
/ / see how many rows t h e r e a r e i n t h e t a b l e
S t a t e m e n t sq l9 = c o n . c r e a t e S t a t e m e n t ( ) ;
Resul tSet r s 9 = sql9.executeQuery

( * s e l e c t c o u n t ( * ) f rom j a v a t e s t * ) ;
w h i l e ( r s 9 . n e x t())

Sys tem.ou t . p r i n t l n ( *Rows in t a b l e :
r s 9 . c l o s e ( ) ;
s q l 9 . c l o s e ( ) ;
con.commit () ;

* + r s 9 . g e t I n t ( 1 ) ) ;

Sys tem.o u t . p r i n t 1 n ( * \ n E n d i n g C o n n e c t i o n . . . * ) ;
c o n . c l o s e ( ) ;

}
catch (SQLException e x ) {

S y s t e m . o u t . p r i n t l n ( * \ n e x e t e s t m a i n:
i f  ( c o n ! = n u l l )

s q l e r r ( e x , c o n ) ;
e l s e

sq le r r ( e x ) ;

SQL E r r o r . . . * ) ;

/ /  t h e r e  i s  a  c o n n e c t i o n ,  s o  r o l l b a c k

/ /  i f  n o  c o n n e c t i o n
}
c a t c h ( j a v a . l a n g . E x c e p t i o n e x ) {

System.out . p r i n t i n ( * \ n e x e t e s t m a i n :
e x . p r i n t S t a c k Tr a c e ( ) ;

)

D u m p i n g ..

S y s t e m . o u t . p r i n t l n ( " P a s t scope o f t
S y s t e m . o u t . p r i n t l n ( * E n d o f Program

)} /* end main

/ * e x e t e s t ’ s o t h e r members a r e shown i n L i s t i n g s 2 and 3 * /

L ist ing 1- Simple JDBC code example w i th except ion handl ing.
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s t a t i c Connection DBConnect (S t r ing u r l )
Connection con = n u l l ;

:

t r y  {
// Load the jdbc-odbe bridge driver
Class.forName (*jdbe.odbc.JdbcOdbcDriver*);

// Connect to an ODBC dr i ve r.
System.out.print1n(*\nAttempting to connect to * + u r l ) ;
con = DriverManager.getConnection ( u r l , * v i p e r * , “ v i p e r " ) ;

// Disp lay connection i n f o
DatabaseMetaData dma = c o n . g e t M e t a D a t a ( ) ;
Sys tem.ou t .p r in t ln ( " \nConnec ted  to  *  +  dma.ge tURL( ) ) ;
System.out.println(*Driver " +dma.getDriverName());System.out.println(*Version " + dma.getDriverVersion());
S y s t e m . o u t . p r i n t l n ( * * ) ;

?
catch (SQLException e x ) {

System.out.pr int ln(" \nDBConnect : SQL E r r o r . . . * ) ;
sqlerr (ex) ;
throw new SQLException(*CXD Generic Database Connection F a u l t " ,

" N / A " , - 6 6 6 ) ; i
)
catch (java.lang.Exception e x ) {

System.out.pr int ln(* \nDBConnect : Dump ing . . . " ) ;
ex .pr in tStackTrace ( ) ;

}
r e t u r n con;

} /* end DBConnect */

Listing 2-Connecting to the database(memberfunction of exetest).

‘static void sqlerr(SQLException e x ) {
| S y s t e m . o u t . p r i n t l n (*\nDATABASE ERROR - SQLException caught \ n " ) ;

whi le ( e x != n u l l ) {
System.out .pr int ln ( *sQLSta te : + e x . g e t s Q L s t a t e ( ) ) ;
S y s t e m . o u t . p r i n t i n (*Message: + e x . g e t M e s s a g e());
System.out .pr in t ln (*Vendor : + ex .ge tE r ro rCode () + * \ n " ) ;
ex = ex.getNextException ( ) ;

d a g
‐ ) / * end s q l e r r */°

s ta t i c void sqlerr(SQLException e x , Connection c o n n ) {
// Overloaded versionsqlerr (ex);
4 )  e e t

c o n n . r o l l b a c k ( ) ;
System.out.pr int ln ("Rol lback of TX * ) ;

)
_ atch (SQLException excep t ) {

Sys tem.ou t . p r i n t i n ( " U n a b l e t o rol lback T X ! " ) ;
} i

) /* end sq le r r - overloaded version */

List ing3- The exetest class's errorhandling member functions.

WORKS
WORKS
F A I L S ( a b o r t s b u t d o e s n o t r o l l b a c k T X )

SQL i n s e r t ( 1 ) . . .

SQL i n s e r t ( 2 ) . . .

SQL i n s e r t ( 3 ) . . .

SQL i n s e r t ( 4 ) . .

SQL commit ( r e l e a s e l o c k s )

The first two i n s e r t statements execute Ok, but the i n s e r t ( l ine
3) fails and aborts. Unless we stop the transaction, and perform an
explicit rollback in our code, the next i n s e r t ( l ine4)wil l beexecuted,
we’ll end up with an inconsistent transaction with data from inserts
(1,2,4)written to the database.

JDBC can help us avoid this with the aid of Java’s exception han‑
dl ing mechanism. Look at the following pseudocode:
t r y  {

SQL...
SQL...

y
c a t c h ( S Q L E x c e p t i o n e x ) {

/ / p e r h a p s c a l l e r r o r h a n d l e r , r o l l b a c k T X , e x i t s y s t e m

}

c a t c h ( . . ) { / * f u r t h e r a c t i o n * / }
If an exception is caught, no more code in the main body of code

(the t r y component) is executed. The Java code fol lowing the
t r y / c a t c h block i sthenexecutedunlessthe error handlingcodeexits

the system or, within the error handlingcode, a further exception is
thrown but not caught. The point is that exceptions can give the pro‑
grammer control over the transaction handling.

The scope of exception handl ing needs to be carefully thought
through. One t r y / c a t c h module per business transaction or class
method may be an appropriate level for exception handling. Depend‑
i ngon the acual error, SQL or general exception, the application can
take appropriate action, like exit ing or retry ing the transaction.

Performance
Assumingan underlyingphysicaldatabase design of reasonablequal‑
ity, performance of database accessing applications is largely depen‑
dant upon the number and nature of SQL statements involved, plus
the overhead of IPC and/or network traffic where applicable.

There are 3 main principles that wil l help provide a head-start in
the quest for performance:
@ Minimize SQL interaction with the database engine.Use SQL’s set

processingfacilities,andavoidrowbyrowprocessing.Avoid ‘noise’
SQL that doesn’t deal with data, for example fetching the date/time
or user name. Consider using DBMS stored procedures/packages
for business transactions as this wil l reduce the amount of SQL
pinging across the network, and have the beneficial side effect of
addinga certain level of encapsulation to your code and transac‑
tions. Take care that your SQL transactions do not hold locks for
longer than is needed.In particular,don’t hold locks across screens
o r interfaceswhile humaninteraction i s awaited. P r e p a r e d S t a t e ‑

m e n t objects can be handy for SQL that is executed multiple times
with different parameters.

@ Obviously, minimize network traffic between JDBC client and
database server, andreturnon ly the data that is needed( iedoyour
data fil ter ing at the DBMS,not in your Java code).

@ Holdthe DB connectionrather than connectingand disconnecting
multiple times. Forkingprocesses and spawning threads to listen
to server IP sockets is expensive,and each connection could incur
an overhead of a few seconds.

Don’t forget that even though JDBC is relatively new, many of the
old performance tricks learnt with ESQL/C or 4GL applications stil l
apply (see Run-timedata external to the RDBMS,EXE M a y '93).

Vendor commitment
NativeJava JDBC drivers are (a t the time of writing), eagerly awaited
from the DBMS vendors. JDBC drivers with no binary code on the
client platform, wi l l makeon-demand database applets and drivers a
powerful architectural reality. As the technology matures,you can
expect Oracle et al to incorporate sophisticated data fetch/array pro‑
cessing intotheir drivers for enhanceddata transfer performance. @

ChrisDrawaterhas been working andperformance-troubleshooting
withRDBMSssince 1987,and iscurrently aDB Consultant at Vodafone.
TheJDBCAPIhomepage isat http://splash.javasoft.com/jdbe.
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Addsoft
Gantt VBX/OCX
Resource Manager VBX
Schedule VBX/OCX

True dBgrid O C X
MyData Control

Tec
ext Std/Pro

O C X or VBX Std/Pro
Crescent (Upgr

ClassAction
DBpak
FTP Internet Data Control
Internet ToolPak
PDQComm VBX/OCX
PowerPak Pro O C X
PowerPak Enterprise
QuickPak Pro VBX/OCX
QuickPak VB/J
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VB Appframework
VBNet

Desaware (L
SpyWorks 5 Pro (incl exon /d subs)
StorageTools O C X
Version Stamper VBX/QGX

Farpoint
ButtonMaker OCX
Input Pro
List Pro
Spread VBMIOCK
Tab@royBIOOX

Greetihee
Acti

DataTree
DataView
XGr id

ImageFX
Fractal FXVBX7@CX
FXPic VBX +OCX
FXTools/VB Pro VBX + O C X
Planet FX ActiveX control
Vector FX OCX

DFL
; ightl ib Business STD/PRO £189/339

LightL ib Multimedia S T D / P R O £189/339
ProtoView

Data Explorer
D a t a Ta b l e OCX o r DLL
DataTable OCX & DLL & VBX
In te r Act D i a g r a m i n g OCX o r DLL
InterAct D i a g r a m i n g OCX & DLL
WinX Component L i b r a r y

Sheridan
3D Widgets
Calendar Widgets
ClassAssist
‘Component Su
Data Widgets
Designer Widgets
Sp_Assist
VBAssist

VideoS: de i a a y
V S Data A c t i v e x i yPUR
VSFlex VBXIQC®
V S F l e x u p g f a t i efrom VBS
VSH e p e s ActiveX NEW
YSVBK/VSOCK
V S y i e w OCX

Visual Q@mponents (Upgelities P a i ble

Codebaitk for VB4 £99
DBComplete N U En/ppge!) ‐£375/250
First I m p r e s s i t OO%
Formula O n e @@K
Geopoint 32 bit XeGiv@X G I S
ImageStream
S y s t e m To o l s
Visual Dev. S u i t e Deal O C X
Visual S p e l l e r OCX

VisualWriter O C X
WebViewer

Miscellaneous
3D Graphics Tools 16/32
CodeReview Standard/Pro
C r y s t a l Reports v 5 Pro Full/Upg
ErgoPack for VB, VC++ and Delphi
Erwin Desktop for VB
FailSafe Standard/Pro
ForeVB
Helping H a n d (Help for VB)
HighEdit SDK
Intel l igent Paper
LeadTools 7 OCX 16bi t or 32 b i t
L i s t& Label forVB
PowerBasic Developer K i t ( P B D K )
Rockwell RSAnimator
Rockwell RSToolpak U / I
List & Label forVB
TX Text VBX/OCX/combo ‐-£199/199/299
VBCompress 4.0 £85
VB Language Manager 3.0 £135
VBtrv Btrieve from Classic Software
Vision S t o r y B o a r d Pro
Visual Expert
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JUNE NEWS
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It’s out! The latest i s s u e of our free catalogue
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Special Price Upgrades for Visual Basic Developers. Upgrade to full-featured, full-powered
components that e x i s t as but pale shadows ofthe i r t rue selves within VB. Crystal Reports
Professional version 5 - upgrade for £119, s a v i n g £30 on normal upgrade price. VSFlex 2.0, 16/32
bit VBX/OCX from Videosoft, the grid that lets y o u present your data in useful, meaningful and,
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all of your Clipper project i n to a single window Delphi application. Special Intro Price: £149.

es for Delphi Pro VCL £135
iary Dev's Suite for Netware £365

r y N e t B I O S Custom Control £79
Apiary OCX Expert £189
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Async Professional 2.0 £129
BoundsChecker 5 for Delphi p e c i a l ) £299
Component Create £135
DBPower £139
Delphi 3.0 Standard £79
Delphi 3.0 Profesional £369
Delphi 3.0 C l i g n Stryke £1329
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Delpha@O@fiehwServer Upgrade. £1089
D i r e b t Access £189
Dr Bob'@xperts v2 £49
Dynazip 16 bit/32 bit/combo £175/210/289
E a g l e CDK 16/32 £189/209
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Infinity Security Component £69
I n fi n i t y MAPI Component £69
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Innoview Multilanguage Std/Pro@éJ25/750
List & Labels for Delphi £275
M e m o r y Sleuth £40
MK Query Builder (incl@#OWkceP £149(299)
Piparti Reporting S t a r e £175/350
Orpheus 2.0 £129
Quick Reports 2@itiisoatce £79
Shoreline pialogPROS’ £185
ShorelinéWisualPROS £115
Titan for BErigy® /+source £295/525
TOLEAutomation C £39
TRPKCrypto Single User

£69/349
£1279

Borland IntraBuilder Std/Pro
Borland IntraBuilder Cl ient /Setyer
Catalyst Socket T9@IS
D a r t PowerTGF
Distinct TCRAP
Distinct f x g h n e t Togtkib Visual Editi
Distinct Ruf t ime PRWExt-AyWipsock£49/99
Mabry InternegPack/ ( incgSeai tce) £99/(275)
Net - Ins ta l ] fetin20/20-$OtWare £225
Sax Webgitn, Contrdl?632 £105/105
Wise Webeploy /Upgrade £199/75

B o r l a n d  ( (
InterBase 4.0 SartonServer
InterBase 4.0 Additional single licence
InterBase 4.0 Additional t w e n t y li

KD 5 Visual dBASE Clients
Visual dBASE Com;

Extended S y s t e m s ((
Advantage Database

C A VOICA Clipper I n t e r f a c e Client
ODBC In te r faceC
SDE 2.0 In te r faceC
Sixty day Server Evaluation Pack
2 User Server Development K i t
5 User Server Deployment K i t
10 User Server Deployment K i t

B o r l a n d C + + v 5.0/Dev Suite £225/315
B o r l a n d C + + B u i l d e r Learning/Std £40/69
B o r l a n d C + + Builder ProfCS ‐_£389/1279 25 User Server Development K i t
B o r l a n d C + + Builder Pro Upgrade £239 100 User Server Deployment K i t
B o r l a n d C + + B u i l d e rC S Upgrade £1089 H I Microsoft ( U p g r a d e v a i l a b l e

BoundsChecker Pro C++ specig! £399 Ascousid thera
C-Vision from Gimpel £179 SOL Server NI@a a c l 5 user Ii
CodeBase 6.0 £239 SOL Server NIG,5%
CodeSQL 6 . 05 useffUnliggiigd ‐£350/2420 SQL Sertef NDC.
Greenleaf C o m m , £205 SQLSereePNT 6.5
Greenleaf Datayyindowst £225 SQUSexyet NT 6.x(8itigte Clienp i hes
High E d i g § D K / P R O £275/399 SQL Server NT@R Twenty CliénObic.
Leadtoglg7 WinP®Q,16/32 bit DLL £575/725 SOL ServesNEOS Works ta t ion
M K S Toolkit, £329 P o w e r s o f t / S y b a s e / W a t é o m
Object Master £195 PowerDesigner AppMfadelér
Power++ (Optima) /upgr. NEW ‐£225/149 PowerDesigner,AppMindeler Desktop
PCLint f r o m Gimpel £179 S y b a s e SQL AhyWhere Single User Svrz Ss s¢ eStingray Objective G r i d (16/32 b i t ) £299 eee ns as desc eadserail a i ie Toolkit (16/32 b i t ) ois Grbese sal Anywhere 16User

trv fo r C+ 2 4 5 S y b a s e SQL A n y w h e r e 3 2 User
W a t c o m C/C++ C Do n l y / d o c s £240/90 S y b a s e SQL Anywhere Unlim.

Oracle
Personal Oracle 7
WorkGroup Server (5 u s e r s )

Developer or D e s i g n o r 2000
Programmer 2000
Power Objects Standard
Power Objects Client Server

Office 97 Pro ( I n c l Access)
Office 97 Dev. Upgrade from 97

ic 5 Pro/Enterprise
5 Upgrade P r o / s i t

Visual Basic 5 Comp. Upgrader
V i s u a l C + + 5 Pro/Ents
V i s u a l C + + 5 Upgrade Pip/Bnts
Visual FoxPro 3 Sid/Pho
Visual FoxPr@5 Po
Visual Foxfite SRipgrade
Visual Joie
Visual Stt i io PPO / Enterprise
Visual S t u d i Upg Pro/Ent

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

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

Domino Starter Pack Vs 4.5
Domino Server Vs 4.5
Desktop Client on €Bil igénce only
DocWatch
Full Client on, @DAieence only
SequelNum

£765/1135
£395/775

Advanced Developers Too lk i t
PowerDesigner Apmodeler{D’top £685
Component Pack
PowerBuilder 5 Desktop/Pro £195/1160
Enterprise £3195
F U N C k y for PowerBuilder £159
PowerFram@App. Fr. PiDeaFy £305
PowerFrame Navigaterbject £99
PowerFrame Objéceafalyser
PowerFrame TabF oer
Powersoft Portfolio

Argos In t r o Special
Blinker Linker
Clip-4-Win
GE Graph ics
FUNCky 2.5
NetLib Network Labraity
NovLib Libgary
Scripton#pstSecipLivtary
SilverClip,SPCS@omms
Summer "93!@0de Optimiser
Telepathy Clipper Comms

Codebase 6 with Java Docs
Jamba Professional
Java Worksho
JFactory for WingginT®
JMoney for, W i n N T
JTools for Winds/NT
JWidgets for WindS/NT
S y m a n t e c Cafe

Cryptor
Foxfire Developer's Baition
FoxFix for D O S an@WiN
ReFox DecompiléF:
SilverFox Cofi is {Win / D O S )
xCase for FoX®ro & V.FoxPr

Aegis v 3 (1 u s e r )
Arpeggio DTop/Developer
Barcode Lib. DOS/WIN/9S ‐£389/249/519
C B I Quick 16 bit/32 bit £1535/2250
DBest Barcodes for Windows £345
DataDirect Dev Toolkit 2 £425
DataDirect ODBC Pack £310
DemoQuick Sim. Plus 16/32 bit £375/595
DemoSHIELD 16/32 bit £235/315
Doc-To-Help 16or 32 bit £295
Doc Studio £599
ED for Windows y 3.7 £145
ForeHelp v2 £275
Graphics Server Developeekit £195
HelpSite Help to H T M I £225
Installshield 5 Full/Upgrade £625/375
Installshield Express Prt £215
Interactive Byoghmre@atalog ‐-£225/375
M K S Soufee Integrity £499
MS SoureeSafa95 (platform) £329
Novl ib Network DLL £189
Mult iEdit Pro £135
MultiEdit 's Evolve £109
PC-Install W i n 16/32 bits £295
PC-Ins ta l l DOS& WIN super combo £375
PVCS Version Manager £420
R & R Report Writer DBF/SQL ‐_£199/295
SoftICE from £329
SoftSENTRY £499
SOS Help! for Win Info Author £185
Telephony Toolbox TAPUTSAPI £345/585
Track Record/ + per seat £279/179
xBase++ f o r OS/2 £350
Wise Installation S y s t e m ver 5.0 £149
SmartPATCH for Wise £129
WebDeploy f o r Wise £129

£395/515

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

or BBS 0181 956 8011
for downloadable info, demos and
evals ofQBS Software products.



Book binding
Finding the r ight constituents for you r

C/C++ bookshelf can be a t r y i ng task.
Francis Glassborow offers some advice.

Sentime ago, someone suggested that I wr i te about how to select
a good C or C++ programmingbook.This seems to be an excellent

j d ea asmost of us are faced with the problem of how to select a tech‑
nical book from those on offer. The fol lowing are a few of the guide‑
lines that I use.

What is it for?
Very loosely I classify books under three categories: those for read‑
ing, those for study andthose for reference.Somefu lfi l morethanone
objective, but generally authors focus on one category.

You gain most of the benefit f rom books of the first type by read‑
i n gthem once. Of course you should read thoughtfully, but providing
youhavesufficient technical expertise, you donot need to repeatedly
reread chapters in order to digest their main thrust. Titles such as
Ruminations on C++ (Andy Koenig & Barbara Moo, 0-201-42339-1) or
The Designand Evolution of C++ (Bjarne Stroustrup, 0-201-54330-3)
fall into this category.

When you are studying, you should expect to read each section of
a book several times unt i l you understand the content. Study books
canbevery problematic for those readerswho expect instant enlight‑
enment. Examininga couple of books from this category should give
you the idea. Bjarne Stroustrup’s The C++ Programming Language
(shortly to be published in its third edition, 0-201-53992-6) and Scien‑
tific andEngineeringC++ (Barton & Nackman, 0-201-53393-6) are two
such books. The more effort you invest in s tudy ing the material in
such books, the more benefit you w i l l reap.

The third category are the hardest to review because, like dictio‑
naries or encyclopaedias, they are only helpful when you need to
checka fact: l itt lebenefit is gained by attempting to reada reference
book. Most importantly, they need to becorrect, and that is a serious
problemwhile languagesare beingdeveloped. For example, The Stan‑
dardC L i b r a r y (P J Plauger, 0-13-131509-9) is an excellent reference
from a world class expert on l ib ra ry implementation, but the same
author’s The Draft Standard C++ L ib ra r y (0-13-117003-1) had a shelf
l i fe of about minus three months ( i t was seriously out of date three
months before you could have bought it).

When you consider the cost of a book, how you intend to use it is
an important criterion. I would happily pay more for a good study
book than one written to bereadonce. I would cheerfully pay a lot for
agood referencebook witha long l i fe,while I would want to pay very
little for one whose l i fe was limited to that of a specific product (per‑
haps the publishing indust ry should consider upgradefees for books
that are about product upgrades).

What is it about?
If youthink that abook’s title shouldanswer this question, I wouldagree
in principlebuthave towarn you that it is far from the case in practice.
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Think of what you would expect the fol lowing titles to be about:
C++Applications Guide, (0-07-039010-X)
C++ ProgrammingStyle, (0-201-56365-7)
Secrets of the C++ Masters, (0-12-049940-1)
Taming C++, (0-201-52826-6)

Each of these books is excellent but I do n o t th ink that anyone
would guess their actual contents from the titles.

Wealso have the problem of the title that fails to provide a vi ta l
fact even in a sub-title or cover qualification. Sometimes a familiar‑
i t y w i th the author’s work helps here. When y o u see that Roger T
Stevens is the author of The C++ Graphics ProgrammingHandbook
(0-12-668340-9) you know that it w i l l be about MSDOS based PCs and
you expect to find the work litteredwith low-levelcode. Youwould be
right, but there is no clue on the cover.

You also need to becarefulw i th titles such as C& C++Multimedia
Cyber Classroom(0-13-533688-0). This one is very good value for money
but its sales have been very seriously damaged bya tit le overloaded
wi th buzzwords. Generally titles overloaded wi th buzzwords do not
standup under amoredetailed inspection. If abook wascalledObject‑
oriented 3DAnimated FractalGraphics in Java I would beamazed if
it was evenmediocre let alone good.

Of course a good title enhances sales and a memorable tit le helps
when the book gets well reviewed buta title is l ike you r choice of
clothing, it needs to be appropriate for the purpose. In the current
state of computer technical books publ ish ing you need to look at
tables of contents rather than titles.

There is one excellent clue in a title, the inclusion of a product. A
title such as Object-Oriented Programming in XYZ C++ x.y is very
unl ikely to beof good quality. In order to sell i t has to be on the mar‑
ket at the time the product is releasedsomost of the work is basedon
the previousversion of the bookanda betaversion of the newrelease.
There wil l not have been any time for a technical review. As soon as
it is on the market the author starts to work on the next versionwhich
wi l l include all the errors from the current volume plus some new
ones. The author may manage to remove one or two problems.Worse
sti l l , such authors spend somuch time t i nke r i ng w i t h their word‑
processors that they rare ly have t ime to update their understanding
of programming idioms.

Whois i t for?
This is a very difficult question. Youwould think that authors would
know who they were wr i t i ng for, and some do, but most do not. For
example, the author of Who’s Afraid of C++ (0-12-339097-4) believes
that his book, aimed at those wi th no programming background, is
also useful to professional programmers wan t i n g to understand
object-orientation. As the book deliberately avoids getting in to such
concepts as inheritance, this cannot be true. However,the book is a
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good study text for non-programmers wanting to lay a good founda‑
t ion in programming skills.

Next month, I w i l l move inside the covers tolook atthe internal
evidence that helps sort the wheat from the chaff. But before I finish,
those four titles abovearemainlyabout: maths,defectivesource code,
smart pointers, andpatternclassesandpersistence. Notexactly what
their titles suggest.

Last month's problem
What is wrong with the followingcode?
# i n c l u d e < i o s t r e a m >
i n t ma in ( ) {

i n t i = 4 ;
c o u t < < i < < e n d l ;

The chancesare that the first thing most of you thought was wrong
was the lack o f a ‘ . h ’ after ‘ i o s t r e a m ’ i n the # i n c l u d e . I f you tried
it with Visual C++ 4.2 you would have found that was not a problem.
If you t r y it with a more recent compiler you wil l find that it seems to
bea problem. What is going on?

Speakingof includes,a faction of C++ experts wanted to change is
the nature, to something along the lines of:
i n c l u d e “ x y z ”

The lack of a # is no t a typo. In effect, they wanted i n c l u d e to
be a new language keyword rather than a pre-processor command.
In the event, they lost the day, but the sheer size of the C++ stan‑
dard l ibrary meant that something needed to be done. In addition,
some mechanism was needed to distinguish between some of the
classic C++ headers and inclusionof the revised specifications. For
example, the standard l i b ra ry is almost ent i rely encapsulated in
n a m e s p a c e s t d .

What we finish up with is a number of standard #i n c l u d e com‑
mands that act to unlock particular resources ( l i s t , s t r i n g , v e c ‑

t o r , etc).How the actual unlocking mechanism works is left up to
implementers.

To make the transition harder Microsoft implemented half the
mechanism in VC++ 4.2 ( o r maybe in an earlier version of 4.x, but
4.2 is the version I currently have mounted).However,because they
had n o t yet encapsulated the l i b ra r y in the s t d namespace, they
could not complete the mechanism. In VC++ 5.0, they havedelivered
a properly encapsulated standard library (though I wish they would
encapsulate MFC ‐ I 'devenaccept a short namespace identifier such
as MFC, eventhough that is contrary to the guidelines on vendor-spe‑
cific namespaces).

The end result of al l this is that youhave to modify the abovecode,
in oneof three ways: Insertau s i n g n a m e s p a c e s t d directive,explic‑
i t ly introduce the parts that I want with
u s i n g s t d : : c o u t ;
( I think I have those right), or rewrite c o u t << i << e n d l ; as:
s t d : : c o u t : : o p e r a t o r < < ( i ) .operator<<(endl) ;

If you want to use that lastsolution you are a puremasochist.The
first option (making a l l identifiers in the s t a namespace available
without qualification) would bethe normalchoice, howeveryou may
have to resort to the second option of u s i n g declarations if you want
to select which identifiers from namespace s t d areavailable without
explicit qualification. The quick fix for code written for VC++ 4.2 is
to insert a u s i n g namespace s t d directive.

Be carefulof using c o u t , c i n ete in constructors or destructors of
global objects, because you are just about bound to break your code.
The classic versionof i o s t reams contains a pure hack to ensure that

u s i n g  s t d : : o s t r e a m : : o p e r a t o r  < <
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those globalobjects havebeen initialisedpr ior to any use ina file that
# i n c l u d e s < i o s t r e a m . h > . Not only i s this guarantee n o longer valid,
but with most modern linkers, your object code is linked before any
l ibrarycodeand soanyglobal variable in your code wi l l beinitialised
before global l ib rary objects. Granted, a clever linker could special
case the global I /O objects, but where are you going to find such a
beast? In effect, you should avoid usingglobal objects altogether, and
get accustomed to the idiomthat allowsyou to replace them with func‑
tions. Insteadof:
M y t y p e m t ;

write:
M y t y p e & m t ( )

andusemt () where you previously used m t . There is a second reason
for usingthis idiom: it allowsyou to deal with any exceptions thrown
dur ing the initialisationof the variable.

Those of you using a version of VC++ wil l also get a si l ly mes‑
sage generated by a lack of a r e t u r n statement in my code. The spe‑
cific rules for implementing m a i n stipulate that falling out of m a i n
without executing a r e t u r n statement is equivalent to r e t u r n 0.
So not only does the warn ing ( e r r o r in some versions) give you a
wrong instruction( i t tells you to declare m a i n ( ) asre turn ingv o i d )
but it actually wants you to change conforming code to non-con‑
forming! This problem has been perpetuated through so many ver‑
sions that my only conclusion is that Microsoft has deliberately
chosen to advise its users to write non-conformingC++ without any
valid reason.

{ s t a t i c M y t y p e v a r ; r e t u r n v a r ; }

This month's problem
Look at the following class specification ( f rom a book that recently
crossed my desk). What is wrong with it?
/ / A n i m p l e m e n t a t i o n o f d y n a m i c a l l y a l l o c a t e d s t r i n g s .
c l a s s  m y _ s t r i n g  {
p u b l i c :

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

{ s = n e w c h a r [ 1 ] ; a s s e r t ( s ! = 0 ) ; s [ 0

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

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

v o i d p r i n t ( ) c o n s t { c o u t < < s < < e n d l ; }
v o i d c o n c a t ( c o n s t m y _ s t r i n g & a , c o n s t

m y _ s t r i n g & b ) ;
p r i v a t e :

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

de

ACCU Conference 1997 news
Have you booked y o u r place at the C & C++ European Developers
Forum1997?If not,act today andavoidthe riskof disappointment (for
bookinginformation: Parkway Research,Westwood House,Elmhurst
Road, Goring-on-Thames, Berkshire, RG8 9BN, Tel no: 01491 875 386,
e-mail: parkway@rmplc.co.uk) i]

ACCUSubscriptions: individual£15, student £7.50, corporate£80,
Overload & C++ SIG£30 (includingACCUmembership). F o rfurther
informationandapplicationforms write toFrancis Glassborow, 64
SouthfieldRoad, Oxford, OX4 1PA, r i n g01865246490or emailfran‑
cis@robinton.demon.co.uk
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Analysis Patterns- Reusable Object Models reviewed by Mary Hope

he Gang of
Four [Gamma

et a l ] gave a new
dimension to the
word ‘pat tern ’
with their semi‑
na l book on
Design Patterns a
few years ago.
Almost overnight

the world of object oriented software gained
anew perspective,not to mentionvocabulary
and set of conceptual tools. Martin Fowler’s
book is an example of the second generation
of pattern books. Now that the idea of pat‑
terns is established what we need is a set of
patterns that cross domains. What Mart in
Fowlerdescribes arepatterns that haveorig‑
inated in a part icular domain (mostare from
the health services or finance and account‑
ing)but yet can beapplied in a wider setting.

This book is for the object oriented reader
who knows how to use Rumbaugh’s,Booch’s
or as it is now called the ‘Unified Modelling
Language’ (UML)notation.Theassumption is
that you want to produce better models and
arewil l ingto expendsome intellectualenergy

hy do software
developers read

books? Probably
mainly on a need to
know basis where
‘howto doit’ solutions
are required. Such
books tell us how to
master languages,
write Web pages or

cope wi thouroperatingsystem. At the other
endof the spectrum, there arebooksto widen
your perspectivesandunsettle your assump‑
tions. Some of these such as Fred Brook’s
‘MythicalManMonth’ becomeclassics. Oth‑
ers have titles which may include references
to Zen,Tao, soulor journeys to put the reader
in the right frameof mind.The author of this
book would like us to reflect on the craft of
software development andto widen our view
of what skills and values it requires. It is a
well-researched book, written in a readable
style, is interesting, but probably not des‑
tined to becomea classic in the genre.

Hohmann’sstartingpoint is that problem
solving, ie software development, can be
described using three interleavingconcepts:
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in the process. Mart in Fowler addresses you
as a sophisticated reader who has done some
modellingand developed some programs. So
for instance, take the question of measure‑
ment.The simple way to do this is to incorpo‑
rate it asanattributeof a class. Soif Iwish to
record height and weight I add two appropri‑
ate attributes to the Person class. One of the
most obvious weaknesses of this is that to
make sense of the number we need to know
the unit. Soa better way to model this is to
introducea class called Quantity which holds
the amount, the unit used and appropriate
overloaded operators so that these can be
manipulatedappropriately (egyoucannotadd
inches to ki lograms). Fowler then further
develops this modelling pattern by consider‑
ingthe situation, in this instance in amedical
setting, where thousands of potential mea‑
surements could be held on one person.
Ratherthanhavequantityasanattribute this
is now incorporated intoa moresophisticated
class called ‘measurement’ which also
includes the type of thing being recorded. So
a measurement instance might havea type of
height and a quantity of 6 feet. Better as this
modelis,hedevelops it further to incorporate

structure, process and outcome. The choice
of structure helps determine process etc.
While this attempt to providea uni fy ingthe‑
ory is worthy and goes some way to just i fy
the ‘sociology’ in the title of the book I was
not totally convinced of i ts usefulness.

When the book passed on from the over‑
archingtheory to the practice, it got sharper
and more useful. I was especially intrigued
by the final chapters on working asa profes‑
sional which included headings such as
‘OfficeEtiquette’, ‘Eat in moderation’, ‘Know
when to say no’ and ‘Avoiding bad working
environments’. As these headings suggest
this is an American style cookbook of tips
and advice. If you have an allergy to sound‑
bites you may not like i t .

The generalapproach is to take goodman‑
agement practice and contextualise it in the
terminology and methodology of object ori‑
ented software development. Thus the chap‑
ter oncommunicationstarts with the general
theme of message sharing and communica‑
tionstructuresbut thenfocuses in onthespe‑
cific communication issuesthat arepertinent
to softwaredevelopers suchasnotation,stan‑
dards and guidelines, review meetings and

the situation where you needto recordquali‑
tative details aswell asquantitative.

The main sectionof thebookis thought pro‑
voking and convincing. The icing on the cake
is the final section which looks at how the
analysis models can be translated into code.
The development of object oriented software
maybeseantlessin theconceptsusedbutthere
arevariouswaysof implementingassociations
andgeneralisations. Fowlerbriefly butclearly
looksat alternative ways of doingthis.

In conclusion, this is a book full of practi‑
cal advice and yet conceptually demanding.
It provides abstractprinciples with concrete
examples. It is amust for anyone working on
object-oriented software development.
~ Verdict: A ‘must have’

projectmanagement.The author is well read
and the advice is sound (eg keep standards
small, monitor conformance to standards,
establish a change process etc). The sugges‑
tions are divided into those for management
and those for developers.

In other chapters there is usefuladviceon
the culture of teams, coping w i th change,
improving y o u r skills and designing your
training programme.

This isa book to dip intorather than read
from cover to cover. It is a useful reminderof
the interpersonal side of software develop‑
ment anddoes notfight shy of givingspecific
suggestions for action.
¢ Verdict: _Wortha look
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Concurrent Programming in Java
By Doug Lea
Price: £29.95 Price to you: £23.95

One of Java’s mos t power fu l capab i l i t i es is i t s
bui l t - in support for threads,mak ing concurrent
p rogramminga viable opt ion fo r Java develop‑
ment. This book provides y o u w i th detailed infor‑
mation and expert techniques that w i l l enable y o u
to exploi t the m a n y advantages of concurrent pro‑
gramming and create multi-threaded Java appli‑
cations.
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C++ Disti l led
By Ira Pohl
Price: £13.95
Ss

‘++ DISTILLED

Pr ice to you : £11.15
In C++ Distilled,I r aPohlcondenses 700 pages of pro‑
posedANSI standard in to a concise road m a p to
C++. Selecting the most impor tan t and commonly
used language elements, Pohl provides syntax,
semantics and examples,aswell asstyle tips that he
has distilled from over two decades of programming
experience. C++ Distilled is a quick and handy ref‑

vAppison-wesiey erence to the most recent additions to the language.

RRP
£29.95
£13.95
£30.95
£17.95

Your Price
£23.95
£11.15
£24.75
£14.35

Selection
Concurrent Programming in Java
C++ Distilled
Delphi Component Design
Managing Technical People

Details of all books below can be found in EXE Magazine, October 96 - May 97

RRP
£46.95
£23.00
£24.95
£54.95
£24.99
£49.95
£35.50
£22.95
£22.95

Month
May 97
May 97
May 97
May 97
Apr 97
Mar 97
Mar 97
Feb 97
Feb 97

Your Price
£37.60
£18.40
£19.95
£43.95
£19.99
£39.95
£28.40
£18.35
£18.35

Selection
C++ Interactive Course
Teach Yourself C++ Programming
C++ - How to Program
Windows NT 4.0 Server Unleashed
Requirements Engineering
TCP/IP Unleashed
Netware Unleashed
ActiveX from the Ground Up
Visual J++ Handbook

B O O K ORDE

S AV E 2 0PER CENT

Delphi Component Design
By DannyThorpe
Price: £30.95 Price to you : £24.75

DelphiComponent Designtells the insidestory of how
andwhy Delphiwas built, andhowto makeuse of this
information to build better Delphi components and
applications. Whether you’re a Delphi application
writer yearning to expand into component writ ing, or
you'rean experiencedDelphicomponent wri ter in pur‑
suit of the smaller, faster, better Holy Grail, this book
wi l l help you sort out everythingyou needto know.

S AV E 2 0PER C E N T

Managing Technical People
By Watts S. Humphrey
Price: £17.95 Price to y o u : £14.35

This book underlines that successful software devel‑
opment has two basic requirements: a well-defined,
quality-basedprocessand the best technical people.
It suggests how to identify, motivate and organise
innovative people, demonstrates that people are
important in b u i l d i n g software systems and ties
leadership practices to improvements in the soft‑
ware process.

Delphi
Component
D e s i g n

‘WV ADDISON-WESLEY

Vy ADDISON-WESLEY
Informationsuppliedbythe publishers.

Month
Feb 97
dan 97
Jan 97
dan 97
Dec 96
Dec 96
Dec 96
Dec 96

£29.20 Nov 96
£20.40 Nov 96
£37.55 Nov 96
£22.35 Nov 96
£16.75 Oct 96
£26.40 Oct 96
£21.55 Oct 96
£19.95 Oct 96
£19.95 Oct 96

Your Price
£39.99
£24.75
£21.25
£29.55
£33.20
£21.55
£24.75
£19.95

Selection
The Cyberia Guide to Smart Web Publishing
The Java Language Specification
The Java Tutorial
The Java Class Libraries
Client/Server Unleashed
JavaScript Essentials
The Java Virtual Machine Specification
The Essential Client/Server Survival Guide
TeachYourself Java in Café in 21days
Graphic Java - Mastering the AWT
Java Developer's Guide
Presenting ActiveX
The Java Handbook
Delphi in Depth
Expert C++
Pattern-Oriented Software Architecture
The Late Night Guide to C++

My Subscribers Club Number:
Payment Opt ions Cheques or purchase orders only

O l e n c l o s ea cheque for ‑
(payable to EXEMagazine and drawn on a UK bank)
Cl enclose a company purchase order. Please send an i n v o i c e .

Simply f a xto 0171 437 1350 (with purchase order) or post (with cheque) this form
with your order to: EXE Book Page, Centaur Communications Limited,
Freepost 39( W D 1414/29),St Giles House,50Poland Street, London WIE
6JZ Please allow 28days for de l i ve ry.

Name ‐ ‐ ‑

Address ‑
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a eeeyae eeeaeProForth for Windows
Version 2.00

a  I n t e r a c t i v i t y

2  F l e x i b i l i t y

3  C a p a b i l i t y

MPE Proforth for Windows is a 32-bit Forth Environment
designed to make programming for Microsoft Windows that
bit quicker and trouble free. Using o u r visual tool-kit to The FTG Light Pen is not only good for graphics, but also for:
generate code, and taking advantage of Forth’s interactive S4 Point-of-sale, telemarketing, bookingee,
and extensible n a t u r e , you can quickly build applications @4Factory-floorcontrol applications@1Medicaland dental systems

@4Allapplications needing fast, ~~
convenient menu and button selection

Press the Light Pen to the Screen
Ja n d useit j us t l ike a normal pen!

5) J Interactpositively and directly

b l ]

and test them ‘as you go’. With easy access to the power of ;
Z

the 32-bit Windows API u s i n g direct call or high-level Forth
words, you will be more than surprised at the speed in
which your applications are up and running.

M i c r o p r o c e s s o r Engineer ing L t d

133 Hill Lane, Southampton, U K , $ 0 1 5 5AF

Tel: 01703 631441 Fax: 01703 339691

Call or fax for full details.

iE TECApIuS Tel: 01372 279518
WY) i t e Fax: 01372 279508
Mentecaptus Ltd, 3 Meadow Road, Ashtead Surrey KT21 10R

THE NEW AUTOMATIC

MULTI-CD

DUPLICATOR THAT'S

FAST, EFFICIENTAND

USER FRIENDLY

Tel: 0181-7

> CIRCLE NO. 326



If your job involves planning a training schedule, selecting courses for your staff or
whether you decide where and what training is required, then The EXE Software Training

Guide is the one tool you will need for all your development and IT training needs.
These listings, plus many other services including weekly news updates, are also

available on our Web Site.
Company

O

ADVANCEDON-LINECOURSES Client/Server Administration and Support Tosuit 2 £655 London HOSK
: - Object Oriented Business Modelling To suit 3 £1105 Bournmth HOSK

Basic dave 01/07/97 24hrs £39.95 Your site _N-ARY {ntroduction to Object Technology To suit 1 £340 London HOSKAdvance Java 01/07/97 24hrs £39.95 Your site N-ARY =i 7 = DCE Concepts Tosuit 1 £350 __London HOSKObject Orientation 01/07/97 24hrs £39.95 Your site N-ARY DFSOverview To suit 1 £350 London HOSK
Java Server API 01/08/97 24hrs £39.95 Your site N-ARY
JDBC 01/08/97 24hrs £39.95 Your site N-ARY COMMS
We sane i ped pears sae yout ste vey Wide Area NetworkTroubleshooting Monthly 4 £1375 London __LTREE

s e s = 7 : Implementing Computer Telephony Integration Monthly 4 £1375 London LTREEApplications and Administration T m a t l

Understanding DCE -Architecture To sult 2 £650 Cirencest AT R [SON forTelecommunications G i r t 4 £1375 _London_LTREEJ Implementing ISONData Networks 01/07/97 4 ~‐-£1375_London LTREE
AS400 Hands-on X25 22/07/97 4 ~~£1375 London LTREE

FP High SpeedWideArea Networks 22/07/97 4 ~~£1375 London LTREEAS/400 &OS/400 Fundamentals Tosuit 1 £275 London HOSK 7 = =‘AS/400 Application DevelopmentTools To suit 4 £1000 London HOSK Telecommunications &Wide Area Networking 05/08/97 4 £1375 London LTREE
RPG/400Fundamentals Tosuit 5 £1200 London HOSK DATABASE
AS/400 Display File Programming To suit 5 £1200 London HOSK “ =
RPGIV for RPG/400Programmers Tos u i t ? £575 London HOSK ORACLE SOL*PLUS Tosuit__2__£580__London_HOSK= ORACLE PL/SQL Tosuit 2 £550 London HOSKILE Programming To suit 2___ £575 _London HOSK ". ORACLE DBA To suit 3___ £825 _ London HOSKAS/400 Operations To suit 4 £1000 London HOSK= ORACLE PRO*C Tosuit 1 £275 __London HOSKAS/400 Control Language Tosuit 3 £750 London HOSK= ORACLE Developer 2000 Tosuit 5 £1250 London HOSKAdvancedAS/400Operations Tosuit 2 £POA London HOSK =‐ ORACLE Tools For Developers Tosuit 5 £1200 London HOSK
Client Access{400 To s u i t _ _ 2 £575 London __HOSK QRACLE PowerObjects To suit 4 £1000 London HOSK‘AS/400 DDS database Creation To suit 2 £550 London _HOSK : z u= Informix SQL Basic Tosuit 4 £925 London HOSKAS/400 Security Tosuit 1 £275 London HOSK j - 7 7~ informix SQL Progression Tosuit 3 £775 London HOSKUsingAS/400Query To suit 1 £275 London HOSK =; - Informix ONLINEV6/7 DBA To suit 3__£875 _ London HOSKAS/400 DataAccess - MSOffice Tosuit 1 £275 London HOSK - =
05/400Communication Facilities To suit 2 £550 London HOSK _{formix ONLINEV5DBA p o s i t 2 eee L o o t eeInformix 4GL Basic - Tosuit 4 £1025 London HOSK
CLIENT/SERVER Informix 4GL Progression Tosuit 3 £875 London HOSK

; User Interfaces Basics for
IntroductiontoSOL. 109/87_1__£300_London_SYBA ‐Ca-OpenROADDevelopers To s u i t _ _ 1 £250 Slough _ HOSKIntroduction to SQL 8/09/97 1 £300__ London SYBA Gay "- CA-Openingres User Interfaces Tosuit 2 £525 Slough HOSKIntroduction toSQL 2209/97 1 £300 London SYBAa-Openingres/SQL Fe suit 3 £775 Slough HOSK
FastTrack to SQL Server for System 11 2/09/97 4 £1200 London SYBA 7Managing CA-OpenIngres Databases Tosuit 3 £775 Slough HOSK
Fast Track to SQL Server for System 11 9/09/97 4 £1200 London SYBA te= CA-Openingres SystemAdministration Tosuit 2 £525 Slough HOSK
Fast Track to SQL Server for System11 23/09/97 4 £1200 London SYBA ; ;CA-OpenROAD:Application Development Tosuit 5 £1500 Slough HOSK
Fast Track to SQL Server for System 11 30/00/97 4 £1200 London SYBA CA-OpenROAD: Developing Production
Sybase SQLAnywhere Fundamentals 6/09/97 2 ~‐«£640 __London SYBA StandardApplications Tosuit 4 £1150 Slough HOSK
QL Server Administration for System 10 1/09/97 §_~‐-£1600_London SYBA Gupta SQLWindows To suit 5 £1250 London HOSK
SQL Server Administration for System 11 8/09/97 5_‐«£1600_ London SYBA To suit” 4 £1100 London HOSK
SQL Server Administration for System 11 22/09/97 5 _ £1600_London SYBA To suit. 5 £1350 London HOSK
Performance &Tuning for System 11 1jo9/87_§ _£1600_London__SYBA New features of SQL Server 6.0 To suit 3 £1450 Your site PYGM
Performance&Tuning for System 11 29/09/97 _5 £1600 London __SYBA OracleCourses Monthly 5 £1595 London _LTREE
Adv SQL Server Administration for Sys 11 22/09/07 5 £1600_London _SYBA Microsoft SQL Server: Hands-On Monthly 4 £1375 London __LTREE
Advanced Transact SQL 4joa97__3_ £960 _London__SYBA Object Oriented Databases Monthly 4 £1375 London __LTREE
Fast Track to Replication ServerAdmin Sys 11 1/09/97__~5__‐«£1600_London SYBA SQLLanguage To suit 2 £575 Cirencest QATR
Fast Track to Replication ServerAdmin Sys 11___22/09/97 5 £1600 London __SYBA introduction to MicrosoftA c c e s sV2 Tosuit 2 £550 _Cirencest_ QATR
AdyPeer Sete Coaation Server Sys 11 ae 3 £1600 London ae Introduction to Microsoft A c c e s sV7 Tosuit 2 £550 Cirencest_ QATR
= ‐‐ ign Microsoft AccessV2Development Tosuit 3 £825 Cirencest QATR
DataModelling with S-Designer 16/09/97 __2 £640 _London __SYBA Microsoft AccessV7 Development Tosuit 3 £825 Cirencest_ QATR
Physical DatabaseDesign jogjo7_3__£960_London _SYBA Programmingwith MicrosoftAccessV2 Tosuit 2 £550 _Cirencest_QATR
Power ingUpwith System 11 9/09/97 2 ~=‐«£640 London SYBA Glient/Server Programmingwith
Open Client Programming ogjo7__3_£900__London _SYBA Microsoft A c c e s sV7Basic Tosuit 3 £865 _Cirencest_ QATR
Open Server Programming [oajo7___ 2 £600_London__SYBA Microsoft SQL ServerAdministration Tosuit 5 £1375 Cirencest_ QATRWritingEffectiveStored Procedures 8/09/97 1 £300 __London SYBA Microsoft SQL Server Performance Tuning
Transition to PowerBuilderEnvironment 8/09/97 1_‐«£320_ London SYBA andOptimisation Tosuit 5 £1375 Cirencest_ QATR
Fast Track to PowerBuilder 6/09/97 4 £1200 _London oe Microsoft SQL Server &Transact-SQL Progr Tosuit 3 £895 Cirencest_QATR
Fast Track to PowerBuilder 16/09/97 _4 _£1200_London YBA Sybase DatabaseAdministration Tosuit 4 £1195 Cirencest_QATR
Fast Track to PowerBuilder 23/09/97 4 £1200 London _SYBA SQL and PL/SQLClient/Server Languages Tosuit 5 £1125 Cirencest_ QATR
Introductionto InfoMaker 5/09/97 3_‐-£870_London _SYBA ‐Oracie7:Administration Tosuit 4 £1000 _Cirencest_QATR
Designingand ImplementingaGUI 3/09/97 2 £640__ London SYBA Oracle Developer/2000 01/09/97 4 ~‐«£1595 London LTREE
BuildingOOApplications with PowerBuilder 17/09/97 3: £960_ London SYBA MSSOL Server Crash Course 02/06/97 2 £615 Painswick DPR
MasteringDateWindows = Tip 2 500 ponder ae rere&optimisation of vanaier 15 w e r e n t even
xploiting lindow Technology .ondon rver 6.! ondon.
Exploiting DataWindow Technology 29/09/97 2 ~~«£640 __London SYBA SQL &Database Design 09/06/97 2 «£615 Painswick __DPR
Managing Performance in PowerBuilder 28/09/97 1 £320 London _SYBA__interbase Crash Course 12/06/97 2 ~~£615 Painswick __ DPR
Building Applications Using the PFC 22/00/97 2 ~~£640_ London SYBA Delphi Database Development 12/06/97 5 £1250 Painswick DPR
ImplementingaDistributedApplication 24/09/97 1 «£320 London SYBA = Systems administration for
Leveraging OLE Technology 25/09/97 2 £640 London _SYBA SQL Server6.5 for NT 16/06/97__ 5 _£1450 London __ PYGM
PowerBuilder InternetApplications 29/09/97__2 «£640 __London SYBA Client/Server development usingVB&SQL Server 16/06/97_3 _£950_ London PYGM
Introductionto Client Server Computing Monthly 4 £1375 London LTREE Hands-OnMicrosoft SQL Server SystemAdmin _16/06/97_5 _£1595_Edinburgh LTREE
Microsoft ExchangeDevelopment: Hands-on Monthly 4 £1375 London LTREE Implementing a database design of
Client/Server Computing To suit 3 £1045 Cirencest QATR SQL Server 6.5 for NT 23/06/97 5 __‐~£1450_ London. PYGM
Implzt &M MSSQL Server Crash Course 30/06/97 2 ~=£615 Painswick DPRimplementing Janaging .
Client/Server infrastructure Tosuit 4 £1205 Cirencest_QATR Delphi Database Development 07/07/97 5 «£1250 Painswick __DPR
Overview of DistributedObjects To suit 1 £295 Cirencest_QATR Systems administration for SQL Server6.5for NT 14/07/97 5 _£1450_London _ PYGM
DevelopingCORBA Appl icat ions Tosuit 3 £965 Cirencest QATR Microsoft Access 17/07/97 4 ~‐-£1375_ London LTREE
DCESystemAdministration To suit 5 £1495 Cirencest QATR Implementing a database design
DCEApplication Programming To suit 5 £1495 Cirencest_ QATR of SQLServer 6.5 for NT 21/07/97__5 _£1450_London PYGM
ManagingClient/Server Software Develpmnt P r o j sTosuit 3 £995 Cirencest QATR Relational Databases E 22/07/97 4 «£1375 London LTREE
Client/ServerSystems:Analysis &Design 19/08/97 4 ~‐£1375 London LTREE Client/Server development usingVB&SQL Server 28/07/97__3 _£950_ London PYGM
Client/ServerOverview Tosuit 1 £340 London HOSK Performance tuning &optimisation
Client/Server Application Design Tosuit 4 £1260 Bournmth HOSK esetSenet58 sion forSOL Server €5forNT tei? $ eae renden ere
Ti Technical Architect Tosuit 3 £950 London HOSK Systems administration for w e t s are ondo nCHentivervet Iecoeice A i e a ‘ Hands-OnMicrosoftSQL Server SystemAdmin 11/08/97 5 +=£1595 London = LTREE
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Visual Basic 5and ActiveX for
E n t e r p r i s e Applications 11/08/97__ 5 «£1595
Implementing adatabase design London __LTREE jands -on LANTroubleshooting Monthly 4 £1375 London _LTREE
of SQL Server 6.5 for NT 18/08/97 5 £1450 London pycm Fast LANTechnologies Monthly 4 £1375 London LTREE
InterbaseCrash Course 18/08/97 2 £615 Painswick DPR IPRoutingwith OSPF and BGP Monthly 4 £1375 London LTREE
Client/Server development usingVB&SQLServer 26/08/97 3 £950 London _PYGM IntroductiontoTCP/IP Monthly 4 £1375 London __LTREE
Groupware andOfficeSystems HighPerformanceCablingSystems 24/06/97 4 £1375 London _ LTREE.
Design&Denlosmeter fo 3 Introduction to Internetworking 01/07/97 4 £1375 London LTREE
Asplation pr sgramming withMicrocoltO#‐‐Tosuit 2 "£625 Cirencest_ QATR HighPerformanceEthernet 15/07/97 _4 £1375 _London __LTREE
'upportingMictosoltOffice£3 Tosuit 4 £1145 Cirencest QATR Cisco Routers 05/08/97 __4 £1375 London _LTREE
SupportingMicrosoftOffice95 Tosuit 4 £1145 Cirencest QATR Fundamentalsof Exchange Tosuit__3 £1095 London __ PYGM
Supporting MicrosoftWord Tosuit 4 £1145 Cirencest_ QATR |mplementingMail3.5_ Tos u i t _ _ 5 £1360 _Your site__PYGM
uvportiog MlcroesttExcel Tosuit 3 £895 Cirencest_ QATR MigratingtoWin95using , .upporting MicrosoftMail To suit 4 £1145 Cirencest QATR SYS ManagementServer 1.1 ; Tosuit__2 £690 __Your site__PYGM
Supporting MicrosoftExchange -Core Techno log ies Tosuit 5 £1375 Cirencest QATR PlanningaSystems ManagementServer Site__Tosuit__2 _£695__Your site _PYGMMicrosoft Exchange Client Support eee oeuit” 2 £595 ‐Citencest QATR Windows &MSDOSof support professionals Tos u i t _ 3 £605 Your site PYGM
MicrosoftExchangeDevelopment To suit” 4 £1205 Cirencest QATR AcceleratedTraining of NT 3.51w/station &server To s u i t _ _ 5 £1450 _Your site PYGM
NovellGroupWiseV5Administration T o u t 3 irencest QATR _ |ntegratingNT Server 40 with Netware Networks To suit 1 £390 Your site PYGM
Supporting Lotuscc:Mail ‐To suit 4 £1195 -Cirencest QATR: Windows NT[95 comparison overview Tosuit 1 £330 Yoursite PYGM

Introduction to Datacomm&Networks Bi-weekly 4 LTREE
INTERNET LocalArea Networks Monthly 4 LTREE
Developing Web Site ; 7 Hand-on PCNetworking Monthly 4 UTREE
implementing anTaal rant 7 ine Tanke TYREE DataRetwork.DesignandOptimisation Monthy : LInEE
Internetand System Security Monthly 4 £1375 London LTREE Introductionto DataCommunications _Tosuit__2 O AT
Java for MultimediaApplications Development Monthly 4 £1375 London _ LTREE Enterprise-wideCommunications&Networking __To suit__4 QATR
internet Fundamentals Tosuit 3 £845 Cirencest_ QATR UnderstandingATM qosut__2 _£73)_Cirencest_ QATR
Internetwork and Internet Security To suit 2 £650 Cirencest QATR Network Primer : 2 a eeBuilding aMicrosoft Intranet using Local Area Network Implementation &Managemnt Tosuit 4 £1295 Cirencest_ QATR
Internet InformationServer Tosuit 3 £995 Cirencest_ QATR _ Microsoft Windows NTSNA Server :
BuildinganEffectiveWeb Site Tosuit 2 £650 Cirencest_ QATR |mplementation and Support . To s u i t _ _ 3 _£1095 _Cirencest_ QATRInternetworking with TCP/IP To suit 4 £1245 Cirencest OATR Exchan jer Multisite&Internet environments 02/06/97 3 £1095 London _ PYGM
internetworkingwith Microsoft TCP/IP AdministeringWindows NT4.0 - final 02/06/97__3 £995 London __PYGM
usingWindows NT To suit 4 £1245 Cirencest QATR Windows NT4.0- technical overview 05/06/97 1 £330 London __PYGM
InternetDesignand Migrat ion To suit 3 £995 Cirencest QATR Windows NT 4.0 Security 7 06/06/97 { £ 3 3 0 London PYGM
Netscape Enterprise Server forWindows NT Tosuit 3 £905 Cirencest_ QATR Supporting NT 4.0 CoreTechnologies 09/06/97 _5 __£1360_London__ PYGMNetecios Entereine SeEnterprise Server forUNIX Tosuit 3 £995 Cirencest QATR__ |nstalling InternetinformationServer 2.0 10/06/97 __1__£330_ London _‐sPYGM
NetscapeMailS e r ve rfor Windows Tosuit 2 £695 Cirencest_QATR !mplementingdirectory se r v i c e s
Netscape Mail Server for UNIX To suit 2 £695 Cirencest_QATR Using NTServer 4.0 SeqoeseT__1_2330_London_FYGM
Deploying Internet and Intranet Firewalls 29/07/97 4 £1375 London _U SNA Server of Windows NT 16/06/87 3 £1450_London___ PYGMintroductiontoInternet/intvanet for Business 19]08/97 ‐4‐£1375 London ‐LTREE Supporting NTServer 40 Enterprise Tech 16/06/97 5 £1360 London PYGM
Microsoft Internet InformationServer 26/08/97 4 £1375 London LTREE CApacity planningwith NT4.0 Server S 7 p 6 / e T _ 1 _ £ 3 3 0 _ L o n d o n _PYGM
internet Information & Index Server Su To suit 3 £900 London HOSK Capacity planning of your NT4.0 Server network _18/06/97_2 £605 _London __ PYGM
Supporting Microsoft Proxy & Index Servers To suit 3 £900 London _HOSK Windows NT 4.0Upgrade 19/06/97 2 £695 London PYGMevstoping Java Applets Tosuit 2 £660C a m b r i d g eHOSK Advanced troubleshootingNTServer 40 "20/06/97 1 £330 London __PYGM

Java Programming lor Developers To suit 5 ‐ £1950 London ‐HOSK Supporting a SystemsManagement Server 1223/06/97 _5_£1480_London__ PYGMSupportingWindows 95 23/06/97 5 £1295 London PYGM
LANGUAGES Core technologiesot Exchange Server 30/06/97 5 £1450 London a
CPrimer Tosuit. 2 £550 Cirencest QATR Core technologies of Exchange Server 4.5 30/06/97 5 «£1450 London 'YGM
©Programming Tos u i t 4 £1135 Cirencest QATR SespostigWindows NT3.51 30/06/97 5 £1360 London PYGM
iamade Tosuit 4 £1195 Cirencest “QATR Computer Network Architectures &Protocols 01/07/97 4__£1375 London LTREE
G+ fornon-C Programmers To suit” 5 £1195 Cirencest’ QATR Exchange erMultisite&Internet environments 07/07/97 3 £1095 London PYGM
C++ for C Programmers To suit 4 £1135 Cirencest QATR Admini enconsTS tinal 97/07/87 3 £995 London PYGM_
Advanced C+ Development Techniques Tosuit 4 £1195 Cirencest QATR Windows NT4.0- technical overview 10/07/97 £330 London PYGM.Java Programmi To suit 4 £1178 -Cirencest QATR Windows 95Technical Overview 11/07/97 1 £330 London. _PYGM
‘Advanced Java Develor rent ~ Tosuit 5 £1305 Cirencest QATR Mindows NUtq SecutyNT4.0Securit 7 11/07/97 _1__£330__London__PYGM
Delphi ProgrammingFundamentals O2NGIBT‐$ £1280 Painswick DPR S u B p o r t i n gNT Server 40-EnierpriseTech 1200/07 £1380 “London PYGHBapL a n p e ‐ a e e e e

x ndon___ PYG!
v a r g ie eeenenes pepeet. $220 i Swick _DPR. Implementing &supporting Proxy Server 21/07/97 2 £695 London _ PYGM
DelphiAdvanced Programming 23/06/97 3 £825 Painswick DPR pubporting Windows 95 21/07/87 _$ £1295 London PYGM
VBAdvanced Programming 25/06/97 2 £615 Painswick DPR \mplemienung directory services 2107e7 1 £330 Lond pyem
Celi Progremenieg Fundamentals 30/06/97 5 £1250 Painswick DPR Ca scity planning with NT4.0 Server 22107197 1 £390 London PYGMeeepieeneedProgramoning Maer + . Paha ORR ScopingInternet informationServer 23/07/97 3 £905 London _PYGM
Detthi Power Progra . ae a ee a pr capacity planning of y o u rNT4.0 Server network 23/07/97 2 £695 London _PYGM
bh Lengua Voxanaaenity 04/08/87 3 £1950 ick DPR Advanced troubleshooting NTServer 4.0 25/07/97 __1 ‐-£330_‐ London PYGM
DelphiL a n g u a g e s ~ltejoT ‐3‐ £895 ‐Prinswick ‐ DPR SupportingaSytemnsManagementServer 1.2 2a)0/sT 2 £605‐ London Pree= - indows x rade ondon
elphi ogenmne undamentals 11/08/97__5_~£1250 Panes DPR Core technologies ofExchangeServer ae 5 £1450 London PYGMveUpg r a t e aa e_dait_Pasenics bla Core technologies ofExchangeServer45 (04/08/97 5 £1450 London PYGM

Delphi Rivenced Promereing ‐ 2010887 P a c ‐ BPR Administering Windows NT 4.0 - final (04/08/97 3 «£995 London PYGM
elphi Advanced Programming Nes 3 £825 Painswicl Supporting Windows NT 3.51 (04/08/97 5 £1360 London _PYGM

MANAGEMENT baageserver Muli& Internet environments 11/08/97 3 £1005 London PYGM
jupporting NT 4.0 Core Technologii 1,

ManagementSkills for IT Professionals Monthly 4 £1375 London _LTREE Windows NT40-Tetnieal aes ‘theta t AS Toon BveN
InfluenceSkills _ 24/06/97 4 ‐~£1375_London __LTREE Windows NT 4.0Security 15/08/9711 £330 London PYGM.
Teambuilding Skile 08/07/0973 £1085 London _LTREE implementing directory services
Business Process Re-engineering_ 08/07/97 4 ~‐£1375 London LTREE using NTServer4.0 18/08/97 1 £330 London PYGM
Financefor Non-FinancialManagers 22/07/97 4 £1375 London _LTREE SNA Server‘ofWindows NT 18/08/97 3 £1450 London PYGM
EffectiveCommunicationSkills 29/07/97 3 £1375 London LTREE SupportingNTServer 4.0 - EnterpriseTech 18/08/97 5 £1360 London PYGM
NETWARE Capacity planning with NT4.0 Server 19/08/97 1 £330 London PYGM

Capacity planningof your NT4.0 Server network 20/08/97 2 £695 London PYGM
NetWare4.x Advanced Administration Monthly 3 £1085__London LTREE Advanced troubleshooting NTServer 4.0 22/08/97 __1__‐~-£330_ London PYGM
NetWare4.x InstallationandConfiguration Monthly 2 £785 London LTREE ‐ SupportingWindows 95 26/08/97 5 £1295 London _ PYGM
NetWare4.x Designand Implementation Monthly 2 £785 London _LTREE __Inter-Networking withTCP/IP usingNT 4.0 ‐26/08/97 4 £1205 London PYGM
Networking Technologies Monthly 3 £1085 London UTREE Windows 95Technical Overview 29/08/97 1 £330 London PYGM
NetWareServiceand Support Monthly 4 £1375 London LTREE Hand-onPCnetworking 15/07/97 4_‐« £1375 Edinburgh LTREE
newere3Su andAdministration Tosuit 4 £1245 Cirencest aate SNMP: FromWorkgroup to Enterprise Network 15/07/97 4 £1375 London LTREE
letWare4 Suy andAdministration Tosuit 5 £1395 Cirencest_ QATR
NetWarex Administration Tosuit 5 £1605 Cirencest QATR OBJECTORIENTED PROGRAMMING
NetWare4.x Advanced Administration Tosuit 3 £1095 Cirencest_ QATR ObjectTechnology Introduction Monthly 4 £1375 London LTREE
NetWare4.x Designand Implementation Tosuit 3 £985 Cirencest_QATR Object Technology Introduction 29/07/97 4 £1375 Edinburgh LTREE
NetWareService and Support Tosuit 5 £1695 Cirencest_ QATR Sbjeci CreatedAnalysis and Design 11/08/97 5 ‘£1595 Birminghm LTREE
Networking Technologies Tosuit 3 £995 Cirencest_ QATR bject-OrientedAnalysis and Design 02/06/97 5 £1595 Edinburgh LTREE
NetWare NFS Services Tosuit 4 £1315 Cirencest_ QATR Programming in MSC++ Tosuit 5 £1395 Your site PYGM
NetWare ransport Tosuit 2 £875 Cirencest_ QATR Programming inWindows NT3.5 usingC++ Tosuit 4 £1195 Yoursite PYGM
NetWare Web Server Management Tosuit 2 £765 Cirencest_ QATR Object-Oriented Primer Tosuit 1 £295 Cirencest_QATR
NetWarefor SAA Tosuit 3 £1315 Cirencest_ QATR Object Oriented Software Development Tosuit 3 £965 Cirencest_ QATR
NetWare4.xAdministration 14/07/97 5 £1595 London LTREE Overview of the UnifiedModellingLanguage Tosuit 1 £295 Cirencest_ QATR
DataCommunications and Networks Tosuit POA £0 London HOSK Moving to the UnifiedModelling Language To suit 2 =£675 =Cirencest QATR
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Object-Oriented Analysis and Design Windows as a Development Environment| ‑
us ing the Unified Modelling Language Tosuit 5 £1995 Cirencest QATR N i Si
Object-Oriented Analysis and Design 94 WietO araTonTant Environment I - Tosult 2 £80 Londen _HOSKusing Rumbaugh's OMT Tosuit 5 £1995 Cirencest_ QATR Developer Tools Tosuit 3 £825 London _ HOSKCee pesianacing Rumbaugh OMT Tosuit 3 £995 Cirencest QATR ‐ _ Programming for Developers ussuit 5 £1250 London HOSK

es vancet isual Basic P r o g r amm i n s i

using the Booch Method Tosuit 4 £1195 Cirencest QATR ExchangeProgramming wathVisual Basic 73 aa ; aa ran ose
Object-Oriented Design Patterns Tosuit 2 £675 Cirencest QATR Visual Basic 5- New Features Tosuit 2 £505 London HOSK
Fundamentals of programming MFC library apps 30/06/97 5 £1305 London PYGM uulgeta fouvisual/Basic#Hrogrammers: Tosuit 5 £1400 Bristol | _HOSK

e Wi ase ‘API Programming with Visual Basi i
programming using MFC libraries o7/07/97__5 __£1395_London __ PYGM Programming SOL Soy wih Visual Bate te ait 7 eS Saar near
Intro toVisual C++ &Object OrientedProgr 04/08/97 5 £1395 London PYGM Delphi Programming for Developers To suit’ 5 £1250 London HOSK
Object-Oriented Analysis and Design 21/0797 5 £1595 London LTREE Advanced MFCProgramming withVisualC++ Tosuit 3 £885 Bristol HOSK
os/2 moetfor Visual C++ Programmers Tosuit 5 £1400 Bristol HOSK

ctiveX Programming with Visual C++ i

Supporting OS/2Version 3Warp Tosuit 4 £1145 Cirencest_QATR SQL Server 85Adminstration Teat 7 £5 Tain Hoek
perporing OS LANServer4 Tosuit 4 £1195 Cirencest_ QATR SOL Server 6.5 Implementation Tosuit 4 £995 London _HOSK.

PCConfigurat ion andTroubleshooting Bi-weekly @ £1375 London LTREE slabase Design s e r a e r e Progr To.eutt_ ih #1190. London, HOS
BC Fundamentals Tosit 5 2 0 8 ‐Clrencest ATR PROJECT MANAGEMENT
PC Support Tosuit 4 £1145 Cirencest_ QATR Project Management Skills Tosuit 4 £1150 Cirencest_ QATRa . 7 ‘oftware Project Planning and Management o n d o n
Desktops and Notebooks To suit 2 £570 Cirencest_ QATR ; > Skil TREE
Compaq Technical Certificationfor Servers T o g u t ‐ 3 £850 ‐Cirencest ATR Lolstt Manegement: Silla toysvenees Monthly, “5 2 1 6 i “London
Compaq/NetWareAdvanced SYSTEMS ANALYSIS
Performance Integration Tosuit 3 £850 Cirencest_ QATR ;
Tompaq Server Technologies To-sut 2 £570 ‐GirencestQATR Soywvate SystemsAnalysisand Design sojnais?_4 £1975 London TE
Compan Insight Manager Tosuit 2 £570 Cirencest_QATR Systems Barslownant [oT eter London! a3 5
‘ompaq]Windows NT Advanced ; :
Performance Integration Tosuit 2 £570 Cirencest_ QATR pusinessSystemsENED Tosuit 5 _ £165 _Fournmnt HOSK
PCConfigurat ion andTroubleshooting TO]06]ST 8 E1375 Birminghm CTREE pusmess eystems Pesan To sults Suse aes _Bournmth Hom
Kavanced PCConfiguration Monthly 4 £1375 London __ LTREE. Sine4Ste n e e udsu : i Bournmth LES
PCConfiguration andTroubleshooting T7/06j97 4 £1375 Edinburgh LTREE RapigApplicationDovelonment oe 21sec bournmth B e e
PROGRAMMING for Data Driven Business Systems Tosuit 5 £1365 Bournmth HOSK

App development using Excel954VBforApps Tosuit 8 £1198 Yoursite PYGM pasaraisis M o n e e cS as
Programming intuitive user interfaces inVB 40 To suit 2 £595 Yoursite PYGM SyetemTestin 2 et ad Londo HSK
Programming in MSCH Tosuit 5 £1695 Yoursite PYGM (eermccontaeceTeatin et a Lois ‐HOSK
Programming inWindows NT35 using C+ Tosuit 4 £1195 YoursitePYGM petawarshousing Design Tosuit 2 £660 ond TK
User interfacedesign for Windows 95 To suit” 2 £505 London PYGM ‐ Batswarchousine ExecutiveOverview Teast £370 Landon ‐‐HOSK
Application development using Word To-suit3£705‐LondonPYGM YeeInieface Design To eut 3 ‐ #80 London HOS
Hands-onVisual Basic 5 Monthly 4 £1375 London LTREE a = dk
Microsoft Access Programming Monthly 4 £1375 London LTREE SYSTEMS MANAGEMENT
Java for EnterpriseSystems Monthly 4 £1375 London LTREE
Visual J+ Monthly 4 £1375 London LTREE ne ae range Tosuit__3_ £1995 London ren
Introduction to Programming: Hands-on Workshop Monthly 4 £1375 London LTREE Wigrating to Win 9 using - aa
C Programming Monthly 4 £1375 London _ LTREE = Sys Management Server 1.1 Tosuit 2 £690 Yoursite PYGM
Introduction to C++ for Non-C Programmers Monthly 4 £ 1 8 7 5 London LTREE tanning a Systems Management Server Site To s u i t ’ ? £605 Your site PYGM
OS/2 PresentationM a n a g e r Tosuit_ 5 £1495 Cirencest_ QATR Windows &M of support professionals Tosuit 3 £805 Yoursite PYGM
er eseaaLindones ProgramingwithMFC 23/06/97 5 £1595 London LTREE AcceleratedTraining ofNTaa wistation &server Tosuit. 5 £1450 Yoursite PYGM

with ActiveX Technologies tengo7 5 £1198 London _PYGM W e t e cNENTS To sul ‐1‐ £590 Your site PYM
Upgrading fromVB 4.0 to 5.0 02/06/97 3 £795 London PYGM Exchange server Multisite & Internet environments 02/06/97 8 £1095 London PYGM
Application development using Delphi 20 C/S 09]06)97 5 £1320 London PYGM &dministeringWindows NT 4.0- final (2106197 3 £985 London PYM
Programmingwith Access for Windows 95 09/06/97 +5 £1195 London PYGM Windows NT 4.0 - technical Sverview 05/06/97 1 £330 London PYGM
Client/Server development usingVB&SQL Server 16/06/97 3 £950 London PYGM Windows NT40Securit 06/06/97 1 £330 rien PYGM
ActiveX development u s i n gVB5.0 16]06]97 5 E1195 London PYGM s o t Nr ap Coretechnologies S e ] 0 e oS £1360 London P CM
Fundamentals of VB5.0 16/0697 ‐5‐E795 London PYGM p e e r meee o n e: g Internet information Server 2.0 79/06/97 1 £330 London PYGM
Fundamentals of MicrosoftVB4.0 18]06/97 3 £ 7 0 5 London PYGM frotementine directory se r v i c e s
Advanced programming inVB4.0 3306)97 5 £1195 London PYGM cing NT Seca 1610697 1 £330 London PYGM
Upgrading fromve 4.010 5.0 = 3006/97 3 £795 London PYGM SNA Server ofWindows NT 16/06/97 3 £1450 London _PYGM
am Brogramming MFC library apps ae 5 id endo even Supporting NTServer 4.0 - E n t e r p r i s eTech 76/06/97 5 £1360 London __PYGM.
Master ne o n e Capecityplaningwith NT40Server 77/06/97 1 £330 London PYGM
with ActiveX Technologies orjovisr 5 £1195 London P Y M ‐_GaPacity planning ofyour NT40 Server network HVE _F $698_tondon _FYEN
Intermediate Windows based Ravanced toubl FO eng NTServer 40 ee esp London
programming using MFC libraries 07/07/97 5 £1305 London _ PYGM Advanced troubleshooting NT Serve © I fs Fondon ilaa HA = Supporting aSystems Management Server 1.2 23/06/97 5 £1450 London PYGMProgrammingwith Access for Windows 95 1a]07/97 5 £1195 London PYGM =
Fonlication development us i n g Delphr20 CIS 21/07/97 5 £1320 London PYGM Supporting Windows 29 : 2306|9T_S £1285 London PYGMeT c e na c i n g VESO FOT1g7 5 ‐ETT95‐London‐PYGM Windows OS's and serv i c e s architecture 95/06/97 3 £995 London __PYGM
CS TVBSO SOTsT ‐$ ‐E105 London ‐‐PYEM Core technologies o fExchange Server 30/06/97 5 £1450 London PYGM
Win3d Systems and Network Programming 2/07/97 4 £1375 London LTREE Core technologies of Exchange Server 45 30/06/97 5 £1450 London PYGM
Advanced programming inVB40 3307/97 5 E1198 London ‐PYGM Supporting Windows NT 3.51 ; 30/06/97 5 £1860 London __PYGM.Fundamentals ofMicrosof tVB4.0 B307197 3 £795 London PYGM Exchange server Multisite Internet environments 07/07/97 3 £1095 London PYGM
Clont/Server development u s i n gVE&SOL Server 26]07/97 ‐3 £050 London PYGM Administering Windows NT4.0 final O7)or aT 3 8 0 0 5 London EYGMUpgrading fromVB40t6 50 Su]0B)57 3 £15 ‐London ‐‐PYGM Windows NT4.0- technical overview 70/07/97 1 £330 London __ PYGM
ae T e a r CHE Object Oriented Progr 04108167 8 £1905-London‐PYGM Windows 96Technical Overview i/o7/a1_1__£330 “London PYGM
Programmingwith Access for Windows 95 T1/06)87 ‐5E1195 London PYGM Windows NT40 Security : t1/o7/8T_1__ £330 “London PYGMMasteringVisual J T1]08)67 8 ‐£1365LondonPYGM Supporting NTServer 4 . 0 EnterpriseTech 72/07/97 5 £1360 London PYGM.
Meester devalopment using Dalph iZOCIS 18)08197 5 £1320 London ‐PYGM _nter-Networking with TCPIIP using NT4.0 74/07/97 4 £1295 London PYGM
Bbanced programming inVB40 Tg)05]97 3 £1195London ‐‐PYGM Supporting NT4.0 CoreTechnologies 74 ]07 /975 £1360 London __ PYGM
AdvancedWindows Programming with MFC 79/08/97 4 £1375 London LTREE | mplementing&supporting Proxy Server 21/07/97 2 £605 London PYGM
Tlent/Server development u s i n gVB&SOL Server 26/08/97 3 £950 London PYGM SupportingWindows 95 ___ 24/07/1975 £1295 London PYGM.
Mastering Internet development Implementing directory services
with ActiveX Technologies 26/08/97 5 £1195 London _PYGM__using NTServer 4.0 21/07/97_1_£330_ London _ PYGM
Java Programming 3B06)97 4 £1378 London LTREE Capacity planning with NT4.0 Server 22/07/97 1 £330 London PYGM
Introduction to Programming To suit 3 £850 London HOSK Supporting Internet information Server 23/07/97 3 £995 London _PYGM
Structured Programming eau ‐3‐E1900-Lendon‐HOSK Capacity planning ofyour NT40Server network 23/07/97 2 £695 London PYGM.
Professional Skills for Programmers Tosuit ‐ 4 £ 11 0 0 Bournmth HOSK ‐ Advanced troubleshooting NT Server 40 35/07/97 1 £330 London PYGM
COBOL Fundamentals T a t i ‐5 £1260 London HOSK ‐ Supporting aSystems Management Server 1.2 28/07/97 5 £1450 London PYGM
COBOLAdvanced To suit 5 £1260 London _HOSK Windows NT4.0 Upgrade 28/07/97 2 £695 London PYGM
Developing OOPrograms Windows OS's and services architecture 30/07/97 3 £995 London PYGM
in Micro Focus Object COBOL To suit 5 £1260 London _HOSK Core technologies of Exchange Server 04/08/97 5 £1450 London __PYGM.
CProgrammingWorkshop “To suit 5 £1260 London HOSK Core technologies ofExchangeServer 45 04/08/07 5 £1450 London PYGM
Advanced Programming inC Tosuit 5 £1260 London HOSK Administering Windows NT4 . 0- final 04/08/97 3 + ~=£995 London PYGM
Programming in C++ To suit” 5 £1260 London HOSK SupportingWindows NT3.51 04/08/97 5 £1360 London PYGM
Introduction toC++ and OOC o n c e p t s To suit 2 £680 London _HOSK Hands-on Microsoft Exchange 05/08/97 4 £1375 London __LTREE

rogramming To-suit 3 £1950 London HOSK Exchange server Multisite & Internet environments 11/08/97 3 £1095 London PYGM
Java Programming for Developers To suit 5 £1250 London HOSK Supporting NT4.0 Core Technologies 71/08/97 5 £1360 London PYGM
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Windows NT4.0 - technical overview 14/08/97 1 £330 _London WINDOWS
Windows NT4.0 Security 15/08/97 1 £330 London PYGM
Implementingdirectory serv i ces Windows 95Support and Networking Monthly 5 £1595 London _LTREE
using NTServer 4.0 18/08/97 1 «£330 London = PYGM__ Microsoft Office97for Power Users: Hands-On Bi-weekly 4 £1375 London LTREE
SNA Server ofWindows NT 18/08/97 3 £1450 London Hands-OnTCP/IP Internet working onWindows NT Monthly 4 £1375 London LTREE
‘Supporting NTServer 4.0- Enterprise Tech 78/08/97 5 £1360 London PYGM =Windows Programming inC_ Tosuit 5 £1995 Cirencest_QATR
Capacity planning with NT4.0 Server 19/08/97 1 £330 London PYGM Windows Programmingwith
Capacity planning of your NT4.0 Server network 20/08/97 2 £695 London PYGM Visual C++ and the MFC Library Tosuit 5 £1395 Cirencest QATR
Advanced troubleshooting NTServer 4.0 22/08/97 1 £330 London PYGM Win32Programming Essentials Tosuit 5 £1305 Cirencest QATR
‘SupportingWindows 95 26/08/97 5 £1205 London PYGM Windows OLEApplication Programming Tosuit 5 £1305 Cirencest QATR
Inter-Networkingwith TCP/IP using NT4.0 26/08/97 4 £1205 London PYGM W i n d o w sOLE System Programming Tosuit 5 £1495 Cirencest_ QATR
WindowsOpen SystemsArchitecture 26/08/97 4 £1375 London LTREE Microsoft Systems Management ServerAdmin Tosuit 4 £1295 Cirencest QATR
Windows OS's and services architecture 27/08/97 3 £995 London PYGM CreatingWebContent with ActiveX technology Tosuit 5 £1375 Cirencest QATR
Windows95TechnicalOverview 29/08/97 1 £330 London PYGM__ Introduction toWindows 95 Tosuit 1 £295 Cirencest QATR
BuildingOffice97IntranetApplications Monthly 4 £1375 London LTREE WINDOWS NT

TESTING Microsoft Certified Systems Engineer Tosuit 0 £0 London _HOSK
Windows NTOptimisation &Troubleshooting Monthly 5 £1595 London LTREE

Practical Software Testing Methods 17/06/97 4 £1375 London _LTREE ‐_UNIX andW i n d o w sNTIntegration Monthly 4 £1375 London _LTREE
DevelopingWindows NTServer Applications Tosuit 5 £1495 Cirencest_ QATR

UNIX Supporting Windows NT3.51 Servers Tosuit 4 £1205 Cirencest QATR
‘Supporting Windows NT4.x Servers Tosuit 4 £1295 Cirencest QATR

UNIXWorkshop Bi-weekly 4 £1375 London LTREE Supporting Microsoft Windows NTServer 3.51 Tosuit 4 £1205 Cirencest QATR
UNIX Fundamentals Tosuit 4 £1095 Cirencest QATR SupportingWindowsNTServer 4.x ‑
UNIX SystemsAdministration Tosuit 4 £1095 Cirencest QATR EnterpriseTechnologies Tosuit 4 £1295 Cirencest QATR
Mastering UNIX Shell Scripts Tosuit 4 £1095 Cirencest QATR Windows NT4Workstation and Server:Hands-on 16/06/97 5 £1595 Edinburgh LTREE
UNIX Programming Tosuit 5 £1205 Cirencest. QATR Windows NT4Workstation and Server: Hands-on Bi-weekly 5 £1595 London LTREE
Motif User Interface Programming Tosuit 5 £1205 Cirencest. QATR PortingApps from UNIX to Windows NT Monthly 4 £1375 London LTREE
Wi neeedand Utilities 0e/o7/97_‐ 4 «£1375 en is Windows NT4Workstation and Server: Hands-on 21/07/97 5 £1595 Birminghm LTREE

IX Server Administration 22/07/97 4 £1375 Edinburgh L
UNIX Programminy 2907/97 4 £1375 London LTREE W!NDOWS SUPPORT
XWindow System Programming 19/08/97 4 £1375 London LTREE ImplementingWindows NT Security: Hands-on Monthly 4 £1375 London _LTREE
UNIXWorkstation Administration 26/08/97 4 £1375 London LTREE SupportingWindows 95 Tosuit 4 £1195 Cirencest_ QATR
UNIX Primer Tosuit 2 £550 London HOSK Supporting Windows 3.x Tosuit 4 £1245 Cirencest_ QATR
UNIX Shell Programming “Tosuit 3 £795 London HOSK Supporting Microsoft Windows 95 Tosuit 5 £1305 Cirencest QATR
UNIX SystemVAdministration Tosuit 3 £795 London HOSK SupportingWindows forWorkgroups Tosuit 3 £1035 Cirencest QATR
AIX SystemVAdministration Tosuit 3 £795 London _HOSK Supporting Microsoft SystemsManagement Server Tosuit 5 £1305 Cirencest QATR
UNIXAPI &C/Server Programming Tosuit 5 £1250 London HOSK Microsoft Systems Manage ment Server 12/08/97 4 £1375 London _LTREE
NetworkedUNIX SystemAdministration Tosuit 5 £1250 London HOSK NetWare toWindows NT Integration &Migration 22/07/97 4 £1375 London LTREE.
UNIX Networking Features Tosuit 3 £795 London HOSK Windows 95/NT/3.11Wukiplatiorm Networking 29/07/97 4 £1375 London LTREE

DatabaseProgrammersRetreat
The Old Fleece, Bisley Street, Painswick, GloucestershireGL66QQ
Contact: Christine Shakespeare
Tel: (44) (0) 1452814 303 Fax: (44) (0) 1452813918
email: 100710.303@compuserve.com WWW: http://www.dp-retreat.com
DPRoffers the finesttechnical training in the industry, byinstructors whoare
allpracticingprogrammers. You areguaranteeda high levelof personal
attention in classes which arebasedonpracticalexercises with sole useof a
high-spec PC.Our training centre is locatedin the charming village of
Painswick in the heartof the Cotswolds.

HoskynsTraining
Part of the CapGemini Sogeti Group
4th Floor, Stag Place, London SW1E 5AG
Tel: 0171 8306830 Fax:01716305581
email: training@hoskyns.co.uk WWW: http://www.hoskyns.co.uk
Public, tailoredor bespoke courses
@Enduser training@Consultancy@Train the trainer e TBT
Hoskyns hasprovidedflexible, innovative training for over 27years. Our wide
rangeof intensive,practicalcourses covers every aspect of ITandour
experienceof oliveEprojects ensures they reflectthe issues facedby
practitioners today.

LearningTree InternationalLtd.
Mole Business Park, Leatherhead, Surrey KT227AD
Contact: Jan Mott
Tel: 0800 282353 Fax:01372364611
email: uksales@learningtree.com
WWW: http://www.learningtree.com/uk
LearningTree Internationalprovides training for IT professionals. Established
in 1974, the company presentsan impartial view, focusingonpractical
application of knowledge.

N-ARY Limited
94Horsecroft Road,Hemel Hempstead,Hertfordshire, HP11PX
Tel: 01442870810
email: info@n-ary.com Company WWW: http://www.n-ary.com
CampusWWW:nhttp://campus.n-ary.com
The N-ARYCampusprovides acomplete onlineenvironment forboth learning
andresearching.Complete with its fully searchable online libraryandactivenews‑
group, comesa setof courses that can beprogressedat the students ownpace.
Eachcourse is arranged in aseries of lessons, which at the endhas aset of excer‑
cises andasmallquiz to see if the student has graspedthe subjectmaterialor not.
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DPR DatabaseProgrammer'sRetreat
HOSK Hoskyns Training
LTREE Learning Tree InternationalLtd
N-ARY ‐ N-ARYLimited
PYGM Pygmalion
QATR QA TrainingLtd
SYBA Sybase (UK) Ltd

Pygmalion
consultancy - development - training
79NewCavendish Street, LondonW1M8NT
Tel: 0171436 2254 Fax:0171436 2249
E-mail: enquiries@pygmalion.co.uk WWW: http://www.pygmalion.co.uk
Pygmalion is aMicrosoftSolutionProvider&Authorised Technical
InformationCentre, aLotusBusionessPartnerandaNovellConsulting
Partner. OurGoal is to retainourpositionastheEuropeanCentre of
Excellencefor technical trainingon systems, networking, developer and
RDBMSproducts. Pygmalion is thepremier choice in technical training for
developers.

QATraining Ltd
QATraining Ltd,Cecily Hill Castle, Cirencester, Gloucestershire GL7 2EF
Tel: 01285655888 Fax: 01285640537
WWW: http://www.qatraining.com
QA was the first company in the world to specialise in technical PC training
andtoday offers the broadest andhighest quality ITcurriculum. Numerous
awards demonstrate that QA is the premier IT training company andthis year
our customers throughout Europe, the USA andthe MiddleEast will benefit
from 100,000student-days of themost effective skills development available.
QAhas training centres in Ascot, Cirencester, London, theNorth West and
Scotlandandcan provide customisedon-site trainingandconsultancy.

Sybase (UK)Ltd
Education Dept,SybaseCourt, Crown Lane,Maidenhead, Berks SL68QZ
Tel: 01628 597089 (Please quote: SYB1)
WWW: http://www.sybase.com/services/education

http://www.powersoft.com/profserv
‘YourSuccess is our Success’ Our goal is to maintain the highest standardof
educationsothat you canbuildthe highest quality Client/Server applications.
Whenyou attendoneofour courses, you can expect acourseandan instructor
dedicated to upholdingSybase’s highstandard.
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C a l l M a r k P a r k e r o n 0171 287 5000 f o r d e t a i l s

Informix Software
Informix House
Littleton Road
Ashford
MiddlesexTW15 1TZ
Tel . 01818181010
Kingston University
Faculty ofTechnology
Penrhyn Road
Kingston Upon Thames
Surrey KT12EE
Contact Linda David
Tel . 0181547 7054
Fax 0181547 7971
Kingston University is acharity
dedicatedto the development of
individuals andorganisations
through education.
Learning Tree
International Ltd
Mole Business Park
Leatherhead
Surrey KT227AD
Contact Jan Mott
Tel. 01372 364600
Fax 01372364611
uksales@learningtree.com
WWW .learningtree.com
MerlinTraining and
Development L t d
The Derwent Business Centre
Clarke Street
Derby DE12BU
Tel . 01332201911
Fax 01332 201912
Specialist tailor made courses for
groups of people on your
premises, or public courses in
Derby.
Network Consultants
7West Bar
Banbury Oxon OX169SD
Tel . 01295 253689
Fax 01295 271218
Peritas Ltd
Burfield Road
OldWindsor
Berks SL4 2UP.
Contact: Mari Shepherd
Tel . 01753604138
Fax 01753604160
http://www.peritas.com
Peritas is the largest UK IT
TrainingCompany. AMicrosoft
Authorised TechnicalEducation
Centresupporting the MCP
ProgrammeincludingMicrosoft
CertifiedSolutionDeveloper
Certification.
QA Training Ltd
Cecily Hill Castle
Cirencester
Gloucestershire GL7 2EF
Contact Amanda Whitehead
Tel . 01285 655888
Fax 01285 644828
www.gqatraining.com
Leaders in IT technical training and
consultancy.

Please arrange.

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

Name:

Address:

Tel: ...

Directory Heading: ..

Contact Tel: .
Q lenclose a cheque for £.

Q Please invoice my company
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Rhino Training
PO Box 1087
Bristol
BS122xY
Tel . 01454 417057
Fax 01454 417067
100525.2054@compu:
WWW .rhino-software.co.uk
Providers of training i n ; Visual
Basic, VisualC++, Windows NT,
SQL Server, Delphi, Java,
Internet/Intranet
RichfordsComputer Services
South BankTechnopark
90London Road
London SE16LN
Tel. 0171922 8819
Fax 0171 922 8839
Skilladvance Training
707 High Road
Finchley
London N12 0BT
Contact Bill Cosgrave
Tel. 0181446 6481
Fax 0181446 9143
training@skil ladvance.co.uk
WWW.skilladvance.com
High quality Training in Unix,
Informix, Oracle, Windows NT,
Access, VisualBasic, Internet and
Networks.

P R O D U C T S
Aladdin Knowledge
Systems UK Ltd
Tel. 01753622266
Fax 01753
sales@aldn.co.uk
http://www.aks.com
Aladdin is a leading supplier of
advancedsoftware security (HASP)
andsmart carddevelopment tools
(ASE) for software developers.
BL Computer Security L t d
101Hendon Lane
Finchley
London N33SH
Tel . 0181343 0734
Fax 0181346 2672
bI@bics.co.uk
www.bics.co.uk
Wespecialise in design and
manufactureof computer security
products. Anchol, LureBooster,
Deadlock(Dongles)andC.L.A.M.P
Alarms
Data Encryption
Systems Ltd
Silver Street House
Silver Street
Taunton
Somerset
TA13DL
Contact Roy Davidson(Sales)
Te l . 01823352357

01823352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DESmanufacturessoftware
securityproducts developedas a
solution tosoftwarep i r a c y and
theft

Glyn Williams & Associates
Ladywood House
Ladywood
Near Droitwich Spa
Worces tersh i reWR90AJ
Te l . 01905757700
Fax 01905757800
gwa@gwassoc.demon.co.uk
Software/Hardware copy protection
systems - The professionalchoice
for security andfeatures
Worldwide support.
Rainbow Technologies Ltd
4The Forum
Hanworth Lane
Chertsey
Surrey KT19 9JX
Te l . 01932570066
Fax 01932570743
sales@uk.rnbo.com
Only Rainbow delivers leadingedge
technology andISOcertified
quality for softwareprotection and
license management.
Soft lok International L td
Softlok House
2 Bark Street East
Bolton
Lancashire Bl23FR
Tel . 01204 436000
Fax 01204 436025
sales@softlok.com
Protectyour future, protect your
software. Establishedin 1987,
Softlok specialises in software
p i r a c y protection.

DEVELOPMENT

Bits Per Second Ltd
14Regent Hill
Brighton BN13ED
Tel. 01273727119
Fax 01273731925
rflowers@bitspersecond.co.uk
http://www.bitspersecond.co.uk
Graphing/GIS tools. Centura
support of training. Client|Server
design & consultancy. Network
storage consultancy. Multi‑
platform device driver development.
Borland International L td
8 Pavilions
Ruscombe Business Park
Twyford
Berkshire RG109NN
Te l . 01734 320022
Citadel Software Ltd
Coombe
Trewen
Launceston
Cornwall PL158QF
Te l . 01566-86037
Fax 01566-86147
ComponentSource
27-37 Vachel Road
Reading
Berks RG11NY
Tel . +44(0)118958 1111
Fax +44(0)1189589999
Request FREECD or product
sales101320.2624@-compuserve.com
www.componentsource.co.uk
TRY freely available demonstations

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

of hundreds of software
components and BUY andunlock
full v e r s i o n s instantly, from a FREE
regular CD.
Exepos
Acorn House
Straight Bit
Flackwell Heath HP109LS
Te l . 01628533143
Highlander Software
112 Powis Street
London SE18 6LU
Contact Justin Robinson
Tel . 0181316 5001
Fax 0181316 6001
sales@highlander.co.uk
Suppliers of high quality
development tools for C, C++,
VisualBasic, DelphiandJava.
IBM United Kingdom
Freepost ACG 5022
Wintermill
Milton Keynes
Te l . 0800 969045
Intasoft Ltd
Tresco House
153Sweetbrier Lane
Exeter EX13DG
Te l . 01392 217670
Fax 01392 437877
sales@intasoft.co.uk
MKS UK L t d
243-253 Lower Mortlake Road
Richmond, SurreyTW92LL
Tel . 0181 948 5166
Fax 01819488948
Popk in Software & Systems
St Albans House
Portland St
Leamington
Warwickshire CV32 5EZ
Tel . 01926 450858
Fax 01926422165
uk@mks.com
Powersoft Europe Ltd
Windsor Court
Kingsmead Business Park
HighWycombe
Bucks HP111JU
Te l . 01628 34500
Fax 01628 38660
Programming Research Ltd
Glenbrook House
1/11Molesey Road
Hersham,
Surrey KT124RH
Te l . 01932 888080
Fax 01932 888081
Contact Mr John Heathcote
Pure Atria
Wyvios Court
Swallowfield NrReading
Berks RG7 1PY
Tel . 01344 462500
QBS Software Ltd
11Barley Mow Passage
Chiswick LondonW4 4PH
Tel . 01819568000
Fax 0181956 8010
orders@qbss.co.uk
www.qbss.com
Vast rangeof development
products: NextDay delivery; 90
days free support; account
customers welcome.

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

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

Quadron
209 EastVictoria Street
Santa Barbara
CA 93101 USA
Te l . + 18059667630
Quite Software
105 Ridley Road
Forestgate
London E7OLX
Te l . 0181522 1726
Fax 01812571044
Select Software Tools Ltd
West Moreland House
82-86 Bath Road
Chelenham GL53 7JT
Tel . 01242229700
Fax 01242229701
http://www.selectst.com
Select Software Tools provide OO
modellingtools for largescale
Client/Server development.
Silicon River
58-60 Beresford Street
London SE18 6BG
Te l . 0181316 7777
Fax 0181316 4138
System Science
1-6 Bradley's Close
White Lion Street
London N19PN
Te l . 0171833 1022
Fax 0171837 6411
Zinc Software UK Ltd
106-108 Powis Street
London SE186LU
Tel . 0181 855 9918
Fax 0181316 7778

P U B L I S H I N G
AP Professional
24/28Oval Road
London NW17DX
Contact: Rachel Bridgman
Tel . 0171482
Fax.0171267 0362
app@apuk.co.uk
www.europe.apnet.com/appro
fessional
Book publisher on internet
development,programming, PDAs,
software agents andmore
Specialists in Macintosh books.
IDG
61/63 Uxbridge Road
Ealing
LondonW5 5SA
Tel . 0181579 2652

HELP S Y S T E M S
Peterborough Technical
Communication
8Whitewater
Peterborough PE26FB
Tel. 01733237037
Lo-ca// 0345 419470
Fax 01733239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creation of manuals andon-screen
helpsystems. Please callor e-mail
for our free informationpack.
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I n a n d Around
Wes t Yorksh i re

We have clients currently seeking the following

Windows Programmers or Visual BASIC
Programmers to retrain in DELPHI working
in a systems house environment £18,000 to £23,000

Real Time Programmers for ‘C’ & ‘C++’ development
(supervisory control & data acquisition systems),
involves some work for whisky distilleries! c i r c a £20,000

Real Time Programmers ‘C’ & ‘C++’ under Windows
to develop in car products, working with CAN
(Control Area Network) technology £15 ,000 to £30,000

Software Team Leader with Visual BASIC & SQL
e x p e r i e n c e for new client server development working
on industry leading re- insurance systems c i r c a £22,000

Analyst Programmer to undertake a long term project
to completely re-develop all the systems for a very
successful medium sized manufacturing company
This job starts with a clean sheet of paper to £25,000 + car

Fo r your next career move around West Yorkshire
telephone Vincent Atherton on

Leeds (0113) 250 4560 or write to:

r eda l e Recru i tment
Rea l t e x Hs., M i c k l e fie l d Lane,
Rawdon , Leeds, LS19 6 AX

A

EXE
N E YOU KNOWON L

TIME FORA CHANGE
Weneed three Real Time Software Engineers with C or C++ and assem‑
blers for clients in both London and the Dorset Coast, one to work in
broadcasting and two for an Innovative Commercial Instrumentation
Designer. Salaries to £30K plus good benefits.
We are also looking for three C++ / Unix Software Engineers for a client
based in the West Country designi -eapplications software, you need
to beyoung and really on the ball for this one. Salaries £20K+.
Best of all weneed ten Software Engineers with good C and Embedded
Systems Development for a Hants based client designing Personal
Communications Systems for the UKand world markets. They'd really
like engineers with Yourdon experience but they will train. Salaries to
£29K.
Finally weare desperate for two good C / Unix Real Time Software
Engineers for aHigh Technology Control Systems Designer based in
Middx. Salaries £20K - £25K plus good benefits.

JUNIOR JOB SLOT
The following positions are for Juniors with up to 18months commercial
experience. Salaries £15 to £20K with benefits.
One software engineer with good Real Time C and Assembler with an
interest in RF, the Internet and Networks. Small company based in Hants.
Junior software Engineers with good C/Unix to work on High Performance
Software Test Tool Development. Consultancy based in Herts.
Two Software Engineers with C++ and Unix to work on Graphical
Applications Design. Large company, possible overseas travel. |

ssoc iates
COMPUTER RECRUITMENT CONSULTANTS
F i r s t F l o o r , 3 9 t o 4 1 H i g h S t r e e t
R i n g w o o d , H a n t s , B H 2 4 1 A D
Ema i l : a s h a s s o c @ g l o b a l n e t . c o . u k
T E L : ( 0 1 4 2 5 ) 475480 F A X : ( 0 1 4 2 5 ) 480807

01425 475480
Em

ashassoc@wor co.uk

[ See o u r jobs on the Net. http:/www.globalnet.co.uk/~ashassoc

IT'S NOT
WHO

Seek ou t the training y o u need from a database of nearly 1,000 n e w courses, supplied by an
ever-increasing number of companies.

From Basic Project Management to Advanced C + + programming, the Software Training Guide
gives today’s developer the r igh t t ra in ing , at the right t ime and in the r ight location.

Online Software Training Guide could be the answe r for you.

For details of how to submit your company’s entries in to the Guide,
please cal l Rob Cullen on 0171 287 5000. Email robc@exe.co.uk
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FREE T
At Cygnus we have some unique views about letting users have access ae ™Education ‑
our products. That is why more developers u: 4 ledge to e level is expected. Proven long term exper ience and
across more host-target Sale than any other ) i. 's ni e ise are hi "more important than strictly academic qualifications.

Personal Skills
out more about these and other opportunities ri { i We are looking for-emthusiastic, motivated individuals who havea positive
of Cygnus. a . approach to quality. Good communication and the ability to work well in a

: team are essential.

In addition, we are always on the lookout for 4 d d e

preter engineers, and engineers with experience t ne i etely free, even the source. Our revenuescome from custom
development. 4 silicon manufacturers and OEM's, and from customer support

Essential Experience
The GUI Architect must demonstrate in-depth knowledge and exp n a
user interface design and implementation and the GUI engineers must E fou will work in an informal environment with much flexibility as regards
proven track record of GUI implementation. working hours and dress. Management is by results, not appearances. We

treat eng ineers for what they are - our most important asset. You will be
The jobs entail specification, design and implementation of user interfaces ‐_required to travel to the US for engineering meetings at least twice a year.
for innovative embedded system development tools. These tools will be ‐ Other travel may be required from time to time.
developed for a range of platforms including WindowsNT/95 and Unix
variants. Part of the work required will include the development of tech- Check out http:/Awww.cygnus.com for more information.
niques to enable dynamic run-time construction of sections of the user
interface. Contact

PaulBeskeen, Director of Engineering, Embedded Components
Relevant Technical Knowledge Cygnus Solutions, 36 Cambridge Place, Cambridge, CB2 1NS.
C, C++, TCL/TK. NT/W95, Win32, Unix,.X/Motif, 2D graphics, Cygnus GNU ‐_ paulb @cygnus.co.uk
toolchain and other IDE's, IDE implementation, embedded and real-time Phone: 01223 323 423 Fax: 01223 323 723
systems, and operating systems. Please send your resume by email, fax or post to the above address.

Or simply phone for a chat to learn more about the positions.

UNIX DEVELOPMENT C++/NT/UNIX

C++/NT/UNIX
Surrey ‐ to £40k

Our ciient is a leading developer of a
§| renowned trading platform for financial

institutions. The platform is widely used within
the City of London and Wall Street. The
continued success of the company in both the
UK and US has led to a need for experienced
software engineers.

UNIX/SYBASE UNIX KERNEL DEVICE DRIVERS
C.London ‐ £32k + Benefits Herts - To £35K + excellent bens Berks - To £35k

We require an Analyst Programmer for the Our client is seeking a highly skilled UNIX e n g i Exceptional projects with a leading worldwide
financial sector, based in Piccadilly. Working neer with strong kernel/device driver and 'C’ pro- _ software company. Opportunities for software
as part of a small team on development and gramming experience. The successful candidate engineers with a first class background in
maintenance of the in-house trading system, will join a highly skilled team involved in techni- _systems level and UNIX device driver
us ing Sybase and ideally Powerbuilder, under cally varied and demanding work. This position development. Working within the
UNIX. You will assist Fund Managers in identi- ©| will particularly appeal to versatile candidates telecommunications sector, any previous
fying system requirements and you will act as S| who enjoy problem solving and challenge. experience of this area will be of great interest.
project manager for minor projects. Ref: LC/4 Ret: JK/7

Ref: RC/1
C++/REAL-TIME 'C'/UNIX DEVELOPER

UNIX/INGRES Herts - To £30k Berks - £22k WINDOWS NT
C.London - To £28k Our client is predominantly adeveloper of soft- Rapidly expanding international company Software Engineers

Our client, a prestigious software house is ware and a supplier of computer systems and supplying state of the art Collection Systems, Experienced developers are required with a
searching for Senior Analyst Programmers associated support services for retail applica- requires an experienced individual to program, m i n i m u m of one years Visual C++/MFC
with good Ingres and UNIX skills. The ideal tions. Candidates should have experience of install and support their systems - applications experience, Candidates should demonstrate
candidate will also have agood understanding real-time applications and either two years of training will be provided. You will have a ee ei ae
‘of a recognised methodology. Formal training ‘C/C++ under UNIX or Visual/Borland C + + in minimum of two years programming experience rst rate technical knowledge and @goo
‘and the opportunity to develop you own career ‘aWindows environment, preferably us ing the using 'C' in a UNIX environment. Windows NT academic background. Any experience of
path, together with an excellent benefits pack- class libraries. You must be able to work well ‘experience would be advantageous. developing real-time systems or using OLE
age are some of the attractions! within a team. Ref: CP/S Ret: KB/8 would be advantageous.

Ref: PP/2
C++/UNIX EMBEDDED C/C++

UNIX/SYBASE/POWERBUILDER Herts - To £35k Berks/Avon ~ £15k - £30k UNIX
West London - To £35k These positions will appeal to candidates inter- Arrange of Software Engineers are required with Software Engineers

|Aworld leader in state of the art technology, ested in developing systems for the on-line a minimum of one year's embedded 'C Candidates must possess excellent C++
requires a number of s e n i o r development pro- video market. You must have excellent academ- programming skills to develop software for a programming skills on any UNIX platform. Any
fessionals with excellent user facing, interper- H i c qualifications and at least two years C++ variety of projects. Development will be under a communications or networking skills would be
sonal and presentation skills. You will be under UNIX development experience. Additional motorola 68000 operating system on a PC host. E s u c e n l a pia, uong win uy reves
responsible for the development, implementa- experience of the Apple Macintosh, Graphics or Any UNIX skills would be advantageous. The
tion and support on a range of Client Server | network design, whilst not essential, will be of successful applicants will be working for one of experience of real-time development.

ie|Systems. Experience of Sybase and/or interest. Good communications skills, both writ- the UK's leading Software Houses which A financial background is not necessarily
Powerbuilder under UNIX would be ideal, | ten and verbal are essential, as is the ability to currently is expanding into the European required as full training will be provided.
although cross training from major relational keep learning the latest technologies. Excellent markets.
databases will be provided. career opportunities on offer

Ref: KB/3 Ref: PP/6 Ref: DE/S Ref:JK/10

i .

Logistix Recruitment Limited, Lamb House, es 1S t 1X Fax: 0181 742 3061 E-mail: logistix@atlas.co.uk

Church Street, Chiswick Mall, London W 42PD 2 Te l e p h o n e : 0 1 8 1 7 4 2 3 0 6 0
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t h e s o f t c o r p o r a t i o n
Specialists in Software Development Staff Recruitment

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems in diverse application areas including: Multi-media, Virtual Reality,natural language,
DTP, Telephony, LANs, Electronic publishing, On-line information Feeds, Finance and
Banking inboth Windows and NTServer.
Positionavailablevary from traditional Programmer/SoftwareEngineer and Analyst/Programmers
toDesigner/SeniorSoftware Engineersinthe overall strategic direction forend-user organisations.
£17-£35K +benefits REF:SC/O1/EXE

WINDOWS ORX-WINDOWS/BANKING ALL LEVELS
Three city clients require windows skills at any level. Other relevantskills areSQL server,Transact,
SQL, UNIX,VMS or PS-DOS, C,C++, Open Client (DBand Net library),MFC, Open interfaceand
APT. Exposure to analysis, developing user interfaces and rapid development techniques. Full
training inMiddleOffice/Productionand FrontOfficeSystems including: Financialand Management
Accounting, Treasury, Equity,FixedIncomeand Derivatives.
C AND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellentopportunities exist for brightgraduateswith one year +experience. Personalbackground
requires asolidunderstandingof 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.A good opportunity for a second career move.
£17-£25K +Bankingbenefits

CAMBRIDGE - MANY, MANY EXCITING OPPORTUNITIES
A wide variety of specialist, leading edge IT companies in areas as diverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA, GIS, BUSINESS MODELLING,
FINANCIAL/TREASURY, EMBEDDED SYSTEMS AND SOFTWARE RESEARCH/
MANUFACTURING require high calibre software development staff at junior and senior levels.
Technical skills required include. C, C++, VISUAL C++, VISUAL BASIC, X-WINDOWS MOTIF,
GUI's, NT, TCP/IP/X25/X4000, PROGRESS, SAP, Relational Databases, INTERNET
CONNECTIONSand ATM (Communications not ATM machines). REF/OV/EXE

INGRES/ORACLE/SYBASE/GUPTA/OOD AND OOP ALL LEVELS
Additional experience of: SQL, Forms, Cand C++ required. Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration, DBAs,Pre/Post Sales and solidprogrammingknowledgeand expertise. Pleasecall
to discuss your particular requirements.
£18-£40K +benefits REF SC/O5/EXE

C/C++/VISUAL BASIC/UNIX/WINDOWS 95/NT SERVER DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientific and
Government applicationenvironments requireexcelient Cskills. BothWindows development skills
W3.1 SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and good
application knowledge are again much indemand. Software development experience is the key,
andbeingable to deliverhigh performance,highquality, 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/teamleadersarerequired. Please call
todiscuss.
£14-£35K + benefits REF: SC/O6/EXE

UNIX/VMS/WINDOWS 3.1/95/NT MFC/C/C++ ALL LEVELS
A degree in computer of natural sc ience , two years solid C/C++ programming experience and a
sound understandingof UNIX,VMS orMS-DOSare requiredto work onlargescale programswith
user interaction. You will need an intelligent problem solving approach to work and be a quick
leamerto programmersoftware in an X-Windows,Windows SDK or NTenvironment, port software
to different systems and liaise with customers to drive through product improvements. Excellent

REF: SC/O3/EXE

career opportunities for the right candidates.
£16-£28K REF:SC/O7/EXE

LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS
Senior Development Engineers Analyst Programmers
To£30K +benefits To£27K +benefits
Strong programming skills in Cor C++ and Windows NT are pre-requisites for these positions.
Experience in some of the following areas is also required: Windows 3.1/95,WindowsNT,Windows
SDK, MSC7.0, MFC,Visual Basic, Visual C++ and Microsoft NT. Also d e s i r a b l eare Windows XVT
librariesor networkingskills. REF:SC/O@/EXE

SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Client/End Users, Software Vendors and Software Houses dedicated to strategic
implementations of leading edge technology and integration of applications across different
hardware and operating systems platforms require candidates to degree level with a
scientific/technicaldevelopment biasand 1-3years experience. There are two main options
TECHNICAL DEVELOPMENT:Continued use of UNIX, VMS, MS-DOS,Windows NT(SDK, NT
orX-Windows andToolkits), NetworkingandCommunicationswith companies offeringtechnology
basedcareers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunities to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments includingfinance. Please callto discuss your particular career, growthandpotential.
£12-£25K + benefits REF:SC/O9/EXE
VISUAL BASICSKILLS MUCHINDEMAND- PLEASECALLTODISCUSS 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/13/EXE

t h e s o f t c o r p o r a t i o n
Third Floor, 7-15 Roseberry Ave, London EC1R4RP
Tel: 0171833 2772 Fax:0171833 2774
email: jmcb@softcorp.demon.co.uk

World leading groupware
tools and applications

Wewil l train you in the techniques, tools and
disciplines needed to write excellent software.

To £20K
Ives Development is one of Europe’s top groupware specialists.
The TeamStudio Design System has established a position in the
world market as the leading source code and configuration
control system for Lotus Notes developers.
Talented Computer Science, Mathematics or Science graduates,
with good computing skills are needed to work in t w o new areas
of product development. The first is TeamStudio 2.0 - the nex t
generation of the TeamStudio Design System. The second is
TeamSpace ‐ a set of groupware applications that provide avirtual
office on the Internet. Experience of C and/or Java, object
oriented techniques or database design would be advantageous.
The work is challenging and stimulating; the team highly
intelligent and creative; the company young, informal and
successful; the rewards excellent. What better way is there to start
your career?

Please send your curriculum vitae ( w i t h cur ren t telephone/E‑
mail contact) to Alexine Hehir, Ives Development, 4-5 Avro
Court , Ermine Business Park, Huntingdon, Cambridgeshire
PE18 6YA. Tel: 01480 433919. Fax: 01480 413099. E-mail:
alexine_hehir@ivesco.co.uk Web: www.ivesco.co.uk

Ives Development

E e ,=
Sub editor

EXE magazine is looking for a sub editor to work on
both the magazine and its Web site. We are looking
for a person with the ability to transform drab copy into
sparkling prose, while subbing out cliches like that one.

You will be comfortable rewriting technical features
and news stories, and able to produce headlines and
standfirsts to tight deadlines. An organised mind is
essential, and experience of HTML and using Quark
XPress a definite plus.

Opportunity to write for the magazine and the Web site.

Competitive salary depending on experience and
company benefits.

Please apply with a ful l CV, examples of your work
and a 300-word critique of any UK computing title to
David Mery at the address below:



Three Focused
IT Exhibitions -One
Comprehensive Event
24 - 26June 1997 NEC Birmingham

Your best opportunity
to evaluate the very
latestTools, Technologies
andTechniques Ae Spaaneraionuing Eilon are

Save t i m e by visit ing o v e r 150 leading suppliers ? z =...
unde r o n e r o o f The EssentialDevelopment Tool

Keep up to speed w i t h t he latest industry t r endsbytalk ing tomajor vendors and leading edge software
niche players onshow 4 developmefit
Le a r n f r om independent industry e xpe r t s by
attending the wo r l d class seminar p r og ramme “TheUK's Most Comprehensive Eve! e
w i t h f ree keynotes f r o m leading vis ionar ies Corporate ApplicationWilton,
Try o u t t h e latest database,development and . Ya
sys tems technologies at t h e shows’ innovative,
hands-on Tes t Dr ives

Register T O D AY
: The Essential UK Event for Systems'Professionals

Ca l l t h e IT Expo 97 Ho t l i n e | :
o n M R s a 2 e s i n
or Register online via the IT Expo 97 web site on . - |
http://www.it-expo.com

i fe x p oo /
Integrated Business Information Systems

° d i l :
Sponsored by computing m MillerFreeman



C T R L - B R E A K

INTEL ( S D E L I G H T E D TO
INTRODUCE T H E FLAGSHIP
o F O O F NeW P e o D u c r
U N G 2 T H E “PENTIUM AL.

7 ‐‐‑
T H I S AMAZING N E U ) T . c .
1S CoMPR ISED OF E I G H T

rccenialtAS THE AMOUNT
O F M O N E Y I N T E L .
I S _GO I NG TO L o s e
B E C A U S E o F t H ,
B I G

B U G S HoPPi Inc ‑\ ALL OVER. \T.

The ultimate drink
Remember the archetype of the American ( th i s wouldn ' t happen

here, of course) programmer with piles of half-empty pizza boxes
and Jolt cola cans? Well, forget all about i t . In this age of PC
(pol i t ica l correctness, not the other one) , American software W A T E R

developers can now survive on...Java Water. I t ' s fat-free, sugar- 'SNEW! IT"
free, everything-free bu t caffeine. Bliss! A sad note: Java Water
is not yet available in the UK.Ctrl-Break has enquired about, on

your behalf, bu t is st i l l wa i t ing for a reply f rom River Ci ty

Beverages,the manufacturers of this revolut ionary product.
Limited information can be found at http://www.javawater.com.

Sun was unavailable for comments as to whether Java Water
wi l l get the Pure Java logo.

(Thanks to Jack Schofieldfor discovering Java Water).
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[erat-eReaK ..The all new adventures ofVerity Stob

Call me Ver
Ms Stob has acquired some n e w duties.

Novewas more surprised than Verity Stob herselfwhen she was
electedon a Sleaze In Moderation ticketfor the constituency of Tory‑

On-Slide ‐ she only accepted the nomination because it was that or go
to the bar,and the queue at the bar was ridiculous, evenfor a Friday.
However this surprise was topped on 2ndMay when Mr Blairphoned
and invitedher toheadup his team at the newlycreatedMinistryof Pro‑
gramming. Fo r thoseof you whomissed it , here is herground-breaking
interview on the Today program.

Naugh ty : It ’s twenty two minutes past eight. I beg your pardon, I
mean seven. Eight. Seven.And in the radio car we have Verity Stob,
the newly appointed Minister for Prog ramming . Good morn ing ,
Minister.

Stob: Morn ing , Jim.

Naugh ty : Now I understand your bailiwick is considerably wider
than just straight programming.

Stob: Yes indeed.Forexample, I ’mpleased to beable to announce that
later on today the Government wi l l be publishing a Green Paper to
tackle the Caps Lock problem,andalthoughI can’t give details now, I
can assure you that our plans wil l benefit all keyboard users, old and
young, black and white, richand poor, all over the country.

Naughty: I should just remind listeners that the Caps Lock problem...

Stob:The Caps Lock problem,which hasexisted throughout 18years
of Tory misrule, is that theCapsLock key,which nobody uses in anger
anyway, is placed between the tAB KEY ANDTHE LEFT sHIFT KEY
WHERE YOUKEEPHITTINGIT BY MISTAKEWITHPREDICTABLE
CONSEQUENCES. :

Naughty: Quite. But what can the Government do about it?

Stob (very condescending): J im, you know that as much as I admire
this fine wireless programme of yours, I must inform the House of
Commons about our plans beforeI tell you...

Naughty : In that case, can weturn to...

Stob (bogus indignation): No, no. You asked me a question and you
must let me answer it.

Naughty : (grunts)

Stob (now more condescending s t i l l ‐ positively Heseltinish): | don’t
think it is giving very much away to say that the Government feels
that theCaps Lock keybelongsway over the top r igh t hand side of the
keyboard, next to i ts little green l ight, and that our proposed action
will makesure that this happensandhappensquickly.Wealso intend
holdinga public inquiry into three-button mice...

Naughty: A case of ergonomics, ergonomics, ergonomics?

Stob: (haughty silence)

Naugh ty (pleasedat havingshut
her up): Minister, can we tu rn to
a more serious concern which
is affl ict ing many of the UK’s
top programmers. Go in to
any software house, open
any cupboard, and out w i l l
drop 43copies of Western
Samoan Windows for
Workgroups, 58 copies
of the German LanguageWin 3.1SDK and a Hebrew DDK for DOS
6.2. What are you going to do about DeadMSDNCDGlut?

Stob: I am very glad you asked meabout DMCG.The fact of the mat‑
ter is that Iam organising a taskforce of lorries...

Naugh t y : Paid for wi th lottery money?

Stob: Paid for wi th lottery money. The lorries wi l l travel around all
the UK’s software houses and collect all the old CDs...

Naughty: Is i t possible to destroy them? Can youburn them safely?

Stob: Good gracious no. When burn t , these CDs give o f f the most
noxious gases.

Naughty: Sohow are you going to get r id of them?

Stob:Wearediggingan enormous p i t on the Isleof Wight in the shape
of a parabola. Weare going to line this p i t with the CDs to create a
giant mirror.

Naughty:With what intention?

Stob: Wewill adjust the mir ror to focus the sun’s rays, and use it to
burn a hole through the moon.

Naughty (momentarilyforgetting this is Radio 4): Say what?

Stob: It’smoderate, yet it’s radical.

Naughty (gettinga grip): But Min is ter, what is the point?

Stob: Have you thought of intergalactic tourism. ‘Forget Saturn’s
r ings; come to Ea r t h , the planet w i t h a satellite w i t h a hole.’
Besides...

Naughty: Yes, Minister?

Stob: I ’m sure we can all think of more stupid things lottery money
is spent on.

Naugh ty : Ve r i t y Stob, Minister of Programming, thank you v e r y
much.

McGregor: It’s twenty-five minutes past seven, and time for Gary
Richardsonwith the sport. And Gary is wear ing a very nice red tie
this morn i ng&c &c &c. =
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Based onafull-custom ASIC
utilizing 2500-gate, 1.5-micron E2 ™
technology, HASP packs the most advanced
protection into the smallest key in the world

Arecent test conducted bythe National Software
Testing Labs, the world’s foremost independent
lab,compared the flagshipproducts of leading
software protection vendors.* The result? HASP
was rated the clear overall winner - and number
one in all the m a j o r comparison categories.

NSTL TEST RESULTS,OCTOBER 1995t
‘Aladdin| Rainbow|

| Scoring Category HASP | Sentinel
| Security 93 63
| Ease of Learning FRO 7.1
Ease of Use 83 (24

Versatility/Features A Ml i
Compatibility 6.7 | 65
Speed of API Calls 09 | 12

|FinalScore 8.5 65
full cog the NSTL r e p o r t , contac it local HASP distributor.

United Kingdom Aladdin Knowledge Systems UKLtd.
North America Aladdin Knowledge Systems Inc. ‘&
Int'l Office Aladdin Knowledge Systems Ltd.
Germany FAST S e c u r i t yA GTel: +49 8 98 94 .
Japan Aladdin Japan Co., Ltd. Tel: +81 426-60

Aladdin Benelux 124 641 9777 mAladdin Russia 025
4085 9 8 8 5 m Greece Hong Kong
Portugal F u t u r m a t i c a 1 4 Romania 4

(800) 223 4:

7191, Fax: +81 426-60 7194

PROTECTS
M O R E . =software 97

These days, more and more developers are choosing to protect their software against
piracy. They're protecting more products, on more platforms,with better protection
‐and selling more asaresult.

2 4 - 2 6 JUNE 1997 N E C BIRMINGHAM

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, including all Windows 32/16-bit
environments, OS/2, DOS, Mac, Power Mac, NEC, UNIX and LANs.

To learn more about how you can protect better ‐ and sell more ‐ call now to
order your HASP Developer's Kit.

01753 622266
h t t p : / / w w w . a k s . c o m

Vinbows
CON@RTILEThe fastest growing company in the ae )S

industry,with over 4million keys sold
to 20 thousand developers worldwide,
Aladdin is setting the standard for
software security today

el: + 4 4 1753-6 aldn.co.uk
sales@us.aks.comail: hasy

sales@aks.com
»@fast-ag de

aladdinj @po i i jnet .or jp The PrpemenasSChoice
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Completely new integrated
32-bit visual development

+ ‐ Powerful, fully integratedand
automatedmedia builder

+ Drag-and-drop visual file
layout allows for easy
modificationand updates

+ Full power of InstallScript for
customized installation; color
syntax editing

+ Visual editors for File
properties, Groups,Compo‑
nents and SetupTypes

* Support for integrating .AVI
video,WAVE/MIDI sound,

SHIPPING! 256-color images

+ Support for integratedglobal
software distribution

Introducing InstallShield5 Professional
THE COMPLETELY NEWEDIT ION OF AN INDUSTRY-STANDARD.

InstalShield5 Professional combines an easy-to-use visual development environment with the reliability and horsepower of
proven InstallShieldtechnology. InstallShield5Wizards speed you through someof the tasks of installationdevelopment,while
its visual scripting capabilities ensure you have complete control over the details of your application's setup. Producingmul‑
tiple builds andmultiple installations is simpler than ever before.

e ProjectWizard gets you ¢ MediaBuildWizard
upand runningand “eoPogunFie ma : handles everything
establishes aframe- * core n t h needed to create builds

‘ . Orine D o c a m e r t a t e nand Has Fis 2 =
work for an installation for various media on
project the fly

« Color Script Editor
visually organizes the
elements of installation
scripts bycolor-coding

copy ing T n s t a l l s n i e l d e n g i n e fi l e s t o D i s k 1 . . .
l o u t l d i n g eyecen cebine® fi l e ‘ - s ys l . cab ' . . . syntax
Copying uncenp r e s sed s e t u p t i l e s t o Disk i .

« FunctionWizard guides
function use and auto‑
inserts complete
function statements

QBS Software Ltd. Soft/Export, L tde
Tel: 0181 9568000
Fax: 0181 9568010 UK Free Fone: 0800 973098
WWW: www.qbss.com Fax: +353 | 294 2197
i g e n ce p a c e E-Mail: installshield5 @softexport.com

InstallShieldSoftwareCorporation
Download an oc today! www.installshield-europe.com * www.installshield.com

All names and trademarks are property of their respectice owners. No endorsement is implied. Windows is a registered trademark of Microsoft Corporation. InstallShield is a
registered trademark of InstallShield Corporation.
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