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Comms
Async Pro for Win 2.1 £135
COMM-DRV/LIB 16.0 £140
FaxC++ SDK for Win16/95 £770
Greenleaf CommLib 5.2 £235
OnNet SDK 4.0 £370

Compression
Crusher! Win 16-bit w/Source £235
Greenleaf ArchiveLib 2.1 £210
PKWare DataComp Lib for Win £175
TCOMP/Multi-Platform 2.12 £105

Database
CodeBase 6.1 £295
CXBase Pro £500
DBTools.h++ for ODBC £1250
DISAM96 for DOS/Win £715
List & Labels for Win (Pro) £410
POET Personal SDK 4.0 £649
ProtoGen+Client/Server Win £1470
Raima DBMEngine+EADS4.0 £740
Velocis + EADS (Offer) £250
Visual SQL £990

Graphics - Chart ing
Charting Tools for Win 2.0 £180
EssentialChart for Win £275
GraphiC/Win 7.0 £360
Graphics Server 4.0 £245
Real-TimeGraphics Tools £360

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

Graphics & GUI
3d Graphics Tools 5 (32-bit C) £230
ProtoGen+ Pro for Win32/16 £415
WinGKS £575
WinMaker Pro6.0 £725
zApp £575
Zinc Engine &Win16/32 Key £634

VISUAL BASIC 4
Visual Basic Enterprise4.0
Visual Basic Professional 4.0
Visual Basic Standard 4.0
3d Graphics Tools 5 (32bit VB4)
Apiary Dev Suite for NetWare

£755
£365
£78
£149
£195

AutoCoder £55
BetterState Prow/VB CodeGen £249
ButtonMaker £75
ClassAction (VB4) £110
ClassAssist (inc Oblets) £175
CodeBank (VB3/4) £88
Code Complete £175
Crescent Internet ToolPak 2.0 £135
Designer Widgets 2.0 £99
EnQuiry 2.0 (VB4) £199
ERwin/Desktop for VB4 £399
GeeWiz 2.0 £75
HelpingHand for VB £150
IntoCode (VB4) £55
List & Labels for VB3/4 3.5 £295
PowerPak Enterprise for VB4
PowerPakProfessional for VB4
SplashWizard
Spyworks - Prof 4.0 (inc Sub)
Tear Off Menus for VB4
VBAppFramework £159
VBAssist 4 £130
VBCompress Pro 4.0 £98
VB Language Manager Pro3.0 £132
VB/FailSafe Pro £195
Vision StoryBoard 4.0 (VB4) £175
Visual Bridge (Access ‐ VB4)
Visual Expert Developer
XREF 2.0
L O W P R I C E S

MICROSOFT & BORLAND

£210
£106
£540

PowerBASIC Pro (Win&DOS)
PowerBASICDLL Compiler
XBasic Pro(Win32)

C& C++ FOR WINDOWS
M a t h s& Stats

IMSLCNumerical Libraries £495
IMSLMath Module for C++ £495
Math.h++ 5.1.3 £495
Money. h++ £1075

Sundry Components
C++ BoochComponents £415
HeapAgent 16&32-bit Combo £655
TG-CAD Prof 6.0 £1235
Tools.h++ 7.0 £340
WinWidgets++ £240

Tools
CC-RIDER for Win16 £250
KPWin++ £625
Newi Solo Intro £295
Visual Parse++ £289

Prices donot include VAT or other local
taxes but do include delivery in maintand
UK. Please check prices at time of order
asads are prepared someweeks betore

publication. This page lists some
products- call usfor acomplete

price list. ORDER BYPHONEWITH
YOUR CREDIT CARD

(01364)654100
FAX: (01364) 654200

VISUAL BASIC3 ADD-O.

Comms - Async
Fax Plus for Win £175
FaxManSDK £390

Comms - Network
Distinct TCP/IP Visual Internet £265
dsSocket 1.25 Intro £65

Database
ADE/VBX £350
Smithware VBX for Btrieve £180
VB/ISAM MUfor Win 16-bit £145

Graphics - Chart ing
Chart FX3.0 (16-bit only) £210
Charting Tools for Win - VB £180
Real-TimeGraphics Tools- VB £300
VBGraphix £270

Graphics - Image Files
Image SDK Plus/VBX 2.0 £250
ImageKnife/VBX Std 2.0 £200
ImageMan/VBX 5.0 £230

Multi-Function
BorlandVisual Solutions Pack £59
Designer Widgets 2.0 £99
Muscle (Win) £125
VBlite 1.0 £130
VBTools 4.0 £115
Visual Developer's Suite (16 b i t ) £216
WinWidgets/VBX £160

Sundry Components
CADControl £365
d-Barcode Dev Kit (l im runt ime) £104
VB/Magic Controls £120
Visual CAD Dev Kit £520

Sundry Controls
3DGraphics Tools 4.0 £130
EDI-VBX 1.0 £705
Gantt/VBX £195
MediaKnife/VBX £290
VBX Artist £240
Visual Instrument Panel Cntris £150
VideoSoft VSView/VBX £105

Text EditorControls
TXText-Control Standard £205

DELPHI
Delphi Desktop 2 £245
Delphi Developer 2 £390
Delphi Client/Server Suite 2 £1260
Learn to Programwith Delphi £33
ABC for Delphi 1.0b £99
Apiary Dev Suite for NetWare £195
Asynch Pro 2.0 for Delphi £135
Borland RADPack for Delphi £125
Charting Tools for Win - Delphi £180
Component Create £155

£98
£210
£135
£150
£120
£109
£179
£125
£65
£295

Conversion Assistant Database
DialogPROS
EschalonPower Controls 2.0
HelpingHand for Delphi
HyperTERP/Delphi
ImageLib 16-bit
InfoPower 2.0
InnoViewMultiLanguage
KingCalendar Pro
List & Labels for Delphi 3.5
Mobius Draw Kit £99
Mobius FastSprites £105
OCX Expert £195
Orpheus £135

£86
£360
£125
£125
£99

PumpkinProject Manager 2.0
Real-TimeGraphics Tools
Transform: Component Expert
VisualPROS 1.1
WinG Sprite Kit

Tools
SpyWorks-VB 2.1 £100
TMS Tools 1.1 £99
VBAssist 3.5 £140
VB/DLL 2.05 £165
VERSIONS/VB 1.1 £135

C & C++ FOR DOS

Comms
Essential Comm 5.0 £235
CommTools for DOS £215
SilverComm “C” Asynch 4.06 £210 §

Database f
c-tree Plus 6.6A £565
SoftFocus Btree/ISAM 75

Graphics & GUI q
3D-Ware Prof £99
Fastgraph 4.0 (Ted Gruber) £195
GXGraphics 3.0 £155
MetaWINDOW-DOS5.0 £215
Zinc Engine & DOS Key 4.1 £634

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

Screen
CMWindows Toolchest £45
Greenleaf Datawindows 3.0 £225
TCXL UI for DOS/Win 6.2 £135
General & Systems Libraries
GXSounds £165
MTASK £215
TTSR RamResDev Sys 2.03 £100

Tools
C-DOC Pro6.0 £240
C-Vision for C/C++ 4.0 £145
CodeCheck (Professional) £475
PC-Lint for C/C++ 7.0 £135

BorlandC++ 5.0
BorlandC++ Dev Suite 5.0
BC++ Dev Suite +Des Tools = CALL
MS Visual C++ 4.2 Enterprise £795
MSVisual C++ 4.x Sub £399
MSVisual C++ 4.0 Standard £59
Optima++ Developer Intro £139
Salford C/C++ Win Dev £395 |
Symantec C++ 7.2 £375
Turbo C++ for Win 4.5 £68 |
VisualAge for C++ 3.5 wiDocs £326 |
Watcom C/C++ 10.6 Intro £145
High C/C++ for Ext-DOSWin £620 |
Salford C/C++ DOSDev £195
TurboC++ 30 £66 |i

PROGRAMMING
t o o t s

Assemblers
CiC++

Cross Dev
Database

Delphi
Fortran

Gul
Lisp

Multi-tasking
Pascal Prolog
Smalltalk Sa i
Version Control Visual Programming
Windows Xbase

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

We stock m a n y i t ems for which there
is no space in these advertisements.

If you are usingVisual C++and
MicrosoftSQL Server, this is the
packageyou have beenwaiting for:
= EnhancedDeveloperStudio lets you
work with SQL server code aseasily
asC++ client code. Editstored
procedures, issueSQL commands,
examine databases, tables & views

® IntegratedSQLDebugger letsyou
step fromC++ to anSQL stored
procedure. Set breakpoints (ideal for
triggers) and examine local& global
database variables

® VisualSourceSafe lets teams of
developers safely share and archive
source code

= SQLServer, Editionlets
you create and test your client/server
apps immediately

Client/server development hasnever
beensocivilised - call usnow for more
details. £795 +VAT

ROBOHELP4.0

BiueSky’s latest version of their
RoboHELPhelp authoring tool adds a
host of advanced features:
= HTML-BasedHelpFilescan nowbe

created, includingMicrosoft HtmiHelp
& NetscapeNetHelp

= HelpComposer quickly adds
context-sensitive help topics toall
your dialogue boxes

= DynamicWYSIWYG lets you view
graphics, multimedia& buttons
exactly as you would in a compiled
help system

® Single SourceTechnology
generates HTML, RTF (WinHelp)and
printed documents from a single
source

® ActiveTest lets you immediately view
any topic without compiling

Plusmanymorenew features- if you are
involvedwith hypertext documentation,
call usnow for more details. £330 +VAT

PLANETFX
BuildNextGenerationWebPages for

IntemetExplorer3.0
ImageFX's newPlanetFX lets you create
highly interactiveWeb pageswith studio
quality effects like those seen on
television. It includes 5 reusableActivex
controls:
= ImageControl displays all standard

image files with rotate, crop, res ize,
flip, m i r r o r , dither
LabelControl provides 5
backgroundstyles, text can be
rotated, animated, filled with an image
or gradient text
ShapeControl creates exotic buttons
of any shape with text & images, 3D
borders &fonts, etc
RotatingTextControl supports True‑
Type fonts for continuous rotations,
angles &more
Timer Control orchestrates multiple
controls to ensure smooth
presentation effects - with you in
complete contro!

This is the first of anew generation of
ActiveX-basedWeb tools - call us if you
want to createWeb pages that sizzle &
sparkle! £216 + VAT

FortranPlus System
Lahey Fortran 90 1.1
MSFortran PowerStation Std 4
MSFortran PowerStationPro 4
Salford FTN77Dev Bundle
Watcom Fortran 77 10.6
FS-Fortran 77
Lahey PersonalFortran
Prospero Fortran

£690
£485
£665
£795
£325
£35
£86
£155
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Modeling Language
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oftware development is frequentlySees as Software Engineering, as
part of the grand field of Computer

Science. If you ask me, this is quite
pompous! On hearingthis you would expect
all systems to be flawless state-of-the-art
software. Why is this clearly not the case?
Why is there such a gap between the theory
andcurrent practice?Let’s take asan exam‑
ple the realmof operating systems.

During her speech at Apple Expo, Ellen
Hancock explained ‐ in a very open and
frank manner ‐ the current situation
regardingMacOS: ‘the two highest-demand
features [are] pre-emptivemultitaskingand
memory protection.Andwecan’t build those
intoSystem7.Thosewewill bebuildinginto
Mac OS8. And we'll be delivering them at
the API level’. The fact that Hancock has
been Chief Technology Officer at Apple for
only four months and the references to the
version numbers of the OS give away the
date of this speech: only lastmonth.

Fromthat quote, someonenotknowledge‑
able in OS theory would imagine that both
pre-emptive multitasking and memory pro‑
tection are amongthe latestcutting-edge fea‑
tures to be found only in Apple’s research
labs. Not quite. Notonly have these two top‑
ics been covered at great length in many
books for at least fifteen years, but any Com‑
puter Science student specialising in operat‑
ing systems will have written either a task
manager or a memorymanager (or both) asa
three month project. The usual assignment
consists, for atask manager,ofa full-featured
multi-threading,multitaskingkernelwith at
least one CPU allocation strategy if not sev‑
eral. As for the other, it would be the imple‑
mentation of a complete segmented and
paged memory manager. And of course in
these three months a group of two or three
studentswould havewritten full documenta‑
tion for the projectexplainingthe rationaleof
the different strategies chosen.
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If Apple was used asan example it is not
the only culprit:just look atWindows 3.1and
95 for probably the most widespread use of
antiquated technology. Where are all the
Computer Science students going? Do they
prefer to stay in the research labs?And who
are all thedevelopersemployedby these large
companies? Shouldn't they knowbetter?

These days all operating systems should
have a decent multi-threaded kernel and
virtual memory with pagination. The war
between OSs should happen at another
level and by that I don’t mean which one
crashes fewer times per day. In the words of
Free Software Fondation’s Richard Stall‑
man,whose ownHurdkernelrecently came
online, ‘By definition, aproperly functioning
kernel doesn’t allow user programs to make
it crash unless they say ‘please’.

DavidMery

By any other name?
‘henthe technology historiansof a
future decade look back upon the
last twelve months in software

development, I wonder what they will call
1996. ‘Theyear ofJava”? Doubtful. ‘Theyear
of the Intranet’? Probably not. My money is
on ‘the year of renamed technologies’. In
what other year have somany products and
technologies turned another face, Janus‑
like, to the industry, and tried to pass them‑
selves off as something new? Certain
companies are more guilty than others in
this plot to peddle mutton dressed as lamb,
or in some cases simply newer,more appeal‑
ing mutton. To an extent, however, most of
the big names in our industry have played
the renaminggame this year.

1996 kicked off with a n e w name for
OLE. Henceforth OLE (which had already
gone througha period of being misnamed
COMby some confusedmembersof the pub‑
l ic) would be known asActiveX. OLE Con‑
trols were now Active Controls. Or ActiveX
Controls. (To this day, no-one is 100% sure

EXE: The Software Developers’ Magazine
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which is right). I for one was bemused by
this tu rn of events, as I had previously
believedActiveX to be the group name for a
series of technologies such asActiveMovie,
rather like DirectX, which was ‐ and, sub‑
ject to plausible denial by Microsoft HQ in
Redmond, still is ‐ the blanket banner for a
series of hardware interfacing technologies
like DirectDraw and Direct3D. Microsoft
was not satisfiedwith such a small change,
to besure. Jakarta becameVisual J++, and
Network OLE became DCOM when by
rights it should have become Network
Active(X) Distributed... something.

Those of us who follow beta programmes
and vapourware religiously have known for
some time aboutBorland’s forthcomingJava
tool, Latté.But the company which was cool
enough to leave Delphi with its original
codename has declared that from now on
Latté wil l rejoice in the name of Open
JBuilder. IBMdecided that DAXwasa silly
name for i ts joint OS/2 andWin32 API and
renamed it Open32, while failing against
much expectation to rename version 4 of
OS/2 ‘Merlin’. Netscape obtained a license
from Sun to dub its LiveScript browser lan‑
guage JavaScript. EvenApple has got in on
the act of late, and OpenDoc has recently
become LiveObjects.

While some namechanges in the software
industry are no doubt brought on by the
embarrassing naffness of the first choice
(a f te r all, who wouldn't feel silly gett ing
excited about a cross-platform C++-like lan‑
guage called Oak?), I suspect that most are
conceivedbymarketingexecutivesandimage
consultants who believe that a new, catchy
title for anestablishedor retro-fittedproduct
wil l make it seem exciting and generate
renewed interest ‐ and therefore revenue.
And asI sit here and look back on 1996,this
‘year of renamed technologies’, and survey
the state of the software market, I am
increasinglyworried that theymay beright.

NeilHewitt



COMMEN T

Jules has been looking
into computer displays,

and he’s starting to
experience phosphor burn.

guess it didn’t take long;virtual reality
has virtually died off. It was always
expensive, it was always difficult, and
it was alwaysa solution in search of a
problem. It may be that the thing

which really nailed the coffin closed was the
horde of companies jumping onto the band‑
wagon createdby the name, and trying to sell
basic, old-tech fly-by animation systems as
full-fledged VR, when in reality they were
nothingofthe kind.

But the realreasonwhy virtual reality sys‑
tems never stood a chance was the core tech‑
nology. How are you supposed to present a
user with full 3D information? Believe it or
not,engineershavebeenstrugglingwith this
problem for almost as long as program‑
mers have been struggling with comput‑
ers. Many ingenious and esoteric devices
havebeenproduced,butsofar they haveall
had one thing in common: none of them
worked properly.

The Victorians knew that if you viewed
twopicturestakenat slightlydifferent angles,
one to each eye, you'd see a single 3D image.
They madestereoscopes into which you could
put cards or transparencies, but it was pretty
obvious that only one person at a time could
peer into the gadget. Then they discovered
that you could print the two pictures on the
samepieceofboard,one in redandtheother in
green, and view the 3D image bywearing red
andgreenfiltersover youreyes likespectacles.
This technique has been used in 3D movies
since the 30s, is occasionally seen in 3D comic
books,and hasbeenused in at least one com‑
puter game.Trouble is, the3Dglasses are fid‑
dly,easy to lose,andmakenormalscenes look
quite horrible.

In the 50s and 60s, they discovered that
you could do the same thing in full colour.

Instead of projecting the image in red and
green, you projected two full-colour images
throughhorizontalandverticalpolarisers,and
separated them via polarising glasses. You
can’t actually get a CRT to emit polarised
light,but that didn’t stop theengineers trying.
One method involved two screens, set one
above the other, each with its own polariser.
The display was viewed ina half-silvered
mirror, which merged the two images
into one. It wasn’t ideal, not least
because there was only a very
narrow range within which
you could put your head
to see the image, but
it nearly worked.

EXE: The Software Developers’ Magazine



Abetter approachto the sameproblemwas
to use alternating shutters over the user’s
eyes. The screen displayed one image while
oneshutter was open,then theotherwhile the
second shutter was open. You got full colour,
and it hadjust aswide a range as the redand
greenfilters.Therewere technicalproblemsto
dowith the persistence of the phosphor in the
screenandthe time it took to switch the liquid
crystal shutters, but at least it showed the
principle couldwork.

Themainproblemwith two-channel stere‑
oscopy, though, is that there’s a lot of redun‑
dant information. Because the eyes of the
British Standard human being are at nearly
the same height, the scenes seen by our two
eyes are differentiatedonly in horizontalposi‑
tion. If the scenes presented by a stereoscopic
display are differentiated vertically as well,
the 3Dillusionbreaksupalmost immediately.
That vertical differentiation can beproduced
bytheviewer tiltinghishead,orlookingat the
picture from the side. Most users find that
beingrequiredto hold their headin a verti‑

cal position all the time is tiring, and
such systems are no good for long‑

term use. To address this prob‑
lem, a number of systems

were tried which create a
genuine image floating

in space.
Lent icu lar
screens seem
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promising.They were used in the 70s tomake
decimal converters, and they’re appearing
again as ‘virtual video’ toys. They work by
composing a single image from many strips,
where each strip is itselfmade of several sub‑
strips, one for each image. When you place
cylindrical lenses over the image, the lenses
focus ona single substrip at a time. If the
lenses arearrangedvertically, they showadif‑
ferent image to each eye, but since the strips
and lenses are so small, you can move your
heada little without affecting the image.The
problem is that the resolutionis very limited.

Here’sagoodone: buildascreen,anddraw
animageonit with alaser.Naturally,because
of the persistence of humanvision, the image
will appear to bestable. Now, take this whole
assembly and spin it around at high speed.
Youcanplaceadot anywhere in spacebywait‑
inguntil the screen turns sothat it intersects
the dot that you want, and then pointing the
laser at the appropriate point. Sure, there are
problems, but with clever programming and
sufficiently enormous motors and bearings,
this can bemade towork.

It’s actually easier to do the same thing
with mirrors. Insteadof trying to throw laser
lightaround,youuseanormalmonitor screen.
You spin a plane mirror around, and as the
mirror moves, the reflection of the screen
appears tomove. It’slighter,
sure, but it’s still noisy
andunreliable.

C OMMEN T
Rather more elegant was a system based

on amirror which didn’t move, but changed
shape instead. Imagine you're looking at a
screen in a mirror. If you bend the mirror so
that it’s concave, the imagewill appear to get
smaller and further away. If you bend it the
other way, the image gets larger and closer.
The ideawas tomakeamirrorout ofapieceof
mylar film (the stuffthey make survival blan‑
ketsout of), and then stretch it across a loud‑
speaker. As the loudspeaker cone moves, the
air pressure behind the film will cause it to
bend. Unfortunately, loudspeakers have been
designed to be good at making lots of noise,
and sure enough, this one did. Not only that,
the film resonated,producingugly distortions.

At MIT they exploreda totally different
principle, more akin to holograms. They
modelledan object set between two parallel
screens. Forevery light ray fromevery point
on the model, they found the point at which
the ray crossed the two screens. Then, they
set up a contraption comprising a TV moni‑
tor anda l iquid crystal screen, each set
where the screens in the model were. As the
dot on the monitor moved, they opened and
closed the liquid crystal pixels correspond‑
ing to the paths of light they'd computed.
The resultswere encouraging: you could see
themodel suspendedin space,andyou could
move around it to look at it from different
sides. True 3D, with only one drawback: it

took severalweeks to compute the data
for a single model. Oh well.

There has actually been far
more successmaking3Dprinters
than 3D displays. Techniques
exist to generate holograms
from computer models, and
many of them are used rou‑
tinely today. Evenmore strik‑
i n g is a technique called
stereolithography, wherein
lasers paint a shape in a bath
of goo, and the goo goes solid.
When the process is finished,
you can lif t a complete solid

model out of the bath.
In addition, robots
which can cut a shape
ou t of a solid block of
material are now almost
par for the course.

The fact is,if youwant
to see something in 3D
it’s probably easier to
make it. a

After addinganother
dimension to computer screens,

Jules is now working on time travel . He
can becontactedon 01707662698, or on cix

asJules@cix.compulink.co.uk



No, the world hasn't changed.

Parking tickets haven't disappeared.

Airline food hasn’t improved.

Weekends are still too short.

But the combination of our software diagnostic products,

software development enterprise products, and application testing products

has created an Automatic Software Quality solution

that will help your team work together more effectively.

Which means you'll be able to build better software.

We've merged.

On second thoughts, maybe the world has changedjusta little.

la
PUREATRIA

Te l e
THE FOUNDATION FOR BETTER SOFTWARE

To find out more, visi t our web si te - www.pureatria.com
© Pure Atria Corp. Our products include Purify, Quantify, PureCoverage, ClearCase, ClearCase MultiSite, ClearGuide, PureDDTS, PureTestExpert and PurePerformix.

We can also be reached by calling: 01734 880226 or by sending an Email to info‐uk@pureatria.com



Expandyour Office horizonswith VBA 5.0

The Developer Edition brings together mater‑
ial which was previously only available in sep‑
arate products, including the full Professional
edition of Office 97 itself and the latest Office
Resource Ki t , plus complete paper documenta‑
t ion on all the Office OLE interfaces and APIs.
This is unusual for Microsof t , whose develop‑
men t tool documentation is usually only pro‑
vided on CD-ROM.

Office 97will ship with Visual Basic for MKS SourceIntegrity 7.2,
Applications ( V BA ) 5.0, preceding the release recently released onWindows
oft he full Visual Basic 5.0 product later in the year. VBA 5.0 includesa host ofnovel features. The editor and Unix platforms; has now
can automatically p romp t you with the methods of any object you invoke, and can remind you of a func- been ported toOS/2. The
tion’s parameters with a bubble help popup. The standard tool palette supports the addition of new product isnow available on
resource types (w h i c h can include any standard ActiveX or OLE con t ro l ) on i ts ‘custom’ page. VBA 5.0’s virtually every PCplatform
online help is integrated with the new Office 97 ‘Assistant’ scheme ‐ assistants are animated characters including 10varieties ofUnix
which can answer quest ions expressed in reasonably plain language. The s: Price £375. Tel: 0171 624 0100
context and sowill o f f e r only VBA-related help when the user is buildingmacros and forms.

Unlike previous versions of VBA, Microsoft will be licensing5.0 to other companies: one early adopter The Java Developers
is Visio. The packaging of VBA into a licensable technology brings it closer in concept to VB Script, but Academy scheduled for the
whereas VB Script has limited functionality ‐ it only supports the variant data type and can interact with end ofthe last month has been
the user only v i a HTML forms and message boxes, and has only a subset oft h e full VB feature set -VBA Postponed due to unforeseen
supports the full range of data types and functions of traditional VB, and has all the OLE and ActiveX sifficties.The event should
integration features, but can run only in the context of another application. p e M t l e Bice maeerslune

Microsoft has committed i t s e l ftomakingall i t s applications expose COM interfaces, soVB developers 4g i eae oer ‑
will have access to more off-the-shelf functionality in the near future. No pricingor ava i lab i l i t y informa- Eperac t ive R e pm i i i o n s 09
ce - 7 - ‐ , i 0181 541 5040
t i o n for Office 97 Developer Edition is currently available.
» Microsoft: 01734 27000 9URL: http:/ /www.microsoft.com

em works on the basis of

Sun has announced a suite of
development and deployment
technologies for TMN networks,

Expo drawsrecordcrowds SS including an enhanced ve r s i o n
n a g a r ; 5 : " : if its CMIP environment for

thanlastyear’s affair,theshowtook over the entire m a i nhall at Olympia as well as theupstairs TMN agent development, and
balcony area. The hall was dominated byApple’s huge stand, where the company was showing the the Solstice TMNscript
; in itsPowerMac,Server,andNewtonproduct lines.The E-mate 300, anew sub-notebook basedon language. TMNscript provides a

_ Newton technology, drew big crowds, as did the MessagePad 2000. Power Computing showed i ts Java b i n d i n gfor creating
__expandedrangeofMacintoshclones, includinganoff-the-pegsystem runningJean-Louis Gassée’s BeOS. management applets. Pricing
Adobe andMacromedia were showing new versions of their flagship products, while Microsoft was pre- from $1995 (CMIP runt ime) to
viewing InternetExplorer 3.0 for the Mac. $14,995 (TMNscript toolkit)

Macdevelopers were catered for by the Development Pavilion, a collection of small stands from many URL: http:/Awww.sun.com
Specialist tools developers and vendors. Long-time Mac stalwart Metrowerks was showing several new
‘versions of its CodeWarrior and ObjectPascal packages, including CodeWarrior Gold 10 for Macintosh, Oracle’s visual Basic tool
CodeWarrior forWindows, andproducts targetingJava, and BeOS.The company hasmovedfurther into Power Objects 2.0 includes
theconsoleandpalmtopmarketswith the release of CodeWarrior for Pilot, adevelopment system for the technology licensed from
USRoboticsPalmPilotPDA,andCodeWarrior for Playstation, the first graphical development system for Intersolv and Crystal Reports
Sony’s increasingly popular games machine. Both these packages, together with CodeWarrior for Java, 5.0. Pricing isat£250 per seat
canbe hostedoneither PowerMac orWindows platforms, while the company was keento stress that at for the Developer edition, and

35, itscross-platformWindows-hostedWindows/Mac development system is considerably cheaper than £1250 per seat for the
Mostof theMetrowerks productsmentionedshould be available as you readthis. client/server edition.
stributorsFul lMoonSoftware on 0168 666084 http://www.oracle.com/product

/www.metroi s/tools/power_objects/

The beta of Internet Explorer
3.0 for Mac is available for free

Enhancing the client download from
: ae /hw fi( ; oing against the current trend of adding graphical middleware, Pericom Software has j u s t finished es as eningbe

teemCreator, a GUI front-end development tool for Unix and legacy hosts running on bothWindows pot t t a t l e
memory to run, it includes fulland X11/Motif. It supports terminal emulation for virtually all terminal protocols and integrates a spe- support for tha HTML 3.2

cialised compiled language for handlingcharacter screens. A complete runtimewith all the terminal and

3 »The SDK starts at £6,000»Pericom Software is on01908 265£
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The latest product in IBM's
VisualAge line has arrived in
the shape of VisualAge for
Basic, which can build client
applications on OS/2.
Windows 95 and NT, and
server applications NT, OS/2
and AIX. Support for both |
OLE 2.0 and SOM is included |
URL - |
http://www.software.ibm.com:
ad/vabasic

The latest Unix v e r s i o n s o f

Pure Atria’s Purify and
PureCoverage error
detection and code coverage
products offer improved static
checking facilities and just-in
time debugging for integration

Version 5.0 of the Visual
FoxPro DBMS supports
interoperability with ActiveX
components, improved
performance, and an
enhanced development
environment with source code
control. Pricing is
approximately $499 for new
users and $249 for upgrades.
http://www.microsoft.com:
vioxpro

Philips Semiconductors has
shipped a development
environment for i ts Trimedia
media processor. The
environment includes VUW
compilers and tools for C/C++ |
development, a software
simulator, and a set of
libraries supporting MPEG-1
and 2, modem functionality
and audio synthesis. Prices
start at $15,000. URL:
http://www.semiconduc!
philips.com
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Borland’s future...?
essages about Anders Hejlsberg’s move
from Borland to Microsoft have been flying

around the Net all this month. Hewas one ofBo r ‑
land’s original employees and the chief architect
of both Turbo Pascal and Delphi. Describing the
move , hesaid: ‘This has no t been an easy decision
to make, but I have now been with Borland for 13
years, and I feel that it is time for me to t r y some
new challenges.’ This comes after the departure
of Paul Gross, VP of R&D, earlier this year.

But that’s no t the limit of the
Borland. Its financial results haven’t been that
good, Netscape recently abandoned bundling its
just-in-time Java compiler in favouroft h e rival product from Symantec, and ofcourse it is still searching

bad news for

for apermanent replacement for ex-CEO Gary Wetzel, who left in July.
In the middle of this, Borland is t r y i n g to reassure developers and analysts alike, showing off work

done on some of the products which should appear around the beginning of n e x t year. Hejlsberg com‑
ments: ‘Delphi was built by a t e am , and I have full confidence in the team’s ability to develop and deliver
new v e r s i o n s o f Delphi. I n fact, the Delphi team a t this point i s almost tw i c e the s i z e i t was when w e

shipped 1.0 in early ‘95. Zack Urlocker adds: ‘the architectural work that Anders covers is complete for
Delphi 97and we're in beta.Anders’ departure won't affect the ship date or features g o i n g forward. Chuck

.] taking over the full architectural duties.’Jazdzewski [ . . . ] will be

Ebonyand Ivory
nBorland’sproduct strategy Urlocker says ‘Delphifits intoawhole familyofalaronerabledevelop‑
ment tools that includesclient/server and Internetdevelopment’.
The other familymemberhintedat is Ebony(previouslyknownasPronto),aDelphi2.01-based 32-bit

C++ environment which supports VCLs. In fact, the integration is soclose that EbonycancompileDelphi
code in addition to C++, through the included DCC32 command line compiler. When a Pascal unit is
included in a project, acorresponding .hppheader file is automatically created. Ebonycan importOCXs,
but cannot be used to create them.

Other features include an incremental linker and cached compilation, sounmodifiedcomponentscan
be pulled from the cache to speed up overall build t ime. The environment will feature the sameAPIs as
Delphi. It is not yet knownif it will bundle MFC. David Intersimonesums it up assuch:Ebony is Delphi
2.0 for C++’. BorlandC++ will still besold and updated for hard-core C++ development.

Delphi 97, codenamed Ivory,will add support for the EnterpriseComponent Foundry(VCLs in DLLs)
andmultiple interfaces, plusCOMand distributedapplication support.There will bea new projectoption
in the form of packages which will allow you to specify which classes are requiredor contained.
A pre-release of Open JBuilder, formerly known as Latté, will be available by the end of the month

(check out Borland’sWeb site). The product will not only generate Java bytecode but also nativecode for
Intel PCs, with in-built optimisation across method boundaries. It will sport Java Beanswrappers for
Microsoft’sActiveX andNetscape’s IFC.Formore low-level developers, theTASMassembleris stilliclesVe
sent.A new version supportingIntel’sMMXextensions shouldbeout soon. a

No firm release date has beengiven but expect Ebony to ship aroundFebruary,Ivory in theFebrur_
ary/March time-frame and Open JBuilder sometimesin thefirst quarter of 1997.
>orlenn sn 7s 20022 > eS

IIOPeverywhere with Visigenic
ORBA Object Request Broker (ORB) vendor Visigenic has announced a range of new products aimed
at connec t ing object models across networks. The company, founded and headed by Informix pres i ‑

dent Roger Sippl, is introducing new v e r s i o n sofi t s VisiChannel and VisiBroker packages which provide
interoperability between JDBC and ODBC , COM and CORBA, and IIOPon Sun’s JavaStation.

The feat of connec t ing the previously incompatible Microsoft COM standard with CORBA has been
achieved through the OMG’s ActiveX Bridge technology which can disguise CORBA objects accessed
across networks through IIOPasCOMobjects on the local system. A developer takes an existingCORBA
object’s Interface Definition Language files and through the VisiBroker for ActiveX ‘Wizard’ generates
placeholder COMobjects which handle communication to and from the remote CORBA objects.
JDBC/ODBC integration comes with the VisiChannel for JDBC product. The client software is writ‑

ten entirely in Java and conforms to the JDBC 1.0 standard, while suppor t ing IIOP interfaces. VisiBro‑
ker for Java, Visigenic’s Java-based ORB, is to bebundledwith the forthcoming Netscape Navigator 4.0.
» Visigenic is on 00 1415 2861900 % Fax:00 1415 28
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Microsoft Visual J++

Pwh0,0,iles JAVA code

econd.
J u s t i n c a s e y o u h a v e a d e a d l i n e .

Th

C While Java™ is a hot new language for creating great@
JAv

development software, you can take ful l advantage of the
Java language within the proven development environment of

Internet applications, harnessing i t s potent ial can
be f rus t ra t ing . B u t now with Microsoft® Visual J++"

Microsoft's Visual Tools.
Visual J++ features the fastest Java compiler, translating over
10,000 lines of code per second. The visual debugger includes
many industrial-strength capabilities, such as simultaneously
manipulating multiple applets from within your browser. Wizards
providestep-by-stepassistance to rapidly create sophisticated
applets and ActiveX™ controls. And, everything you bui ld
wil l run on multiple platforms and operating systems including
Apple® and UNIX?
Visual J++ improves Java development by making it easier.

Where do you want to go today?”

t i m e S e t  =
r e t u r n tlm t i m e S e t=true

t r u e ;

With i t , you can play a video or audio file with just one line of
code instead of hours of cod ing and debugging. You can
also integrate thousands of ex is t ing ActiveX controls to take
advantage of desktop technologies over the Net.
For data access, Visual J++ provides SQL processing using Data
Access Objects (DAO) and Remote Data Objects (RDO) and if you're
familiar with the Visual C++° development system, the Visual J++

IDE should make you feel right at home. For more information
about Visual J++, visit us at http://www.microsoft.com/visualj/
or cal l Microsoft Connection on 0345 00 2000 or phone one
of the resellers listed below.
To jo in t h e Microsoft Sitebuilder programme for f ree, v i s i t
h t t p ://www.microsoft.com/sitebuilder/.

Microsoft
www.microsoft.com/

Component Source 01734 581111. Grey Matter Software 01364 654100. Programmers Paradise 0161728 4177.
PtS 01928 579900. QBS Software Limited 0 1 8 1956 8000. System Science 0 1 7 1833 1022

© 1996 Microsoft Corporation. All rights reserved. Microsoft and Visual C++ are registered trademarks and Visual J++, ActiveX and Where do you want to go today? are
trademarks of Microsoft Corporation. All other trademarks are the property of their respective owners.
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Novell has expanded its
DeveloperNet program with a
free electronic s e r v i c e and
additions to its base and
advanced subscription options
including multimedia self-study
courses and the Novell
Research Anthology CD. URL:
http://www.developer.novell.com

ICL and partners are developing
a proposal for CORBA support
in the Eiffel language for
submission to the OMG. The
company is incorporating Eiffel
support into its Dais ORB.
expected next year. URL
http://www.icl.com/dais

Drag-and-drop creat ion of Java‑
based client/server code for
Informix databases is provided
by the Informix JWorks tool.

environment includes pre-built
Java components supporting
both SQL3 and Informix’s
DataBlade technology. URL
http://www. informix.com

Unisys and Rational have
announced plans to integrate
Rational Rose with the Unisys
Universal Repository for
distributed object and
client/server application
development. A free repository
evaluation kit is available on the
Web at http://www.unisys.com
Products/urep

Version 3.0 of Microsoft's
ODBC SDK offers better error
diagnostics, more flexible ways
to bind multiple data sets and
support for bulk operations. It
will be distributed to Developer
Network subscribers later this
year, and is available for
download at
http://www.microsoft.com/odbc
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Microsoft pushes the ‘Active platform’ to the web
A last month’s Site Builder conference in

San Jose, Microsoft revealed i t s strategy
for ‘pu t t i ng the browser a t the centre o f the sys‑
tem’, i n t e g r a t i n gHTML with scr ip t i ng , ActiveX
components and o p e r a t i n g system s e r v i c e s . The
o p e n i n g keyno te by vice-president Paul Maritz
outlined new technology for both clients and
s e r v e r s , demonstrati the desktop-integrated
Internet Explorer 4.0 and an early v e r s i o n of
the Trident dynamic HTML technology replace‑
m e n t f o r MSHTML.DLL.

Much was made of the componentised archi‑
t e c t u r e o f I E 4 , which will enable u p c o m i n g pro‑
g r a m s share commonHTML display behaviour.

Continuing i t s push to see NT as the standard server o p e r a t i n g system,the company announced m a j o r

ex tens ions to the BackOffice product fam i l y, along with the in-beta Active Server and in-alpha Internet
Studio technologies for t y i n g them together. The p r i n c i p a l medium of i n t e g r a t i o n is the language-inde‑
pendent Active Scripting e n v i r o n m e n t for a u t o m a t i n g ActiveX controls. VB Script-powered demonstra‑
t i ons were g i v e n of the u p c o m i n g Internet Agent technology ( a n i m a t e d helpers similar to the Assistants
o fOffice 9 7 ) , complete with very wobbly speech r e c o g n i t i o n ( ‘ i t ’s the background n o i s e ’ , a v o i c e r e p e a t s . . . )

It has been left to third par t i es to implement support for languages other than VB Script and JScript
The future of workstation m a n a g e m e n t was previewed in the shape of the Zero Administration Ini‑

t i a t i v e for a u t o m a t i n g s y s t e m updates and application installation. This is particularly i m p o r t a n t for
Microsoft if it is to see i t s Intel collaboration super-NC NetPC low cost workstation i n i t i a t i v e succeed. The
functionality will trickle in to the next v e r s i o n s of Windows o v e r the n e x t couple of years. Automatic com ‑

ponent updates and installation-without-reboot a r e due in the n e x t Windows 9x ‘Memphis’ release, and
NT5 is due to see server-maintained s t a t e information w i t h a u t o m a t i c u p g r a d i n gof application and s y s ‑

t e m software.
D Attp.

InternetStudio to produceWeb applications
2 taois targeting internet developers with its Internet Studio RADenvironment for Webdevel‑

opment. The IDE is based on the latest generation of the Developer Studio environment, with
Explorer-style site navigation and site management tools integrated with FrontPage97.

The tool includes support for creating Active Server Pages (ASPs), as seen on the MSN Web pages.
ASPs are a new feature of Internet Information Server ( I I S ) version 3, which enable authors to embed
server-side scripts in HTML source documents, which are processed by the server to generatingHTML.

The envi ronment provides visual tools for producingserver-side scripting, as well as a 2.5DHTMLlay‑
ou t editor that enables you t o lay out i n t e r a c t i v e Web pages like Visual Basic forms. Database connect iy ‑
i ty through ODBC is supported by a se t of Database Wizards, and visual query and database design tools.

A new type ofActiveX controls is introduced in Internet Studio. Design-time controls differ from nor‑
mal ActiveX controls in that they do n o t interact directly with the client machine, but instead generate
HTML and textual content. A number of design-time controls are bundled, includinga data rangecontrol
and a data command control for interacting with databases. Integrated source management for team
products is provided with the integration of Visual Source Safe.

A publicbetaversion of the environment will beavailable for downloadfromMicrosoft'sWeb sitelater
this year, and the shippingversion is expectednextyear.
» http://www.microsoft.com/istudio http:/ /www.microsoft.com/vbasic

www.microsoft.com/sitebuilder }¥ Microsoft: 01734 270001

Transactions in the BackOffice
lhe BackOffice range of server products has received a boost with the conference launch of the ‘Nor‑
mandy’ technologies, including the Merchant Server Internet commerce package. BackOffice now

includes Proxy Server, the Personalisation System for I I S and the Conference S e r v e r, complementing Net‑
Meeting to support shared whiteboard, chat and IP phone applications.

Microsoft has also brought t r a n s a c t i o n p r o c e s s i n g t o N T i n the shape o fViper. The technology, which
a i m s to m a r r y transaction processing (TP) with component development to b r i n g t r a n s a c t i o n capability to
the whole system. Viper draws o n 3 0 y e a r s o f T P e x p e r i e n c e from other c o m p a n i e s , gained, according t o

developer relations evange l i s t Ben Wi l le t t , by ‘[driving] over there with the dumptruck full o f money’. The
e n t v e r s i o n is aimed at applications on the scale of 100-200 u s e r s , with additional multiplexing ‘ofcul

everything’ i m p r o v i n g scalability in the Viper 97 ‘enterprise’ release due next y e a r . Message q u e u i n g

functionality will beadded in the shape ofF a l c o n , currently in beta
d= http:/ /www.microsoft.com /merchant
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Clpgrade!
Version 4.2 NuMEGA
Adds Robust 3#| BoUNDSCHECKER:
NEW Features
That Will Make You Drool. B Upgrade Now!

Professional Edition - £125*
OLE/Internet Debugging! BS Standard Edition~£79

* Does not include del ivery or VAT

Smart Deb in ! 40 % F t Me Buy Subscription Service with
ugsl §: aster. h your upgrade to get £30*

j off your order!
S * Expires December 30, 1996

Smart Debugging
BoundsChecker™ 4.2 makes your Visual C/C++" debugger smart!
You can integrate BoundsChecker’s award-winning Advanced Error
Detection” technologies with your debugger so it will find bugs for
you. BoundsChecker works like this: as you step through code, it
watches every single line you execute. When there’s a problem, it lets
you know when and where the bug occurs! What's m o r e , you have all
the features of your debugger on standby to examine the problem in
detail. N o w that’s Smart Debugging!

OLE/Internet Debugging
Have you noticed how important OLE/ActiveX” Technologies and the
Internet are becoming to Windows application development? N o w , n o t only do you
need the best memory error detection tool, you need a product that has been specifically designed to find the nast iest bugs in
OLE, ActiveX and Internet applications. Use our comprehensive knowledge of Windows internals, OLE and Internet
technologies while you debug your nex
Windows! Plus, you still have BoundsC
working for you.

application! Don’t go it alone, use the industry’s leading error detection tool for
ecker’s e x t e n s i v e API , pointer, C + + , leak and compile error detection technologies

Supports The Latest Windows Technologies
NuMega”™ works closely with the industry’s leading technology providers to ensure BoundsChecker has the earliest possible
support for the latest Windows technologies and environments. BoundsChecker supports the ongoing flood of new APIs and
OLE interfaces, including the latest Win32 extens ions , Act iveX, Di rectX” , O D B C , Winsock, and more . BoundsChecker further
allows you to add custom support for your ow n
proprietary technologies. Fe

N uMe g a
To Order Call 0171 833 1022

or Downloada Free Evaluationietsat www.Scamcom
for more informat NuMega BoundsChecker4.2 and Upgrade Subscription visit us n

9 Townsend West
Nashua, NH 03063
Tel. 603.889.2386

20, Sm a r t Debugging, and Advanced Error Detection are w w w . n u m e ,

S Y S T E M 1 Bradley’s Close, White Lion Street, London N1 9PN
Tel: 0171 833 1022 Fax: 0171 837 6411

S C | E N C E Email: sales@syssci.co.uk

ndsChecker, The BoundsChecker lo;
r adema rks o f N uM e g a Technc

All other trademarks are the property o f their r e s p e c t i v e owne r s . C o p y r i g

NuMega Technologies, the N u M e g a



C O M M E N T

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

Crossingthe ‘t’s
Dear Sir,
DavidMery listedfive possiblecauses for the
typesetter’s glitch which led to October’s
EXEbeingprintedwith all extended charac‑
ters replacedby a space: a virus, a hardware
problem,humanerror, sabotage,and an elu‑
sive bug.A sixth possibility is a soft error
inside some computer system somewhere
alongthe typesettingpipeline.On the whole,
memory and disks are much more reliable
than they used to be, but it is still possible
for a bit in amemory chip to be reset by a
randomevent such asan alpha particle. It is
notobvious howa bit error could have ledto
the actual error, but consider code such as

i f ( i t ’ s a n ex tended c h a r a c t e r ) {
i f ( t h e c u r r e n t c h a r a c t e r s e t has

extended c h a r a c t e r s ) {

p r o c e s s extended c h a r a c t e r
}  e l s e  {

p r i n t a s p a c e
}

ti

I f abit error corrupted the machine code cor‑
responding to the second test, the result
could well havebeen lots of spaces.

A long time ago I used to work at IBM’s
Hursley Laboratory.One morning,one of the
mainframes crashed ‐ actually quite a rare
event. The machine was rebooted and it
crashedagain.A colleague was testingafloat‑
i ng point algorithm and both crashes
occurred just as he started up his program.
(Remember that this is a secure multi-user
machine, no way any user-level software
should be able to crash the whole machine).
Thesecondtime hegot suspicious and dialled
the operators. After much persuasion, and
tedious singlesteppingthroughmachinecode
instructions, they discovered that the crash
happened whena particular floating point
instruction was executed. It turned out that
this instruction was supported in loadable
microcode which, for some reason, had been
corrupted. The normal means of restarting
the mainframe(awarm r e s t a r t )bypassedthe
microcode load.The problemwas ‘solved’by a
cold restart which forced a new copy of the
microcode to beloadedoffdisk.
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So,I reckonyou shouldblameyour printing
glitch on a cosmic ray, and hope the sunspots
arepointingadifferent way in future.

Andy Gravell
A.M.Gravell@ecs.soton.ac.uk

I ruled out the ‘soft error ’ deeming that
the ‘hardwareproblem’ and the ‘elusive
bug’ were covering this type of situation.
After loadsof tests, Intelconsidered cos‑
mic rays no t to bea problem.Alphapar ‑
ticles do impact chips, bu t since it is
impossible to eliminate radioactiveemi‑
sions,modernchips a r e bui l t to bealpha
proof, as explained in the Jargon file
v4.0.0 'CosmicRays’entry.

DavidMery

Year 2000
Dear Sir,
Surely David Hughes (Letters, November
’96) has the wrong image of the year 2000
problem. He suggests that it can beattacked
by changing language and compiler stan‑
dards for storingdates.

The main reason for the problem is the
lack of standards for storing dates.
Arguably, if the major computer manufac‑
turers had chosen to provide support for a
‘date’ data type in the machines and lan‑
guages of the 1960s and 1970s there would
beno significant problem. It arises precisely
because programmers had to (and still have
t o ) force dates into unsuitable data types.

David also misses an important portabil‑
i t y point in his solution. The ASCII code for
‘? may be one greater than the ASCII code
for ‘9’. In EBCDIC it is not even close, and
there are probably more lines of mainframe
code than linesofPCcode. Sadly there really
is noalternative to inspecting the logic.

RichardHowells
100121.77@CompuServe.COM

Yearlight saving time
Dear Sir,
Ihavebeenreadingwith interest all the con‑
cern regarding the Year 2000 Problem. I
believe I havefound the solutionto everyone’s
problem, it is sosimple that I am surprised
no one elsehas suggested it ‐ on the stroke of
midnight at some pre-assigned date, we turn
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the calendars back 20years! This is simply an
extension of the current idea of ‘daylight sav‑
ing time’. Of course, it would have to apply
worldwide on the same night and it would
have to bedone every 20years.

Using this method means that we never
have to worry about runningout of space in
the date field come the year 9999 or any
other time in the future. Also, weavoid the
numerous bugs caused by hasty patches
applied to fix the date problem.

I have of course patented the idea and
will be charging governments a small fee to
use i t , but this will still be far cheaper than
the alternatives.

SatpalSandhu
Berkshire

Handwritten EXE
Dear Sir,
I demand that the entire magazine is now
handwritten (having voted against Francis
Glassborow’s code I now see the error of my
ways) . Let the printers t r y and drop
extendedcharacters from that.

John Cooper
john@jpsc.co.uk

Revengeof the dot
Dear Sir,
The reason for your problems is very simple
~ i t is the Revengeof the Punctuationfollow‑
ing your removal of the prefixing period to
the magazine name. Restore the name to
.EXEand you will never beaffected again!

Furthermore, if you have been using
apostrophes inappropriately, the Associa‑
tion for the Abolition of Aberrant Apostro‑
phes may also havebeeninvolved(see Keith
Whiteouse, President of that association, in
the Daily Mai l ) .

Alan G.Lloyd
Farnborough, Hants

TIARA
Dear Sir,
Chris Smithies offered TIARA as the ulti‑
mate recursive acronym in the last issue ‑
Tm afraid that it is a real acronym in use in
the US(andnotarecursiveone). It standsfor
Tactical IntelligenceAnd RelatedActivities.

Anon.
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Even as machines beget ever more powerful machines, the exponential expansion in
software size and complexity continues to overtake and swamp them.

he remarkable advances in com ‑

puter hardware speed and stor ‑

age density sustained by a
d o u b l i n gof capabilities every 18
months s i n c e 1960 ( a s predicted

by Gordon M o o r e ) have been no match for
the software explosion. Word p r o c e s s i n gand
other applications that required 0.5 MB of
RAM 10 years ago are now demanding well
over 5 M B , and there are m a n y more of
them. So today’s Power PCs seem to r u n
slower than the lowly 386s of a few y e a r s

ago. In industry the disease seems even
worse with control systems totalling millions
ofl ines of code.What is happening? Has the
software industry lost control? Will it con‑
t i n u e to just consume all future hardware
gains, i g n o r e op t im isa t ion , and provide ever
more complex and unwanted facilities
embedded in more and more lines ofover‑
complicated code?

At the present r a t e ofsoftware bloat we
wi l l need a supercomputer to w r i t e an
office m e m o by the year 2010. And this
phenomenon is almost universally t r u e of
all commercial, defence and e n g i n e e r i n g

s y s t e m s ‐ software j u s t keeps expanding.
It is as if wehave learned nothing from o u r
decades of working with hardware where
we delight in doing more with less. Super‑
fic ia l ly, the e n g i n e e r i n g differences
between hardware and software now seem
m i n i m a l , and i n fact software i s often the
m o r e e x p e n s i v e t o produce. S o why d o w e

n o t o p t i m i s e and worry about software
cost and efficiency? Why do we seem to be
doing less with m o r e ? Are we really t r y i n g

to build the world’s heaviest aeroplane, or
is there more to all this?

It could be that software is something so
new and so complex that it will defy all
human effort at analysis and formalisation.
Never before have we had to construct sys‑
t e m s or tackle problems involving hundreds
and thousands of loops and I/O functions.
This being the c a s e , we could simply be in a
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Peter Cochrane foresees a more natural situation...
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TRIC ANT
realm of the unknowable. Much of our soft‑
ware seems beyond our established mathe‑
matical models and techniques ‐ and defies
our limited human mental capacity to
understand. Sowhat are weto do? Of course
we can continue on our present course and
suffer a continuing, and probably terminal,
slowdown. Or wecouldpinour hopeson new
programming languages that are tighter,
lighter, smarter and better organised. Per‑
haps these will see us take the vital step to
producingsoftware buildingblocks that can
be glued together, Lego-like, in an under‑
standable and efficient manner. But then,
perhaps not: software history does not bode
well in this direction.

From particles to materials
In the physical world, we built bridges of
wood, stone and steel, worked at investigat‑
ing their material properties, and later dis‑
covered molecules and atoms. In the
software world weseem to havestartedwith
the electrons and have yet to discover mole‑
cules, let alone physical materials. We cur‑
rently lackany suitable abstractions to form
a systematic view, and we know li t t le or
nothing of the general properties. Software
modules ‐ discrete building blocks ‐ might
be the conceptual fix we need. Progress in
this direction has been very slow, but there
m a y be an alternative that would fit our
needs, arising from network, system and
information bases.

Developments in artificial life systems
now see genetic mutation and exchange
creating a different richness of solutions.
Software that writes i tsel f in a similar
manner to the evolutionary process of life is
nowa crude reality. Control systems con‑
sistingof millions of lines ofcode havebeen
replaced by dramatically smaller evolved
solutions, and purists now w o r r y about
havingto trust systems without beingable
to understand anything about how they
work. But the truth is we are not all that
clever about understanding how we work
either ‐ the complexity of artificial systems
is generally well beyond the capacity of a
single human mind.

Here is a new world where machines
teach themselves about the problems and
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tasks at hand, and generate solutions auto‑
matically, while we unknowingly use the
tools they hand us. Most impressively, the
computers may soon monitor us, learning
from our habits as they change and making
continual modificationsto their behaviour to
closer meet our requirements.

Self organisation and chaos are vital
ingredients for all carbon based life. Every
living thing exists on the edge of a strange
attractor,just a hairsbreadthfromdeath, in
a risky, fit for purpose, non-linear world of
weak hierarchies. In the naturalworld, com‑
plex behaviour is predicatedby simple rules,
and uncertainty, competition, mutation and
reproduction are key to survival and
progress. Unless life lives on the edge, it
does not live at all. So far, these principles
have notbeenapplied to engineered systems
which are largely linear, strongly hierarchi‑
cal and non-competitive, andwhich attempt
to minimise risk through large safety mar ‑
gins and free energy.

It is curious that we are moving in a
direction of creatingever more complex soft‑
ware to performwhat are essentially simple
tasks. In contrast, nature does the converse,
generating unbelievably complex behaviour
from incredibly simple programming. Of
course, nature has had millions of years to

Telecomms
ATM

SDH
Control Centre

System X

Small X

get it right, while we face muchshorter time
scales. Al l the same, simple life systems,
such as worms, ants and bees have been
simulated on modest computers, realising
the complex interactions within nests and
communities. Some of this work has
spawned practical applications in the form
ofnetwork control software andinformation
agents. It alsoshows muchpromise as a way
of engineeringcomplex systems.

Emergent behaviour
While the underlying software for each
entity may be only a few hundred lines of
easily understoodcode, the emergent behav‑
iour of a society of such entities is another
matter. This generally defies predictionand
is full of surprises. It looks as though sys‑
tems of this type cannot be engineered from
the traditional standpoint ofour established
methods and principles.We may have to let
go of our long held desire to define and con‑
strain all outcomes by rigorously specifying,
designing and testingsystems. We mayjust
have to stand back and watch the behaviour
emerge and develop.

Exponentially growing communication,
mobility and information working is creat‑
ing an increasingly chaotic ( i n the mathe‑
matical sense) world. The notion that

Others
~ Strategic Defence Initiative

(SDI)

Encyclopaedia Britannica
Nuclear reactor

Space shuttle

Shakespeare

1 Man's limit

Figure 1 - Examples of Foster’s metric. It is ameasure of software size:
length of a program when printed onstandard lineprinterpages

(400 000 lines of code is equivalent to one mile of continuous paper).
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everything can be controlled, ordered and
specified in amanner reminiscent of the
early days of the telephone network is a
grave error. Nomatterhowmany peopleare
employed writing software, there will never
beenough. Systems will not be able to keep
up with developments in applications,
peripheral devices and newmodesofhuman
andmachine interaction.

Just 20 years ago, all telephones were
static devices sitting on the end of a wire,
with users making an average of two or
three telephone calls per day at unrelated
time. There were busy hours, and meal‑
times and tea breaks would see a distinct
lack ofactivity, but by and large calls were
governed by random events. This all
changed with the arrival of the TV phone‑
in programme: someone from Liverpool
singing a song on TV could result in halfa
million people telephoning London to cast
votes for their local hero in the space of 15
minutes. A new world of network chaos
was born. With the explosion in mobile
telephone usage, a new phase erupted:
traffic jams, flight cancellations and the
like all trigger correlated activity ‐ within
a few minutes,everyone calls their homeor
office.Naturally, cellular systems areover‑
loadedby these surges of thousands of peo‑
ple demanding to beconnected at the same
time. A transition hasoccurred from a ran ‑
domworld of reasonably distributed events
to a highly localised and closely correlated
world of activity triggered byanything that
causes individuals to act in unison.

Forthe near future, consider the prospect
of network computers. When several of us
are in a meeting together, our low cost NCs
will all be plugged into the same line, net‑
work or server. At critical times during the

Number of synapse

Figure2 -Processingpower evolution
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discussion, we may all simultaneously
attempt to access some information or com‑
municate with distant colleagues. This is
correlated activity with a vengeance, and on
a large scale is difficult to deal with.

Probably the most famous example of
problems with correlated activity between
machines was the computerisation of the
London Stock Market and the Big Bang.
Machines were programmed with similar
‘buy’ and ‘sell’ routines with no concept of
delays built in.Shortly after takingover from
human operators, the machines sent the
market into a synchrony of buy, sell, buy,
sell.This is an existence theorem for
uncontrolled and catastrophic
chaos ‐ it is possible.

Chaotic systems
Many people equate
chaos with random‑
ness, but they are very
different. Random sys‑
tems are totally unpre‑
dictable. Chaotic systems
exhibit patterns that can be
used to predict their behav‑
iour, although in a near cyclic
manner they are often difficult for usto
perceive. Curiously, without computers we
would know littleor nothingabout the work‑
ings of chaotic systems, and yet they may
turn out to bethe source ofnetworkchaos on
a scalewemight not beable tomatch.

The dominant language on planet earth
today has a binary base. There are now far
moreconversations betweenmachinesevery
working day than humans, and their high
bit rates mean there is more information
transferred between machines in a 24-hour
period than betweenthe whole of the human

Source: NTT Review, Vol 2 No 5 Sep 1990
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race throughout its history.Very soon, there
will bemore machines telecommunicating
than people, and we have no idea of the
behavioural patterns that will emerge. I
would bet on chaos, with low average traffic
andmassive, closely correlated, peaks.

Informationwaves
Anyone who drives on motorways will have
experienced traffic waves created by unseen
events ahead. Probably the best place to
experience this phenomena in the UK is on
the M25 where, for no apparent reason, the
averagespeedoftraffic canoscillate between

10 and 70 mph for long periods.
Sometimes the traffic comes to
a complete halt and then
lurches forward to 40mph
and back down to 0. This
is the classic behaviour
of a system of indepen‑
dent entities in a serial
queue with a delay
betweenobservation and
action. In this case the

observation might be an
accident, a breakdown, or

someone driving foolishly. The
delay is between our eye, brain and foot.

Wesee somethinghappening, and reach for
the brake pedal.As does everyoneelse,start‑
ing the wave.

There is no doubt that rubber-necking
while driving a car is very dangerous, but
people do it . An accident or incident occurs
and people slow down to takea look, then
speed up again on the far side. Strangely
when the incident hasbeencleared away the
wave that has been set in motion may last
the restof the day.While traffic isdense, the
wave’s oscillation persists long after the
event has subsided. The system has an
unseen memory: us. Only when the traffic
density thins out does this memory fade
away. Might we expect similar phenomena
to occur in electronic systems?

Packet switching and transmission sys‑
tems are an idealmedium for the creation of
information waves. To date these have
largely gone unnoticed because terminal
equipments order packets to construct a
complete message, file or picture and end
users see nothingof the chaotic action of the
network itself. But information packets jos‑
tle for position, and queue for transmission
slots in a similar manner to cars on a busy
roadnetwork.Only when wetry to use such
networks for real time communication dowe
experience more overt arrival uncertainties:
delays anddistortions in speech andmoving
pictures are difficult tomiss.

Packet systems are fundamentally
unsuited to real-time communication
between people and machines. Sowhy use
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them? Well, for data communication when
arrival time is not an issue, they make
highly efficient use of the available band‑
width. These systems were born in an era
when bandwidth was very expensive, and
represent an entirely different paradigm for
switching and transmission. However, the
champions of‘packet everything’always like
to tell you that it is the true way for informa‑
tion to be communicated. Curiously, they
often do this by sending youa single line
email message with a 35 line header.

Fit for purpose
Telecommunications, networking, and
almost all resource allocation in computing
will increasingly be about having al l the
desired capability in the wrong place at crit‑
ical times. Finding information, people,
packet and bit routings, or free CPU power
represent an increasingly large class of prob‑
lems looking for a solution. It could be that
just throwing cheap bandwidth at the prob‑
lem and exploiting the vast capacity of opti‑
cal fibre networks might offset the need for
large and complex software systems. Mother
nature often adopts this tactic by selecting a
‘fit for purpose’ rather than optimal solution.
However, while near-zero cost bandwidth is
certainly feasible, it is not certain to solve all
our problems, and in any case wedonot have

the economic mechanisms we would need to
realise it anyway.

Anew lineofth ink ing began with a study
of ants. Some of these creatures have only
200 neurons, with only a tiny amount of pro‑
gramming definingthe majority of their
individual behaviour. But their
social behaviour, involving
the interact ion of thou‑
sands, is phenomenally
complex, adaptive and
resilient. Emulating
them proved relatively
simple and rewarding,
with ant-like simula‑
tions of only 400 lines of
code able to seek out and
retrieve information across
networks. The addition of
memory cells and collaborative
communication ‐ to compare missions, sites
visited and information won ‐ has turned
these programs into an extremely versatile
and efficient breed of information agents.

An extension of these concepts has
resulted in new network restoration algo‑
rithms for counteracting the effects of under‑
ground cable damage and_ network
equipment failures. The new software totals
less than 1K ofcode, constructed and tested
in a matter of weeks, which replaced 1.6 M

D o c u m e n t a t i o n  S t u d i o :
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lines of structured code which had gone
through years of development. However, the
code was still dead, wholly deterministic,
with fixed functionality that did not learn or
mutate. In the str ict sense , i t could never

learn or evolve.

Software sex
Takinga leaf out of nature’s

book, it is clear that we
will increasingly need
evolutionary solutions
to m e e t the growing
chaotic demands on our
systems and deal with

operational changes. The
concepts of genetics, sex,

mutat ion and procreation
spring to mind, but we cannot

afford to wait for millions ofyears of
chance mutations.
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pose that the combination of software sex
and the speed of machines might suffice,
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tems? Probably not. In software, no con‑
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All m a j o r video functionality. AVI
Signal events o nk e y f r a m e s .

I ) EX Tools Timer cont ro !

r o l offers h u n d r e d so feffect dco s e g m e n t s

ndQuickTime for Windows. Hotspots
3Db e v e l s and borders. Volume con t ro l

an ima tes shapes and text

R A D C + + f o r power,
productivity and

performance

£139.00
ance andp o w e r o f a n

ith the productiv fa
component-centric client/server development e n v i r o n m e n t , so y o u can deliver
lightning-fast applications. Quickly build custom business s o l u t i o n sby leve rag ing
OLE c o n t r o l s(OCXs) and OLE a u t o m a t i o n servers. OCXs f r o m a n y vendor are

nediately access their capabilities with d r a g
crated wizards, and online reference

Developer Edition
Optima++™ is the first RAD tool to©
i n d u s t r y - s t a n d a r d , object-oriented lang

mbine the per

a u t o m a t i c a
and-drop progra
information

lyintegrated, so y o u can in
nming , dynamical ly

£329.00*
Developer plus the

Professional Edition
Optima+ + Professional includes everything in Optima
patented PowersoftDataWindow™ f o r highly-efficient dat
presentation, and reporting, all without coding SQL. Build hig
user applications w i t h a 3user Sybase SQL Anywhe re server, direct ODBC access
and r o y a l t y - f r e e ODBC drivers f o r enterprise and desktop DBMS. C r e a t e and
deploy Internet-enabled applications, and build custom application servers u s i n g

C G I , NSAPI, and ISAPI. Includes InstallShield Express.

CALL
NOW
QBS Software Limited

11 Barley Mow Passage
London W4 4PH

Phone: 0181 956 80'
Fax: 0181 956 801
BBS: 0181 956 8011

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

access, ana l ys i s ,

SPowersott

Yo u c a n n o w p i c k u p d e t a i l e d i n f o r m a t i o n ,
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 n e w 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 t o t h e r e f r o m t h e QBS h o m e p a g e a t :

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

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

The Fastest, Most ProductiveWay
to Create Interactive Multimedia

Multimedia Authoring for Java ™ e e r
If you design or develop web pages, Jamba is the fastest and most productive way to
add the excitement and power of multimedia and interactivity to static HTML pages.
Combining an intuitive, award-winning user interface with Java's standard cross‑
platform delivery, Jamba eliminates the plug-in nightmare while providing and open,
extensible environment for applet development.

Point-and-click live data
solutions on the web

The toolset that that lets you create live
data-driven Web-based solutions with
point-and-click ease. IntraBui lder
simplifies intranet programming
e n a b l i n gyou t oget the most out o fyour
databases. Easily create solutions that

Point &click live data
Solutions onthe Web

wil l r u nentirely on your web server.

PRICES
Standard
Professional
Client/Server

£69
£349

£1279

Version 6.5
xBase16 bit: £175
xBase 32 bit: £175

Win/SQL: £295

Brand new Version 5.0 comes with dozens of new and
improved features - still at the same p r i c e asversion4.
The WISE Installation System creates professional
installation programs for Windows, Windows95 and Windows
NT as a single EXE file. You may upload this single file
directly to aBBS or on-line s e r v i c e or send it v i a e-mail; no
separate de-archiver is necessary. It supports display of
graphics during the instal lat ion, v e r s i o n checking, execut ing
external programs, editing INI files, editing the registration
database, multiple installation directories, adding i c o n s to the
Program Manager, If/Else branching, installation logs,
s c a n n i n g for referenced DLL /VBXs , network/CD-ROM
installations, and adding files v i a drag and drop. Wise is
completely Windows bas cluding the script editor and the
file compressor. You do NOT have to edit text based script
files. ROYALTY FREE DISTRIBUTION.

r further details and FREE software catalogue

QBS
SOFTWARE

demos a n d e v a l s

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



F E A T U R E S
straints are necessary ‐ no concepts of
morality or society exist to reduce the rich‑
ness of behaviour.

It turns o u t that in a stable environ‑
ment , or within a fixed and bounded
problem class, two or three-sex
systems seem to dominate as
the m o s t adaptable and
efficient way to generate
solutions. However, as
the problem space
grows beyond the muta ‑
tion and evolution abili‑
ties of two-sex systems,
failure to find a solution
increasingly becomes a
problem. An easy solution:
simply increase the number of
sexes to fill the problem space. In
na tu re , single sex systems dominate in
flora and fauna, and two-sex systems are
the smartest. But fungi have 10,000 sexes,

and some insect species 7 or 17. In the
event of some future cataclysm, guess who
dies and who survives!

We might envisagea silicon world
where positive behaviour is passed on
from generation to generation with a
degree of freedom unavailable to carbon‑
based entities: progeny by instalments.
This might bea meansofavoiding the evo‑

lutionary cul-de-sacs that so evidently
hamper natural entities. Progeny by piece
par ts , creat ing software enti t ies from
many offspring glued together to make the

whole may offer a further degree of
freedom, and enable us to solve

a wider class of problems.

Silicon life
To date it has been
demonstrated that
such a natural engi‑
neering approach can
produce viable solu‑

tions to the travelling
salesman problem that

a r e  v e r y
extremely efficient in terms

of code and time to converge. It
has also been used to produce programs
that sort and prioritise information stacks,
and model the behaviour of markets and
companies. Evolutionary systems increas‑
ingly exhibit remarkable degreesofin te l l i ‑
gence, for example in the search behaviour
of screen-based robots. While we are
unlikely to see machines writ ing their o w n
word processors, these systems are an
insignificant burden for humans compared
to the system and network problems we
have yet to face.

low cost but

y o u ’ v e j u s t p u t

t h e fi l e s mil> delfs
,

7

22

When all of this comes together with
noisy decision making, a subtle blendingof
random uncertainty and chaos ( ins tead of
the full determinism of nailed down logic),
we may have the right conditions for sili‑
con life. The technology will no longer
require o u r hand to steer it to find solu‑
tions. We will then have to becontent to be
the spectators of the evolution, and t ry to
understand and decode the outcomes of
this n e w engineering method.

For the most p a r t people do not under‑
stand people, and people do not understand
machines. The bigquestion is,will machines
understand machines and people? And will
we be smar t enough to spot artificial life
when it spontaneously erupts? *

Peter Cochrane is the headofresearch at
BTLaborator ies, managing 660 staff
focused on the future of advanced media,
computing, communications and networks.
He is also a visiting Professor, a consultant
to numerous internationalorganisations, a
Fellow of the IEE, IEEEand the Royal
Academyof Engineering, and a member of
the New York Academy of Sciences. His
homepage is at http://www.labs.bt.com/
people/cochrap/

Keeping manuals current for a
developing product can bea total
nightmare - and expensive!

Now, at Xerox Business Services, we
have the answer.

We can print, bind and fulfil your
manuals in short or long runs,
incorporating updates whenever you
require - daily, weekly, monthly: you
name it, we can do it.

That goes for production, too. We
can do the design, artwork and
complete production. We'll even
write the manual for y o u - and
translate it if you're selling abroad.

You'l l eliminate all the storage and
scrap problems and gain the
enormous flexibil i ty of print ing on
demand.

If you need manuals, you need us. Our
solution is at your fingertip - use it now.

& CIRCLE NO. 955
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S H E R I D A N C O M P O N E N T S S U I T E

The Value Buy for ActiveX Components
now available in a single box

Sheridan

‘Data
Widgets 2.0

JUST 5 O ( A n OVERALL SAV! G OF £47)
Alll of these products are available individually @ £99 each. Prices quoted exclude delivery (£8.00) and VAT

Data Widgets 2.0 Designer Widgets 2.0 Calendar Widgets

a e  A P
S a i n s

N o w you c a n program w i t h style
Designing database front ends has
never been so easy

@ Six bound 16 &
Visual Basic 4.0

@ DataGrid
own grid. Fully ed

it ActiveX Controls for

A drop - i n replacement for VB4’s
le. Looks & feels like

an Access grid
@ DataDropDow
@ DataCombo: Edit &

be bound to differe:
@ Also DataOptio:

Button & an E

with DataGrid
»pdown por

t d

Button, Data Command
*dData Control

ja ta controls

NTEMPORARY

23, CIRCLE NO. 956

@ Four controls supplied as VBXs and 16&
32-bit ActiveX Controls

@ Dockable Toolbar Control: Creates floating
toolbars

@ Index Tab Control: Presents multiple
screens of data on a single display with
index card metaphor

@ Notebook Control: Display data using a
notebook metaphor, including animated
pages

@ FormFX Control: Customise your forms by
manipulating captionsand borders

The best way to add t ime and diary
management to your apps

@ Three bound controls:
MonthView and YearView

DayView,

@ DateCombo control for data entry forms
allows input and display masks to be
specified

@ Available as VBXs and 16& 32-bit ActiveX
Controls

EREREES www. contemporary.co.uk

T O O R D E R C A L L :

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

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



Addsoft
att VBX/OCX

Resource Manager VBX/OCX
Schedule VBX/OCX

Apex
TrueGrid Pro VBX
True dBgrid OCX

Bennet-Tee
Alltext Std/Pro
TList OCX or VBX Std/Pro

Crescent
ClassAction
DBpak
Enquiry O C X
Internet ToolPak
NetPak Pro VBX/OCX
PDQComm VBX/OCX
PowerPak Pro VBX/OCX
QuickPak Pro VBX/OCX
RadBench
Scope/VB
VB4 Plus Pack
VB Appframework

Desaware
SpyWorks 4 Pro ( O C X & V B X )
S t o r a g e To o l s OCX

Version Stamper VBX/OC®
Farpoint

ButtonMaker OCX
Professional Toolbox
Spread VBX/OGX
Tab Pro VBX/OGX

ImageF%
Fragtal 2X VBXROCX
FXPie\y BX OCX
PX1008VBPro VBX +OOK
PiameeEX ActiveX control
Vector PX OCX

MediaArchitects@@jpc A i e a
ImageKnife ProVBWOCX £275/375
MediaKnife VBX/OCK £275/299
Twain Wizard OOX £75
Videoplay OCX £59

Microhelp
Code ¢ e t e £175
Comms L £109/Call
Compression Plus 16/32 bit £169
Fax Plus £170
OLE Tools for VB4 and VC++ £140
VBTools §for VB3 £108

Microsoft
Office 95 Pro ( I n c l Access)
SourceSafe 95 Platform Pack £349
VB 4 Vers. Upgrade Pro/Ents £115/379
VB 4 Pro./Enterprise £345/739
VB 4 Mastering Tra in ing CD

PowerBASIC VB Compiler!!!
PowerBasic 3.2
PowerBasic Developer Kit ( P B D K )
PowerBasic DLL Compiler
PowerBasic Pro (3.2 + P B D K )

Rockwell Software Controls
RSAnimator
RSToolpak I / I I

Sheridan
3D Widgets
Calendar Widgets
ClassAssist
Component Sujté(GaData+Des)
Data Widgets
Designer Widgets:
Sp_Assist
VBAssist

VideoSast py
VShlenVBYVOCX
VSVBR/VSOCX
VSView VBX/OCX

Visual Compodieuts man i
Codebank for,y B4
First Impressiomy BK/OCX £115/175
Formula One VBXJOCX £115/175
Zeopoint 32 bit Ac t iveX GIS £195

ImageStream £115
SystemTools £59
Visual Dev. Suite Deal VBX/OCX £195/£185
Visual Speller VBX/OCX £115
VisualWriter VBX/OCX £185/175
WebViewer £95

Miscellaneous
3D Graphics Tools
Caller Display CLUCTI VBX
ErgoPack for VB, VC++ and Delphi
Erwin Desktop for VB
ForeVB
Helping Hand (Help for VB)
HighEdi t SDK
Intelligent Paper
LeadTools 6 OCX 16 bi t or 32 b i t
List & Label forVB
SDesignor AppModeler Desk/Full £195/695
Success Ware Database Engine 2.0 £225
TX Text Control VBX/OCX
TX Text Control combo
VB-Cert Text Exams
VBCompress 4.0
VB Language Manager 3.0
V B t r y Btrieve from Classic Software
Vision StoryBoard
Visual Expert

£115/165

£449

DECEMBER NEWS
We have a new fip site. It’s an exact facimile of our bulletin board, containing in fo , patches, demos,
evals e t cof hundredsof the products wesell. W h e r e a sour dear ol’BBShas two lines, the ftp currently
handles 10. No more hang ngaround wai t ing for a line. You can find it at http://ftp.qbss.com or link
direct ly there from our homepageatwww.qbss.com. H a v eago.
Crystal Reports 5.0. The eagerly awaited new m a j o r v e r s i o n of the market-leading report w r i t e r ;
comes with dozens of new and improved features. These include a new free-form drawing-style
Report Designer, improved Report Engine and full Web-publishing capabilities (supported by
Microsof t , Netscape a n d Oracle). New Power Features include aQuery Tool for m a x i m u m SQL server
based p r o c e s s i n new ActiveX control with over 15 new properties, anew report eng ine DLL that
comes with over 25 new functions, 12 pre-built reports for Microsoft Back Office and much more.
C r y s t a l Reports 5.0 Professional costs £289, or y o u can upgrade from prev ious versions or as aMS‑
Visual Basic user for just £119.
The latest QBS Software News is out. If y o u ' d like to r e c e i v e the catalogue for discerning software
developers, call usnow
Christmas Cheer. Wewon ' t belogging o f fcompletely like most b u s i n e s s e sdothese days.If y o u n c e d
anything urgently, y o u ' l lfind usopen on 30/31 D e c e m b e randfrom 2 January, 9am. Sharp
FREE STUFF. Lotus Developer Warehouse shows y o u how y o u can use Notes technology to build
corporate intranets. Visual Components Try Before You Buy CD includes fully functional v e r s i o n of
Formula One, Visual Wr i te r, First Impression and Visual Speller from the OCX Suite plus
G e o p o i n tand Web Viewer. Call u si fy o u ' dl i k ea copy o fe i t h e ro rb o t ho fthese free CDs.

ABC for Delphi Pro VCL £135
Apiary Dev’'s Su i t e for Netware £189

a r y N e t B I O S C u s t o m Control £99
Apiary O C X Expert £189
Apollo 2 Standard/Prof. £129/199
Asyne Professional 2.0 (upgraltie) £135(£49)
Componen t Create £135
Conversion Ass is tanySfa ipB £65/119
Delphi 2.0 Desktogs £249
Delphi 2.0 Developer £399
Delphi 2.0 Qai@hUSer-ver £1259
D e l p h i @ @D EUpg. (1 .0 DT>2.0 D T ) £125
D e l p h T 2 . 0€SUpg. ( 1 . 0 CS>2.0CS) £649
DelpWi2,0CS Upg. ( 1 . 0 D T > 2 . 0 CS) £1089
Delphi 2ODV. Upg. (1.0 DT>2.0 D V ) £189
Delphi 2.0 DV. Competitive Upgrade £249
Direct Access £149
Dr Bob’s Experts v2

Borland IntraBuilder Std/Pre
Borland IntraBuilder Cl ies t (S tpver
C a t a l y s t SocketTools
Crescent Internet Tootkif
Dart PowerTCP S¢@Sp:
Distinet TCP IDK 16de 3Dbit £375
Distinct Intex#e®ToolkigVistal Editions 199}
Distinct T@PIP Runtiine (Extension) £49)
Dist ineyPEP/IP RTUEXt. + W i n s o c k ) £99
HelpSit@HTML Converter for D2H
M a b r y Internet Pack/(ine.
Net-Install from 20/20 Software
Sax Webster Control

Bor land C+v 5.0
Borland C++ Development Suite 5
C-Vision from Gimpel
CodeBase 6.0
CodeSQL 6.05 user
CodeSQL 6.0 Unlimited
Green lea f Comm++
Greenleaf Database L i b r a r y

s 6WinfPro 16& 32Bit
S Toolkit

MS VC++ 4.0 Pio Subscrip
MS VG# '4 .0 Standard
MS VG#44.0 Enterprise
PCLint from Gimpel
Object Master
Stingray Objective Grid (16/32 b i t )
Stingray Objective Toolkit ( 1 6 / 3 2 b i t ) £379]
V B t r y f o r C +

Foxfire Developer's Edition
FoxFix f o r DOS and W I N
ReFox Decompiler
SilverFox C o m m s ( W i n / ' D O S )
StepUp Foundatiow{G}atses
Visual FoxPro 3 S¢@/Pro
Visual FoxPro #Pre
Visual FoxPte’s Upgrade
Xi
xCase for FoxPro & V.FoxPro

Dynazip 16 bit/32 bitcombo £175/210/289
E a g l e CDK 16/3 £189/209
I m a g e L i b 1 6 & 3 2 bit £155
ImageLib@theEdge £225
Infinity Report VCL £69
I n fi n i t y S e c u r i t y Component £69
I n fi n i t y MAPI C o m p o n e n t £69
InfoPower 2.0 VCL/+Soupee 150/199
Innoview M u l t i l a n g u a g é £145
M e m o r y Sleuth £40
MK Query Buildef{inelsource) £149(299)
Orpheus 2,0 £135
Quick Reports With source NEW £59
Shoreline BialogPROS £185
Shoreline VisuatPROS £115
Titan for Btrieve /+source £295/525
TOLEAutomation Client £39
TRPKCrypto S i n g l e User NEW £95

Borland
InterBase 4.0 Workgroup Serve
InterBase 4.0 Additional single licence
InterBase 4.0 Addit ional t w e n t y licences £1695
Paradox 7 Client/Server £449
Visual dBASE Client/Server £369
Visual dBASE Compiler £229

Extended S y s t e m s
Advantage Database Server
CA VOICA Clipper Interface Client £75
ODBC In te r face Client £195
SDE 2.0 I n t e r f a c e Client £215
S i x t y day Server Evaluation Pack £70
2 User Server Development K i t £215
5 User Server Deployment K i t £695
10 User Server Deplogment K i t £1145
100 User Server Deployment Kit £3445

Microsoft g l eMea HY.
Access 7 ( o r 2) £265
Access Developer's Toolkif'/7 £265/319
SQL S e r v e rN T6.5 i n g I 9 $Wer lic. £1035
SQL SererNT 6.5 i fi c h 0 user lic! £1420
SQL Server NT GASl i t g le ClienLi” =‐ £120
SQL Server REG¥ Twenty G e e t Lic. £1950
SQL Server NT6-x Workgtati¢n £385

Powersoft/Sybase/Watcom
S-Designor AppModelér. £695
S-Designor AppModcler Desktop £195
S y b a s e SQL Anyiyhiere Single User S v r £190
S y b a s e SQL Anywhere4 User £395
S y b a s e SQL A n y w h e r e8 User £650
S y b a s e SQL Anywhere 16 User £1115
Sybase SQL A n y w h e r e 3 2 User £1975
S y b a s e SQL A n y w h e r e Unli £3300
Dracle
Personal Orac £345
WorkGroup Server (5 u s e r s ) £1250
Developer or Designor 2000 £3350
Programmer 2000
P o w e r Objects Standard
Power Ob nt Server

Notes Server ( I n t e l ) Media Pack
Client/Server StarterPack
Desktop Media Pack
Client Media Pack
Object Prog. Tatetface (G lobeBy te )

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

Ph: +44 181 956 8000, Fay +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

IRC NO. 957

Advanced Developers Toolkit
Component Pack
Desktop 4
Enterprise
F U N C k y for PowefBbilder
PowerFrame App, Fr. Library
PowerFranie Navigator Object
PowerFrame Object Aitalyser
PowerFrame Tab older
Powersoft Portfolio

Blinker Linker
CA Clipper 5.3 Upgrade
Clip-4-Win
AGE Graphics
FUNCky 2.5
NetLib Network Libraity
NovLib Library
Scriptom PostSceipt Library
SilverClipSPGs Comms
Suflimer "93\Code Optimiser
Telepathy Tipper Comms
T-BASE Graphics DOS or Win

Codebase 6 with Java Dogg
Jamba Professional

Workshop
JFactory f o r Win9S/ND
J M o n e y fom WisiS/NT
STools fo WingsSNT
I W i d g e t s for Win9S/NT
MS Visual J++

Barcode Lib. DOS/WIN/95_ £389/249)
BoundsChecker
BugTrak/Aegis (1 u s e r )

CBI Quick 16bit/32
Cryptor Data Ene!
dBest Barcodes for W
D a t a D i r e c tDev Toolki
DataDirect Mull

DemoQuick Sim. Plus 16/32 b i t
DemoSHIELD 16/32 b i t
Doc-To-Help 16or 32 bit
Doe Studio
ED for Windows v S y e W W a j o n

ForeHelp y 2
Graphics Server Developer’ Ki t

elpSite Help.to HEME
InfoModellet Desk Top/Server
Instalighiel@3.16 b i v 3 2 bit
Installshield Express Pro
Interactive Brochure/Catalog
LightLib Business STD/PRO

i g h t L i b Images STD/PRO ‐‐_£189/339
htLib MagicMenus STD/PRO £69/99
htLib Multimedia STD/PRO £189/339

£225/375)
£189/339)

Network DLL
MultiEdit Pro + Evolve
PC-Install f o r DOS+Windows
PC-Install for Win 16bit/32 bit
PVCS Version Manager
Rockwell RSToolPak 1/2 £149/189)
R & R Report Writer DBF/SQL £175
R & R Arpeggio DTop/Developer £395/515|
SoftICE
SOS Help! for Win Info Author
Telephony Toolbox TAPI/TSAPI £345/585
Track Record
xBase++ for OS/2
Wise Instal lat ion System ver 5.0
Wise ver 5.0 upgrade
SmartPATCH for Wise

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

http://ftp.qbss.com



In recent years, huge increases in processing power have made near real-time
3D graphics on cheap desktop computersa reality. John Mears explores one of
the techniques used for these sophisticated computations: the midpoint algorithm,

which has applications from texture mapping to polynomial rendering.

neof themostcommontasks in graphics applications is
drawing straight lines on the screen. Generally, a line
canbe defined by its gradient m and point of intercept
with they-axis c,with theequationy = mx + c.For lines
at angles between 0 and 45 degrees (wi th a gradient

between 0 and 1), we can work out which pixels to plot by stepping
alongeachx value in turn, andusingthis equationto work out the cor‑
responding y value. (When the line is more vertical, we switch the
process aroundandstep alongthe yvalues, since the normalapproach
would result in gaps in the linecausedbymissingpixels).

A renderingroutinebasedonthis naiveapproachis shownin List‑
ing 1.For simplicity we assume that the line’s gradient is between 0
and 1, and that the whole of video memory is addressed linearly in a
single segment (as in mode0x13).

Ofcourse,performinga floatingpointmultiplicationand rounding
for every single pixel is horribly inefficient (as you can see from the
timings in Table 1).An easy improvement is to replace themultiplica‑
tionwithasimple increment, sinceeachyvalue canbecalculated from
the previous one. Surprisingly, this actually makes little difference to
the speed of the routine. This is partly because the FPU does not per‑
form additionverymuchfaster thanmultiplication.Additionally, it is
the delay incurredwhentransferring data to and from the FPUthat
dominates the timings observed.

Clearly, to get better performancewe have to avoid floating point
data: integer arithmetic will bemuchmore efficient, particularly for
the addition and subtraction operations. Buthowcan wedothis?We
cannot just replace fl o a t with i n t in our code sample, since this
would result in the gradient beingtruncated, forcing all lines to beat
0, 45 or 90 degrees. What we needis an integer methodwhich won't
lose the precision, perhaps one that stores the fractional parts as
remaindersthat are accumulatedinsteadofbeingdiscarded.

This is exactly what Bresenham’sclassic line drawing algorithm
does. He developed algorithms for both line and circle renderingby
gradually optimising naive solutions ‐ aswe started to doabove ‑
untilhereachedthe optimumspeed.Wewill take aslightly different
routewhichresultsin the same algorithm,byapplyingthemidpoint
technique, developedby Pittewayandpublished in 1967.This tech‑
nique turns out to be far moregeneral in its application, as the two
sidebars explain.

L i s t i n g2shows aC implementationof the midpoint algorithm for
straight line drawing. This executesmany times faster than the float‑
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ingpoint version (seeTable 1).There are acouple of pointsworth not‑
ingabout this approach: it calculates screen addresses incrementally,
and although integer arithmetic is used, there is no loss of precision.
Additionally, the coordinates of the ends of the line neednot beinte‑
gers. This may seem strange, but imagine anear-horizontal line ren‑
dered on the screen asa number of steppedhorizontal line segments.
If you raise the leftendofthe linebyafractional amount, thepositions
of the steps will move to the right, creating the illusion of a higher
screen resolutionthan is actually the case.

Themidpoint algorithmtranslates easily toassembler,asshownin
Listing3. The assembler code loads the Cvariables into registers for
fast access: the data segmentregisterds is set to thedisplayRAMseg‑
ment, with si holding the offset. Since the video memory can be
accessed linearly, this offset is (y* 320) +x.

The assembler version is considerably faster. The time taken to
drawa line pixel is now divided into three roughly equal parts: the
time to write to the displaymemory, the time to decidewhere to draw
the next pixel,and the loopoverhead.

The Pentium’ssuperscalar architecturemeans that the time taken
to execute a programis lessthan the sumof its parts,soto increasethe
speedofdrawingstill further it isnotsufficienttoreducejust oneofthe
three factors.Forthis reasonit is hardtooptimise this code further, for
example by unwrappingthe loop.

The midpoint line algorithm is also useful for linear scaling, for
example to map abitmap intoagivenarea onthe screen.
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How much Time are you spending learning
your configuration WEMet: G u l ) '25 1 P e e

instead of actually using
You've made the decision to use software configuration management
(SCM). And you know that a streamlined development process can help
you meet your deadlines and make your developers more productive. So
why are you still figuring out how to use the software? You need anSCM
tool that produces results instantly.
MKS Source Integrity
At last, there’s a software configuration management system that
eliminates the learning curve. MKS Source Integrity orchestrates your
entire development process, providing your team with a choice between
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Themidpoint algorithm
Lines
Themidpointalgorithmis bothelegant andeasy to understand.Suppose
we are rendering a line on the screen, as shown in Figure 2. For sim‑
plicity’s sake the line’s gradient is between 0and 1andweare drawing
from left to right. The nth pixel has just been plotted andwe need to
decide which pixelto plot next.Sincewearedrawing from left to right it
must be in column n+.We know the inclination of the line is in the
range0° to 45° sothe nextpixel to plotmustbeeither Por Q.Howdowe
decide which?

The theoretical linehasequation
y=mx+e @
Wecanrewrite this (for reasons wewill shortly see) as:
Ax,y):axt+by+c=0 (2 ) ‑
where a, b and c are relatedto m andc in equation 1.The function

fx,y) is zero at any pointon the line,positive at any pointbelow the line
andnegative at any point above i t ,corresponding to the green andblue
regions of the graph above. Thus, one way to decide which pixel to plot,
PorQ,is to evaluatefat apointmidwaybetweenP andQ,labelledm in
Figure2. If the result is positive, the next pixel to plot is Q,otherwise it
is P. Weknow the co-ordinates (x,,./,)of the pixelwehavejust plotted,
sowe just need to test the sign of fix,+1,y,+fi). For convenience, we
define
aay)=fix+1y+fi) (3)
In this context,g is knownasthe decision variable. After drawing a

pixel at (x,y),weevaluateg(x,y) and test the sign of the result to decide
which of two pixels to plotnext.

How does this help to drawa line quickly? The trick is to calculate
the decision variable g incrementally from its previous value. As each
pixel is plotted, a simple increment (Ag) is applied to the value of the
decision variable. Because there is a choice of two pixels to plot at any
stage, there is alsoachoiceof two incrementsto apply. These canbepre‑
calculatedby subtractingconsecutivevalues ofg. Usingequations2 and
3,

Agqaltn 41-%p)+00n4190)
Sowhenwestep one pixel to the right, Ag=a, andwhenwestep one

pixel to the right and one pixel up Ag=a+b. Thus, the value of the deci‑
sionvariable canbecalculatedfrom its previousvalue bysimply adding
either a ora+b. The resultingprogram to drawa straight line from (x1,
y1) to (x2,y2) takes the following form:
1. Draw the first pixel. Calculate the initial value of the decision vari‑

able usingequation 3.
2. Test the signofthedecisionvariable. If it ispositive, incrementx and

y andadda+b to the decision variable. Otherwise, increment x and
adda to decision variable.

8. Plot the pixelat (x,y).
4, Repeat from step 2until the line is complete.
Noticethat integerarithmeticwill sufficefor steps 2to4provideda,band
carechosento beintegers.Thereis still aproblemin step 1however:the ini‑

tial value of the decision
variable from equation 3
contains fi. The solution
is easy ‐ since only the
sign of the decision vari‑
able is important, all
quantities can bemulti‑
plied by 2, eliminating
the awkwardfraction.

Figure2 ‐ Drawinga lineon the screen. The yellow
dots arepixelpositions, and the bluedots are those
pixels which have beenplottedsofar.
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Of course I cheated by assuming the line increases from left to right
and has a gradient in the range 0 to 1.However, it is simple to derive
similar procedures for the other cases, and add some code to choose the
appropriate one and deal with the special cases of horizontal, vertical
and45° lines.

This algorithm is sometimes referred to asadigital differential
analyser (DDA) algorithm. A DDA is a ‘mechanical’ device for calculat‑
ingsuccessive (x,y)values byadding increments to x andy proportional
to their rates of change.

Other curves
Although I havetakenastraight lineasanexample,the same technique
canbeusedto designa fast algorithmfor generatingpointsonany curve
whichhasanequation in the form fix,y,)=0where fix,y) is apolynomial.
This family includes circles, ellipses, parabolas, hyperbolas and many
less common curves.

In general, the design steps are as follows:
1. Identify sections of the curve whichcanbedrawnchoosing fromonly

two pixels at eachstage.For the straightlinethis was easy andcould
bedetermined for the line asa whole by examining its gradient. In
general this can bemore complicated, but there is often a common‑
sense short cut.

2. Work out anexpression for the decisionvariable, similar to equation
3 above.
Calculate the increments to apply to the decisionvariable in moving
from one pixel to the next.

Circles
Another common application of the tech‑
nique is circle rendering. In reality you
oftenwant to draw ellipses to compensate
for screen aspect ratios, but the calcula‑
tions for circles andellipses are very sim‑
ilar, and I will only consider circles here
for simplicity.

The first step is to
identify which parts
of the circle canbedrawnwith the same algorithm. This is fairly easy for
acircle: just divide it into 45° octants.Withineach octant the inclination
ofa line from the centre to any pointonthecircumferencedoesnotgoout‑
side a45° range. Let’s consider the octant drawn from 90° to 45°. As you
cansee fromFigure3,at eachstagewehavethechoiceofdrawingthepix‑
els at (x+1,y) or (x+1,y-D.

We need to derive an expression for the decision variable from the
circle’s equation. Fora circle centred at the origin, this is x,y)=x°+y"‑
r’=0,wherer is the radius of the circle. flx,y)is positive outside the cir‑
cle andnegative inside it. Asmall amount ofalgebrayields the following
expressions for the decision variable andincrements:
gx,y)=(0+1)+(y-fi-r?
Agy=2x+3
Ago=2x-2y+5
Noticethat the increments arenotconstantastheywere in the caseof

straight lines. It would seemamultiplicationis required,but this is eas‑
i ly eliminatedbycalculatingthe incrementitselfincrementally,resulting
in two increments to performper pixel step. In general,an nthorderpoly‑
nomial curve requiresn levelsof increment.

Unfortunately, the initial calculation of the decision variable (step 1
above) involvesa fraction soit appears that integer arithmetic cannot be
used. In practiceatrick to solve this problemis simply to add/tothedeci‑
sionvariable.Thiswillnotaffect the sign test because weareusing integer
arithmetic.The resultis avery fastmethodfor’ drawing circle octants.

Figure 3 ‐A single 45° circle octant.
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Other shapes
The midpoint algorithm for circle drawing (discussed in the box) is
shown in Listing4. It is identical in form to the straight line version,
the mainchange being in the calculation of the differences ‐ there are
three increments inside the loop where there was one before. This is
simply because circles are described by higher order functions than
lines.Another difference is that this algorithmcalculates the y coordi‑
nate explicitly asit progresses sothat it can test for the end of the
octant being drawn, adding another increment. The efficiency of exe‑
cution consequentlysuffers slightly,but the algorithmis stillcapable of
impressive speed asshown in Table 2.

A real-life routine for rendering circular arcs would contain a
numberofsections for drawingeach individualoctant ofthe arc,each
very similar to Listing4. Ofcourse, if an entire circle is beingdrawn,
symmetry can beused to reduce the total calculation required.

The circle drawing algorithm translates easily to assembler as
shown in Listing 5. As before, most variables are loaded into CPU
registers for efficiency, but unfortunately there aren’t quite enough
available to hold all of the calculations. As the order of the curve
drawn increases, this will become more of a problem. However,RAM
caching is very effective at speeding up access to non-CPU data.
Again, the routineis significantly faster than the C version, asshown
in Table 2.

Texture mapping
What has all this got to do with the real-time 3D graphics seen in
games like Doom, Descent and Quake? These games continually
change the player’s 3Dview of the environment asthey move. To pro‑
vide reasonably smooth screen updates, many frames per second

vo id L i n e ( i n t x l , i n t y l , i n t x 2 , i n t y 2 , b y t e C o l o u r )
/ / Draw a l i n e f rom ( x 1 , y l ) to ( x 2 , y 2 ) .
/ / Assumes t h a t x1<x2 and t h e g r a d i e n t i s l e s s t h a n 1 .
{

fl o a t m = ( ( fl o a t ) ( y 2 - y 1 ) ) / ( ( fl o a t ) ( x 2 - x 1 ) ) ;float c =yl - m*xl;
f o r ( i n t x = x l ; x < = x 2 ; x + + ) (

fl o a t f y = m * x + c ;
i n t y = f y + 0 . 5 ;
Sc reenBase [x + y * S i z e X ] = C o l o u r ;

)
}

Listing 1 ‐ Naive line drawing solution usingfloatingpoint.

vo id L i n e ( i n t x 1 , i n t y l , i n t x 2 ,
i n t y 2 , b y t e C o l o u r )

/ / Draw a l i n e f r o m ( x 1 , y l ) to ( x 2 , y 2 ) .
/ / Assumes x1<x2 and t h e grad ien t i s l e s s t h a n 1 .
{
r e g i s t e r i n t x , G , D e l t a G l , D e l t a G 2 ;

i n t a = y 2 - y l ;
i n t b = x 2 - x 1 ;
G = 2 * a - b ;
Del taGl = 2 * (a - b ) ;
D e l t a G 2  =  2  *  a ;
b y t e f a r * S c r e e n = ScreenBase + x l + y l * S i z e x ;
* S c r e e n = C o l o u r ;
f o r ( x = x 1 ; x < = x 2 ; x + + ) {

i f  ( G > 0 )  {
G  +=  De l t aG l ;
Screen += SizeX + 1; / / N e x t column and r o w .

} e l s e {
G  + =  D e l t a G 2 ;
Screen += 1 ;

}
* S c r e e n  =  C o l o u r ;

}
}

/ / N e x t column.

Listing2 ‐ The midpoint algorithm in C.
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must becalculated and drawn. For example, if 20 frames per second
are calculated in a graphics resolution of 320 x 200 pixels, about 1ys
is available per pixel. This doesn’t sound like much, and it isn’t: in
this time the programhas to performall its 3D, perspective, lighting,
texture mapping, and hidden surface calculations, aswell asdealing
with game logic. The most significant part of the program’s time is
spent repeating the optimised inner loop which draws surface tex‑
tures on the screen.

Foreach pixelon the screen, the game hasto choosewhich part of a
texture (ie which texture pixel or texel) to draw. The surface being
drawn may beat any distance or orientation relative to the player, so
this calculation is not trivial. There is amajordifference herebetween
the way that Doom and Descent work: Doom only permits rotation of
the player about a vertical axis ‐ they cannot look up or down, or roll
from side to side. This makes the texture mapping calculations much
easier, since all the textures can bedrawn with a technique similar to
linear scaling, usingthe midpoint algorithmdescribed above.

Texture mappingin Descentis more interesting,since the playerhas
total freedomofmovement: full rotationandperspectivecalculations are
required for each screen pixel. The equations which control this and a
midpoint algorithm to calculate texel co-ordinates are discussed in the
sidebar, and the algorithm is implemented in Listing 6. The viewer is
lookingalong the z-axis at a chessboard bitmap which is projected onto
an imaginary viewing screenbetweenthe viewer and the bitmap.

Note that the program avoids the needfor floatingpoint arithmetic
by scalingthe vector components up bya factor of 16and storing them
as integers.The programs starts by defining the position and orienta‑
tion of the bitmap relative to the viewer.

v o i d L i n e ( i n t x 1 , i n t y 1 , i n t x 2 , i n t y 2 , b y t e C o l o u r )
/ / Draw a l i n e from ( x 1 , y 1 ) to ( x 2 , y 2 ) .
/ / Assumes x1<x2 and t h e g rad ien t i s l e s s t h a n 1 .
{
i n t G , D e l t a G l , De l taG2;

i n t a = y 2 ~ y l ;
i n t b = x 2 - x 1 ;
G s 2 * a - b ;
DeltaGl = 2 * (a - b ) ;
DeltaG2 = 2 * a;
i n t SereenOffset = x1 + yl * S i z e x ;
asm {
/ / Move C var iab les i n t o CPU r e g i s t e r s :

mov s i , ScreenOffset// O f f s e t i n t o screen segment
mov d i , x2
sub d i , x1 // Number of columns to p l o t .
mov a x , Del taGi / / I n c r e m e n t t o a p p l y t o c x .
mov b x , DeltaG2 / / I n c r e m e n t t o a p p l y t o c x .
mov c x , G / / The d e c i s i o n v a r i a b l e .
mov d l , Colour // Co lou r to p l o t t h e l i n e i n .
push ds
push 0xA000 // The s c r e e n memory segment.
pop ds

/ / Draw t h e l i n e :
mov [ s i ] , d l / / P l o t t h e fi r s t p o i n t .

p l o t l : o r c x , c x / / Te s t t h e s i g n o f t h e d e c i s i o n v a r i a b l e ,
j l e p l o t 2 // and choose which way to s t e p .
add c x , ax // S t e p to t h e n e x t r o w and column.
add s i , Sizex + 1
jmp p l o t 3

p l o t 2 : add c x , bx // S t e p to t h e n e x t column.
i n e  s i

p l o t 3 : mov [ s i ] , d l / / P l o t t h e p o i n t .
dec  d i
d g  p l o t i
pop d s / / R e s t o r e o r i g i n a l d a t a segmen t .

}
y

Listing3 ‐ The midpoint algorithm in assembler.
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Texture maps
Texture mapping is the process of projecting aposition onone plane onto
another plane. One plane corresponds to aposition in a bitmap contain‑
ingan image drawn onthat surface; the other is the viewing surface or
computer screen.The planesmay beat any position and orientation rel‑
ative to each other in three dimensions, sothe projection calculations
must incorporate offset, rotation and perspective transformations. The
equations which relate screenpixel co-ordinates (x,y) to bitmap texel co‑
ordinates (u, v) are asfollows:

Ax+B Ex+F
u= v=

Cx+D Gx+H
The values A throughH are constants for a given surface being pro‑

jectedontoa p a r t i c u l a rrow o fpixelso nthe screen.They are relatedt othe
positionandorientationofthe viewer andthe surface, and are calculated
by straightforwardgeometry. Since they donot need to becalculated for
everyscreenpixel,this operationdoes not have amajor impact ondraw‑
ingspeed.Where speed is critical, however, is in the calculation of (u,v)
fromaparticular (x,y)pair.

Cons iderthe first equation,which relates uandx. Althoughwedonot
want to draw the curve uwvsxonthe display, the midpoint algorithm can
stillbeused. Orrather two sets of algorithms: one set relating u to x and
theotherv tox.

typede f i n t i n t i 6 ;
t ypede f l o n g i n t 3 2 ;
s t r u c t TVector { i n t l 6 x, y, z; };

#idefine MIDPOINT

vo id TexMap()
{
i n t 3 2 v, u ; / / Bitmap t e x e l coord ina tes .
in t32 x, yr // Screenp i x e l coordinates.
TVector 0; / / Posi t ion of po lygon o r i g i n in 3D.
Tvector i , j ; / / P r o j e c t i o n s o f t h e p o l y g o n ’s axes o n t o x , y , z .
TVector k ; / / Wormal to t h e po lygon , n o t u n i t v e c t o r.

/ / Distance o f viewer from p r o j e c t i o n s c r e e n :
cons t i n t16 d = 130;
/ / Define t h e b i tmap ’s or ien ta t ion and p o s i t i o n :

i . x = 16; i . y = 3 ; i . z = 5 ;
j . x = - 3 ; j . y = 16; j . z = 0 ;
k . x = - 5 ; k . y = 0 ; k . z = 1 6 ;
O . x = 0 ; O . y = 0 ; O.z = 100 ;

b y t e f a r *Screen = ScreenBase;
f o r ( i n t row = 0 ; row < S izeY; r o w + + ) (

y = M i d y - row; / / O f f s e t t o s c r e e n c e n t r e :
x  =  - M i d x ;

/ / P o r t h e fi r s t p i x e l i n each r o w , c a l c u l a t e the
// texe l coordinates by b r u t e f o r c e :

in t32 A = y * 0 . 2 - 4d* O . y ;int32D=d* j . y - y * j . z ;
int32 B = d * i . y - y *i.z;
int32 H = d * j . y - y *j.z;
in t32 Au = - j . z * A- 0 . z * D;
i n t 3 2 Bu=d* j . x * A + 4 *0.x *D;
int32 Cus - £ 8* j . 2 + i . 2* H ;
i n t 3 2 D u = d * j . x * E - d * i . x* H ;
i n t32 Av = - i . z * A - 0 . 2 * E ;
int32 B u = A * G * i . x + d *0.x * B E
int32 Cv = - C u ;
i n t32 Dv = - D u ;

/ / Sca le u p c o e f fi c i e n t s t o match t h e s c a l e o f t h e b i tmap axes:
A u * = 1 6 ; B u * = 16;
Av  * =  1 6 ;  B v  * =  1 6 ;

// Calculate t h e i n i t i a l texe l coordinates:
u = (Au* x +Bu) / (Cu* x +Du);
v = ( A v * x +By) / (Cv * x +Dv);

/ / C a l c u l a t e decis ion v a r i a b l eand i n c r . f o r t h e b i t m a p ’ si axis:
int32 G u = 2 * C u * x * u + x *(Cu - 2 * Au)

Listing 6 ‐ Fast texture mapping in C.

30 EXE: The Software Developers’ Magazine

The first step in deriving amidpoint algorithm for this calculation is
to identify segments in the graph ofuvsxwhich can bedrawn with the
same algorithm. This isnot sosimple asfor the straight line orcircle, and
is discussed in the main text. For the moment, consider the segment
where the gradient of uvsx is between0and 1,aswedidfor the straight
line. This means that each time x is incremented, u either does not
change or increments just by 1, and we can usea decision variable to
work out which.

The next step is to write down expressions for the decision variable
and its increments.As for the circle these are derived in a very few lines
of algebra, resultingin the following:

fix,u)=Cxu+Du-Ax-B
g(x,w=2flx+Lutfi)
Ag7=C(2u+1)-2A
Ago=C(2u+2x+5)-2A+2D

Weuse the same trick asweused for the straight line:the decision vari‑
able includes afactor 2 toeliminate awkwardfractions. In commonwith
the circle drawing algorithm,g(x,u) is a second order equation, sothe
increments turn out to bein two levels.

Algorithms for other inclinations of the uvsxcurve can bederived
very s i m i l a rto the above. In addition, the relations for vto xmust also be
derived.

+2 * u * (Cu +Du) +Cu+Du- 2 * (Au +Bu);
in t32 kul = 2 * Cu* u + Cu - 2 * Au;
in t32 k u 2 = 2 * C u * u + 2 * C u * x + 5 * C u - 2 *Au+2 * Du;
in t32 ku3 = 2 * Cu;
i n t 3 2 kud = 4 * Cu;

/ / Calculate decis ion v a r i a b l eand i n c r. for the b i t m a p ’ sj axis:
i n t 3 2 G v = e 2 * C v * x * v e x ® *(-Cv - 2 * Av)

+ 2 * v * (Cv + Dv) - C v- D v- 2 * ( A v + By);
in t32 kvl = 2 * Cv * v - Cv - 2 * Av;
in t32 k v 2 = 2 * C v * v - 2 * C v * x - 5 *Cv-2* A v- 2 * Dy;
in t32 kv3 = 2 * Cv;
in t32 kv4 = 4 * Cv;

w h i l e  ( x  <  M i d x )  {
X++7

# i f de f MIDPOINT
i f ( G u < 0 ) (

Gu += ku l ;
ku2 + = k u 3 ;
e l s e  {
u t t ;
Gu  +=  ku2 ;
k u l += ku3;
ku2 += kud ;

}
i f ( G v < 0 ) {

Gv  +=  kv l ;
kv2 - = k v 3 ;

}  e l s e  {
S a r ]

G v  + =  k v 2 ;
k v l - = k v 3 ;
kv2 - = k v 4 ;

}
#e lse

u s ( A u * x + Bu) / (Cu * x + D u ) ;
v = ( A v * x + By) / (Cv * x + D v ) ;

#endif
/ / Make a co loured chess board:
i n t I n v e r t = u & 32 ;
i n t OddBlock = v & 32 ;
i n t C o l o u r = OddBlock * I n v e r t ? (u & 32 ? 1 4 : 1 3 ) : 0;
*Screen =  Colour ;
Screen++;
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void C i r c l e ( i n t Radius, b y t e C o l o u r )
// Draw t h e fi r s t o c t a n t of a c i r c l e centred on the t o p
/ / l e f t corner o f the screen. This a lgo r i t hm w i l l o n l y draw
/ / a n a r c whose i n c l i n a t i o n i s between 0 and 4 5 degrees.
{
r e g i s t e r i n t x , y , G , D e l t a G l , D e l t a G 2 ;

x =  0 ;
y  =  Rad ius ;
G = 1 - Radius ;
DeltaG1 = 3;
DeltaG2 = -2 * Radius + 5;
b y t e f a r *Screen = ScreenBase + x + y * SizeX;
*Screen = C o l o u r ;
w h i l e  ( x  <  y )
{ i f  ( G  <  0 )

{  G  + =  D e l t a G i ;
Del taG1 += 2;
Del taG2 += 2;
S c r e e n  + =  1 ;
e l s e  {
G  + =  D e l t a G 2 ;
De l taG1 += 2 ;
De l taG2 += 4 ;
S c r e e n + = 1 - SizeX;
yr

}
xe
*Screen = C o l o u r ;

Listing4 - Fast circle drawing in C.

void C i r c l e ( i n tRadius, byte Colour)
// Draw the second octant of a circle centred on the top
// left corner of the screen. This r o u t i n ewill only draw
// an arc whose ‘inclination is b e t w e e n0 and 45 degrees.
t
i n t x , y, G , D e l t a G l , Del taG2;

x =  0 ;
y = Radius;
G  =  1  -  R a d i u s ;
D e l t a G l  =  3 ;
D e l t a G 2= - 2* Radius + 5 ;
i n t ScreenOffset = x + y * S i z e x ;
asm {

mov s i , ScreenOffset
mov d i , x
mov a x , DeltaGl
mov b x , DeltaG2
mov c x , G
mov d l , Co lour
push d s / / p o i n t t h e dat
push 0xA000 / / the d isp la :
pop ds
mov [ s i ] , d l / / P l o t t h e fi r s t p o i n t .

Plot i : o r c x , c x / / Te s t t h e s i g n o f t h e decision v a r i a b l e ,
dle p l o t 2 // and choose which way to s t e p .
add c x , bx // S t e p to t h e n e x t r o w and column.
add a x , 2
add b x , 4
sub y, 1 // Decrement y.
add s i , 1 - Sizex
jmp p l o t 3

p l o t 2 : add c x , ax // S t e p to t h e n e x t column.
add a x , 2
add b x , 2ine si

p l o t 3 : mov [ s i ] , d l / / P l o t the p o i n t .ine di // Increment x.
cmp di, y // Test for the end of the arc.jle plot
pop d s / / Restore the o r i g i n a l data segment.

?+

Listing5 - Fast circle drawing in assembler.

The startingtexel co-ordinates arecalculatedfor the leftendofeach
row of pixels to bedrawn.This is a brute force projectionoperation fol‑
lowing directly from the basic geometry. The midpoint algorithm is
used in the inner loop which draws individual rows onthe screen. As
for circles, two levelsof incrementare required,but herethere are two
separate midpoint calculations for two independent parameters,
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Time to drawa linepixel
Naivefloatingpointmethod(Listing 1) 10.3ps
Midpointalgorithm in C (Listing2) 0.18ps
Midpointalgorithm in assembler (Listing3) 0.12ys

Table 1- Line drawing speed for various algorithms.
The speed was measured usinga 100MHzPentium PC.

Time to d r a wa circlepixel
Midpointalgorithm in C 0.21ys
Midpointalgorithmin assembler 0.14 us

Table 2 ~-Circle drawing speed for various algorithms.
The speed was measured usinga 100MHz Pentium PC.

Time to d r a wa texturepixel
16-bitmidpointalgorithm in C
(Listing6 with MIDPOINTdefined) 1.05ps
Brute force algorithm in C
(Listing6 with MIDPOINTnotdefined) 2.05us
Midpoint algorithm in assembler using 32-bit registers 0 . 5 2ps

Table 3 ‐ Texture mapping speed.
The speed was measured usinga 100MHzPentium PC.

namely uand v. These values couldbeusedto index into abitmap,but
here they are used as parameters in a function which defines a chess‑
board texture. The result is illustrated in Figure 1.

Forcomparison, the non-midpointcalculations are included in List‑
ing6: removethe definitionofMIDPOINTtoconfirmthat the resultsare
exactly the same. Table 3 shows the speed of both methods.The mid‑
point algorithm is a great improvementover the brute force approach,
and it can beimprovedstill further. An obvious optimisation is to com‑
pile the example for 32-bit arithmetic using the full extended register
set of the 80386 and up. The next step is to translate the code into
assembler aswedid for the lineandcircle routines above.

Listing6hassome limitationsintroducedforsimplicity.Firstly,not
all cases of the midpoint algorithm are implemented‐ only the case in
whichu increases and v decreases as x increases. It is a fairly simple
mattertoderive the othercases andtest beforedrawingeach lineto see
whichalgorithmto use.Secondly, the algorithmonly works for the case
when no more than one texel increment is required per screen pixel
increment. The solution here is to store versions of the bitmap at vari‑
ous resolutions and choose the one whose resolution is closest to the
plotting resolution required. There is no space here to print the com‑
pletedtexture mappingprogrambutyou can find it onEXE’sweb site.
The routine’s timings are shownin Table 3. It is fast enough for 30full
screen updates per second, enough for realistic animation.

The actual algorithms usedby modern 3D games will of course dif‑
fer ‐ this approach still requires a large amount of processing power
and many game playersdo nothave fast enoughcomputers. While I do
not have any inside information, I suspect many of today’s games use
tricks such as linear interpolation, sacrificing exactness for speed.
Nevertheless, we have seen that the midpoint algorithm can beused
for feasible highspeedtrue texture mapping.

a

John Mears is C++ programmer who has spent 8years specialisingin
real-timecontrol of instrumentation.Hiscoordination is sopoor that
he watches otherpeopleplayingDescent,andspends allhis time won‑
deringhow it works. He can becontactedat john.mears@oxinst.co.uk.
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B u i l d b e t t e r a p p l i c a t i o n s
A d d p e r f o r m a n c e , f u n c t i o n a d l i tyor& v eMatility

BoundsChecker Professional
BoundsChecker Professional redefines
automatic e r r o r detection for C/C++
developers using Windows 95 or NT.
Professional Edition has breakthrough
technologies to capture even more
information, with extended API
compliance checking. Integration into the
VC++ environment, enables
BoundsChecker to be used at all stages

of development. New version 4.2 with improved performance
n o w shipping. f r om £445 ‐ Soft-ICE/NT now shipping. £575

MKS Too lk i t v e r 5.1
MKS Toolkit gives Windows NT3.5+ and
Windows 95 developers a full suite of
powerful UNIX tools including KornShell,
awk, awkc, vi and visual diff for Windows,
make, a windows scheduler, grep, sed, t a r ,
cpio, and pax - m o r e than 190 utilities and
cammands for performing avariety of
computing tasks, with support for NT &
95 long filename. For Win 95 & NT-Intel,
Alpha, Mips on one CD. £239

CodeWr igh t Professional 4.0
The programmer's favourite
programmer's editor, now has a user
interface polished for Windows 95.
Favourite features, such as multi-file,
multi-window editing, including search &
replace, chroma-coding and more.. are
enhanced with the new API Assistant and
Button Links to tag no tes e tc . Available

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

VtoolsD f r o m V i r e o Software
A C library and C++ Class library of
functions for developing Windows or
Windows 95 Device Drivers. The Quick
VxD code generator automatically
writes the VxD skeleton. cus tom header
files and libraries automate segment
management and expose VMM functions
to C & C++ programmers. Debug and

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

‘@PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR
IS NOT LISTED @CALL FOR OUR COMPREHENSIVE
CATALOGUE @ PRICES ARE EXCLUSIVE OF VAT
@ SHIPPING TO MAINLAND UK £8.00. SAMEDAY
LONDON DELIVERY AT COST @ PRICES ARE
SUBJECT TO CHANGE - PLEASE CALL TO CHECK
@VISA, ACCESS, & MASTERCARD ACCEPTED WITH
PHONE ORDERS

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

f o ryty O u r c h o i c e
_ ik

fi r s t

ptima+*
Professi@nal Optima++ PFéfessional
includes everything inOptima++

§the pai Powersoft
for d, eSs, analysis,

and r all witha
Create and deploy Internet‑

ications, and build cus tom
rvers using CGI, NSAPI, and

ISAPI. Includes powerful version control
interfaces, InstallShield’ Express, and a 3‑
user se? SQL Anywhere server for peakperformance.
Spi Price of £329 (until 31/12/96)

%

O p t i m a + + %

to combine the power of an industry,
standard O-O language, C + + , with the
productivity of a component-centric
client/server and Internet development
environment. Includes a built-in copy of
32-bit Sybase SQL Anywhere RDBMS.
OCXs are automatically integrated, and
accessed with drag-and-drop
programming, dynamically generated wizards, and online reference
information. £139

calc a Developer is the first RAD

Wa t c o m C + + 11.0
This new release of Watcom's famous
compiler adds, support for MFCs upto
v. 4.1, a new version of Visual
Programmer that.is for 32 bit Windows
programming with Windows 95 controls
like ‘sliders’ and ‘tab dialogs’, New C++
language features like ‘namespace’ and
for ‘run time info’, and faster
times with incremental linking . ( f o r
upgrades information) £199

‘ad
/a

Microsoft Visual J++
Visual J++ gives developers
w a n t from Java, an easy fan,
platform targeting, and the
leverage COM and Acti
m o s t productive Java environment
available, including: the best selling
Developer Studio IDE, the fasi va
compiler in the world and a best
debugger £75

a‘
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“Zinc’s portability is transparent.
And only Zinc bas afull set of UI

objects and realextensibility to develop
commercial-grade applications. Full

source code is a bigplus, too.”

D E V E L O P M E N T 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
make it happen. With Zinc you'l l build better applica
t i o n s , on m o r e platforms, in less t i m e , and with less
m o n e y ‐a n d that’s a p r o m i s e

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

platform tool 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 mos t
productive‐and affordable‐tool you can o w n

Productivity that leads to opportuni ty.
Zinc z i p s through tedious tasks with C++ object o r i

en ta t ion and a u n i q u e visual development tool. A n d ,

enabling your application for international markets is
already d o n e ‐ j u s 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 happy

especially you

“We're n o w shipping our
application onevery m a j o r platform
and in every m a j o r world market.
Our sales force loves i t ! With Zinc

we're beating the competition.”

M A R K E T I N G  M A N A G E R

“Zine cost usv e r y little upfront and
saved usyears of development expense.
Revenue is up, thanks to the n e w m a r ‑

kets [Zinc enabled usto enter].
I'm very satisfied.”

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

Multi l ingual
Computing

Best Portability
INFOWORLD

For free demonstration software and an infor‑
m a t i o n packet, p l e a s e call:

+44 ( 0 ) 181 855 9918

N O  L I M I T S



Before the GUI age,

people hunted their files

through command lines,

barking terse instructions

T E C H N I Q U E S

amid crackling line noise.

Don’t look back in anger,

says Peter Collinson...

hen people ask me what I
do, I normally say ‘Oh,
I’m a computing person’.
It’s adefence mechanism
born from the blank

looks that I used to get when I said ‘Inter‑
net’ or ‘Unix’. Nowadays I mention these
only if I’m pressed. The ‘Internet’ word can
provoke conversations about subjects rang‑
ing all the way from pornography to hack‑
ers, and saying ‘Unix’ usually elicits the old
business of ‘Unix is hard to use’ or ‘Unix is
sounfriendly’ or somethingelse alongthese
lines. I’ve become too aged to leap into a
religious defence of the system, and usually
just smile whenI have this repeated to me.
‘You may think this, I state. I couldn't pos‑
sibly comment’.

Unix came into prominence at a time
when people talked to computers using a
command line interface,passingcharacters
back and forth along slow terminal lines to
get their work done. There's a big usability
problem with command lines. To execute a
command, you have to know i ts name, ie
what to type into the computer to get it to
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perform the task that you have in mind, so
there’s instantly a learning curve involved
with using the system.

Unix has always been uncompromis‑
ingly uncooperative in assisting trainee
usersalong this learningcurve because the
system was designed for efficient use by
experienced users. There’s a strong assump‑
tion that you know what you are doing and,
incidentally, what the system is doing.

I guess that the sparseness of response
in Unix is one of the reasons people accuse it
ofunfriendly behaviour. However, if you are
using the system ona terminal line using a
mechanical teletype at 110 baud, then it's
by no means unfriendly to suppress unnec‑
essary output that gets in the way of the
next command that you want to type.

Problems with the interface also arise
from the commands themselves. Unix com‑
mand names are typically terse, and most
can’t be easily deduced from the operation
that the command performs. In addition,
they tend to give you very little help about
the parameters that they expect. Other sys‑
tems dobetter. For example, if you wanted
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to copya file on VMS, and just typed the
command name , then the system would
prompt you for the name of the source file
and the name of the destination file. If you
supply no arguments to the Unix cp com‑
mand, however, you wi l l get some e r r o r
message like:

$  c p

c p : I n s u f fi c i e n t a r g u m e n t s ( 0 )

U s a g e : c p [ - f ] [ - i ] [ - p ] £ 1 £ 2

e p [ - £ ] [ - i ] [ - p ] £ 1 . . . f n d 1

c p - r I R [ - f ] [ - i ] [ - p ] d l . . . d n - 1 d n

If you are a Unix person, then you are proba‑
bly thinking: ‘Sure,what’s hebleatingabout”
Well, this error message meansa lot to you.
You understand that the square brackets
denoteoptional parameters and that the verti‑
cal bar in the fourth line means that there’s a
mandatory -r or -R argument. Learnershave
rarely had this syntax explained to them, and
actually it’s frequently undocumented.

Beginners also have to fight to under‑
stand the system’s documentary manual
pages. Again, the original manual set was
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intentionally terse and useda ‘well known’
syntax to describe how commands are con‑
trolled. However, novices don’t often pick
up on this typography at first glance, and
will miss, for example, the nuances of the
characters in the NAME sectionof the pages.
Onthe plusside, though, it’s often forgotten
that Unix was probably the first system to
supply its documentationonline, something
which nowadayswehave come to expect.

TheWIMP interface
As time has gone on, we've replaced com‑
mand lines by point and click graphical
user interfaces. It’s true to say that GUIs
have taken some considerable time to
become useful on Unix systems: many X
Window users stil l live in a world of text
and see the windowingsystem purely asan
improved way to flexibly deal with that
text, usingthe mouseonly for selection and
copying, and to change the focus. To be
sure, this is changing: the Common Desk‑
top Environment will provide for a consis‑
tent set of clickable icons and drag‑
and-drop interfaces.

The GUI that has swept the world is, of
course, fromMicrosoft. Perhaps it’s success‑
ful for marketingrather than technical rea‑
sons, but it has made universal point‑
and-click a reality. On my NT machine, I
find I don’t need the keyboard at all for
many jobs. Asa result, it tends to liveontop
of themonitor, and I amprepared to reach it
to type the oddword hereand there.

GUIshaveswept away the needto learn
command names because they display the
total set of commandson the screenasicons
or lists of files. You can see the icon repre‑
senting the command, read the (hopefully)
useful text tag that sits beneath i t , and
start the command runningwitha click.
This obviously makes it easy to see all

the commands available,but it’s only really
helpful when al l the possible commands
that you can use are mapped onto the
screen. On Windows, you can easily lose
commandsor fail to discover their existence
if they don’t appear on the desktop. The
helpfiles aregenerally attached to the com‑
mands themselves soit’s possible for com‑
mands to lurk undetected, making it
difficult to expand your knowledge to
encompass the complete ability of your sys‑
tem. It’s made more inconvenient by the
fact that allWindows flavours seem to hide
commands in odd placeson the file system.
What you can’t see, you cannot get.

Unlike command line programs, GUI
commands tend not to have parameters,
although they can launch a dialogue box
askingyou for any arguments or keep con‑
stant arguments as par t of their in i t ia l

36

environment. Of course, we can implicitly
provide file arguments usingthe paradigm
ofbringingthe data to the command. There
are two methods com‑
monly used to
do this. First,

the system can attachcommands to
certain file types, so a click on
the file opens the relevantpro‑
gram. Second, it could usea
drag-and-drop approach,
enabling the user to pick an
object up from the screen
and drop it onto a relevant
command icon.

GUIcommands are them‑
selves graphically oriented,
displaying their features in
menus and toolbar buttons
and invit ing the user to make
choices. If you like,they adver‑
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tise their services, making them very
approachable for beginners.

In my opinion, current GUI interfaces
(bothWindows andX) have two mainflaws.
First, many applications have concealed
parts of the human interface that are non‑
intuitive and are often unexplained. For
example, some programs combine key
presses with mouse clicks to change the
mode of the action being taken: you click to
select a file; hold down shift and click to

select a range of files; hold down
the control key and click to add to
a selection; and so on. Hiding
parts of the interface in this way
is abad thing because there is no

indication to the user that they can
perform these operations.

One of the really good things about the
Win32 GUI in Windows 95and NT4 is the
intelligent use of the right button on the
mouse to provide a coherent and ‘well
known’ path into mode setting parts of the
GUI. This addsa tangible and visible asset
to the whole interface, it cleaned things up
in a significant andcoherent way.

My secondproblemwith the extant GUIs
is that they are not dynamic enough. If I
select some action that requires additional
inputor further selections, then I want to see
those options only after I make the original
click with the mouse, not hanging around
clutteringupthe screenwhether I needthem
or not. I'd like to change the appearance of
the user’s screen in a very dynamic way pre‑
sentingonly the options that are relevant at
that moment.

I am grasping at something that I find
hardto pindownexactly.Maybean illustra‑
tion of what I consider to be a bodge will
help. There are several aspects of current
GUIs that are actually convenient work‑
arounds. For example, it’s expensive to re‑
arrangeall the littleboxeson the screen that
make up the GUI, so the screen real-estate

is staked out showing all
the possible options, per‑
haps with some parts
greyed out as unselectable.

The display of unse‑
lectable parts of
the screen is a
work-around.
What I want to
happen is for that

option to be pre‑
sented when it’s

neededor actionable,and
have it not beseen when it’s

no t relevant.
My first large X application,

x c a l , was started with the inten‑
tion of implementing a very dynamic
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THE YEAR 2000 FOR
C/C++ AND COBOL

All programmers can write programs
but it takes a special type to analyse,
change and reuse code. The constant
work overload has pushed analysis
and maintenance into the
background. The Year 2000 has
changed all this.
Legacy Systems Workbench(LSW)
minimises the detailed knowledge
required for code analysis. LSW
scans the C/C++ and COBOL code
in minutes into a hierarchical
Hypertext facility. From the Hypertext
database via multiple documentation
paths, a structure of ‘Concept
Segregation’ with ‘Interconnecting
Threads’ is created.
LSW's metrics are implemented at
Program level AND System level. LSW
automatically captures and
documents all aspects of the
application in its scanning operation.
Fan-In/Fan-Out model provide clear
views of program flow even if it is
unstructured. The function vs data
battle is over. Other tools do not
encompass all aspects of process,
data, internal and external interfaces
and the user interface.
The LSWY2K (Year 2000) module
has been specifically written to
interface with the Hypertext database
and provide the users with addresses
of code to be changed. The results
can be implemented and tested within
LSW itself.

TM1 OLAP FOR
MULTI DIMENSIONAL

DATABASES

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

Like RDBMS there is an automatic
Audit trail with recovery and standard
Client/Server security to the cell level
by user, group and server. Data can
be accessed via the full function API
and your in-house development tool
such as Visual Basic, Delphi,
Powerbuilder etc. £995 includes
Excel/Lotus interface and one day's
introduction training.

DELIVER QUALITY
NOT DEFECTS!

‐ ‐ ‐ _ ‐‐ ‑

AEGIS organises all the information to
do with product defects and
enhancement requests, throughout
the life cycle of your product. It is a
painless approach to eliminating
defects, organising testing and
managing new releases.
Categorise, prioritise and delegate
problems for investigation and
resolution. The history you generate
becomes a knowledge base everyone
can draw on. Reminders keep you
posted about pending deadlines, cut‑
off dates for new releases, team
meetings etc.
AEGIS is built both for single users
and teams, on one system or sharing
databases over a LAN. Multi-user
locking and refresh ensure database
integrity. Full support for allocation,
delegation, prioritisation and
communication between team
members is provided.
Point and click drill down for details
and export for further application. To
see more details, just keep clicking.
Any field more complicated than a
simple value hasa list box behind it
that you can select from. Filter, view
and sort fields with text or graphical
reporting facilities.
And much more... AEGIS provides a
host of powerful features- little things
like phone lists and reminders, and
big things like graphs, full import and
export facility and a word processor
with full mail merge capability.
AEGIS puts you back in control, and
helps ensure the defects are out and
the quality is in.

Aesis
Readmar Systems Ltd

239 Kilburn Park Road, London NW6 5LG
Telephone: 0171 625 5255 Fax: 0171 624 9404 Compuserve: 100336,3347
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interface, but I found that I could not per‑
suade X to do what I wanted. X (and I sus‑
pect W i n d o w s ) expects you t o separate all
your code into the parts that lay out the
screen and the parts that maintain
the image based on the state of
the program. The understand‑
ing that ‘this is the way that
peoplewrite GUI programs’ is
embedded deep in the structure
of the system. Features like dynamic resiz‑
ingor adding extra screen objects simply do
not work the way I would like them to. This
is clearly demonstrated in x c a l : when I add
a text line to a box on the screen, I then
would like that box to change size to accom‑
modate the extra text line. It won’t, because
the screen area is set in stone whenI first
create the screen object and there is no
clean way to make it expand.

Well, you are saying, aren’t dialogue
boxes dynamic enough? After all, they pop
up dynamically and are intended for
dynamic responses. Well, they do this to a
certain extent, but I find that there are sev‑
eral problems with Windows dialogue boxes.
First, they're often modal and refuse to go
away for a short time while I use another
application to find the data I need. Second,
they often don’t accept pasted entries ‑
indeed, the whole area of application sup‑
port for cuttingand pastingis a mess.Third,
y o u cannot change the size of dialogue
boxes, and this is often a pain. These days
many of them contain interior windows to
display the file system or files within i t . You
cannot change the size of this window: all
you can do is scroll i t . This can make navi‑
gating a large or complex file systema try‑
ingbusiness.

Directorial control
The biggest problem with GUI basedinter‑
faces is how they deal with context of the
files on which applications operate. Since
files are stored in directory trees, the user
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has to have some way of dealing with the
geography of their system. With a com‑
mand line interface, the notion of the cur‑
rent working directory provides a
consistent method of allowing the user to
select the primary location for running
commands. All commands are executed in
the context of a single directory and every
command that is started from the com‑
mand line will inherit knowledge of that
directory, generating and accessing files
relative to it .

GUIs,on the otherhand,have great prob‑
lems with file context. When a command is

launched from the desktop,
what should its current

working directory
be? It seems to

m e  t h a t

T h e r e a r e
s e v e r a l
a s p e c t s  o f
c u r r e n t G U I s
T h a t a r e
a c t u a l l y
conven ient
w o r k - a r o u n d s
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this problem has never been tackled too well
by any of the click and launchinterfaces that
Ihaveused,the resultbeingthat users spend
a high proportion of their time in those fixed
size file selector dialogue boxes trying to get
to the correct place in the file system.

In general, if you click onacommand icon,
thenthe commandwillstart in itsowndefault
home directory. It’s usually possible to set
which directory, either globally for that par‑
ticular command, or these days, for each
shortcut iconthat exists onthe desktop. Some
applications will pick up the last directory
that the u s e r touched with the program.
Finally, there’s often a default setting, which
is the directory where the system found the
binary for the program,andthis results in lots
of unwanted litter in the system directories.
Of course, you can click ona file to launch an
application, or drag a file onto an application
icon. It seems then that Windows hands the
problem of file context to the application. It’s
up to the programmer to decide whether the
NEW, OPEN or SAVE AS menu options
should use the directory of the source file, the
default directory, or the last place that the
user touched. Every application deals with
this problemusingitsown rules,disregarding
any thought as to interface consistency.

Most applications are set up to work
well when you opena file in one directory,
work on it and save it again. Complications
start to multiply when you aremovingfiles
from one directory to another providing
some processing with the package but pre‑
serving the original file. If you are process‑
i n g many files, then you will spend a
considerable par t of your l ife entering
clicks into the file selection dialogue box to
choose either the source or destination
directory. This becomes tedious and is
prone to error.

What’s neededis a recognitionthatfilecon‑
text is aproblem,rather thanjust forcing peo‑
ple to waste their time doing it by hand. I can
see various solutions: perhaps each file selec‑
tion box should have the ability to select from
aknownhistoryoffilecontexts;or maybeeach
applicationshould have the notion ofa source
and destination file context that can beset for
each file that is processed.There needsto bea
system-wide decision about this problem so
that the solution is mandatory and applied
consistently everywhere.

Scaling problems
The biggest fault of GUI systems is that they
don’tscale: GUIapplicationsaregreat at doing
somethingto one dataset storedin one file, but
hopeless at applyingchanges to many files.

Let’s consider Microsoft Word. Yes, it’s
easy to get into. You can just sit down and
create a document, play around with its for‑
mat and print it out at the end of the day,
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OOdevelopment at your pace and price
@Learn OOtechnology at your own pace, and
scale up to meet the sophisticated needs of
large-project teams in a business enterprise

@Create applications in a fraction of the time
normally required

@Improve your company’s competitive posture
and 1/S relations with users by responding
faster to changes

@Use your existing assets, such as code, data,
business process models or programming
skills, to enter the visual age of OOprogram
development

A more powerful visual tool
@Multiple platform support for both develop‑
ment and execution of applications on IBM
OS/2®, AIX®, and Microsoft*Windows*

@Affordable stand-alone and integrated team
p r og r amm i n g versions

@SOM/DSOM support
@Significantly improved development and
runtime performance

@Excellent cross-platform portability using
native platform widgets

@Expandable library of over 2,500 classes
@Enhanced application packager

Increased Productivity
Not just another GUI front-end builder or
prototyping tool, VisualAge for Smalltalk offers
you a rock solid and dependable programming
environment. The complexity of operating
systems and new communications protocols
and APIs is hidden. You can focus on meeting
your business demands rather than trying to
guess what technology you will need further
down the road. Novice VisualAge users have
built applications in two weeks that normally
would take months using C or COBOL.
Applications that might take
weeks? Done in hours.

»VISUALAGE” FOR SMALLTALK
Team programming
VisualAge provides comprehensive support for
networked or advanced individual developers.
This support includes concurrent access to a
central library of classes, configuration
management and version control.

A new age in application development
VisualAge. Powerful. Complete. Hear what the
industry has already said about VisualAge, like
Ed Yourdon; “Don’t just envision it, see it for
yourself.”

jromotional packT
Please send meacomplimentary promotion pack,
including additional product i n f o rma t i o n , o f the new

VisualAge for Smalltalk v3.

Bloomsbury Software Company Ltd, 3-6 Alfred Place,
Bloomsbury,London WCIE 7EB or call:
PhoneNo: 0171 436 9481 Fax No: 0171436 0524

and y o u r promotion pack will be rushed to you!

. Post this form to: The
company



T E C H N I Q U E S
but if you want to have a great number of
documents with a consistent style, then you
have to spend some time getting to grips
with the style management tools, and reli‑
giously apply the correct style to every
appropriatepart ofevery document.There’s
a chance that you can make changes to the
house document style by loading new style
settings into Word and applying them to al l
the documents that you already have.How‑
ever, this job has to bedone manually by a
humanoperator. Ideally,I 'd like to auto‑
mate the necessary edits.

Contrast this to the way that
I went about creating the 300 or
sopages that comprise my Can‑
terbury Tour that is si t t ing on
the Web wai t ing for you to vis i t . Each
HTML file contains much the same layout
information but different data. At the out‑
set, I created two or three pages using an
HTMLeditor before realisingthat this was
not the way to go. Now, a page in the Can‑
terbury Tour starts lifeasa description file
much like:

T I T L E : T h e End o f S t o u r S t r e e t

COPYRIGHT: A u g u s t 1996
LANDSCAPE: 4232 . jpg
DIRECTION: Sou th -Wes t

NEXT: 4234.html
L E F T: d239.html
R I G H T: 4238.h tml
BACK: 4233.html
TEXT:

<p> W i t h t h e S t . M i l d r e d ’ s T a n n e r y o n

t h e r i g h t ,
e t c

This file is passed into a shell script that
turns the keyword lines into a set of M4
macro definitions that are in turn applied
to a template file to generate the HTML.
The point is that I can change the page style
and standard content very simply by edit‑
i n g the template file and automatically
regeneratingall the HTML files.

It didn’t take a lotof time to put the whole
system together. The tools I use to create
these 300-odd pages are those used in my

everyday-lifeasaUnixuser.The program
isa41lineshell script,and

is mostly input to
the s e d com‑

mandthat

The b i g g e s t
f a u l t o f G U I
s y s t e m s  i s
t h a t  t h e y
d o n ’ t s c a l e .

converts the description file to the M4 source
file. The point is that the Unix learningcurve
that I started to climb up some twenty years
ago gave me access not only to a set of tools
but also to a methodology that can beused to
put these tools together to performnewtasks.
And, of course, they can be applied to a thou‑
sandfiles aseasily asto one.

I don't see this combinatorial paradigm in
any of the GUI basedtools: the creator of each
application has to attempt to foresee all the
ways that their program might beused.This is
hard.The different people who wrote sed and
m4in the early 80’s were writing general pur‑
pose tools and didn’t need to foresee that I
wouldbeusingthem to generate HTML in the
late90's.There is alsoa needfor properautoma‑
tion in performingconsistent actions to a set of
files: this issimply lackingonmostGUIs,being
replacedby tedious humanactivity.

Paradise lost
In moving towards GUI based systems, we
have certainly madecomputers more acces‑
sible to a wider base of users, but we have
also lost sight of several positive features.
In fact, we've lost manyoft h e features that
madeUnixpopular in the first place. People
don’t seem to complain about this, perhaps
because their expectations of what the sys‑
tem should dois limited bythe ‘style ofuse’
pushed hardby current system vendors. It’s
often said that Unix killed operating sys‑
tem research, a statement that I think is
only partially t r ue . What happened was
that Unix proved flexible enough for oper‑
ating system research to move onto i t . It’s
possibly the case that Windows has killed
GUI research with an inflexible fait accom‑
pli. As I said before: what you can’t see, you
cannot get. a

Peter Collinson is a freelance consultant
specialising in Unix. Hecan bereached
electronically as pe@hillside.co.uk, by
phone on 01227 761824 or on the Web at
http://www.hillside.co.uk.
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Between
the lines
Astandard inlining facility for Cmay
seem simple to define, but there are
some subtle issues involved, as
Francis Glassborow explains...

of discussion among those involved in developing the next C
standardabout providingan i n l i n e facility in C.

The first bone of contention is whether this should involve intro‑
ducinga new keyword. Despite the opinions of the old school on new
keywords, it would seem to make sense for the next version of C to
reserve all the C++ keywords.While I recognise that ISOCand ISO
C++ are separate languages (though derived from a common ances‑
tor), this is not to say that I amagainstmakingit easier tomove code
betweenthem.

If we doelect to reservethe i n l i n ekeywordin C,wemight aswell
use i t . The question is:shouldCjust adopt the C++ conventionwith all
the consequential problems ofwriting a ‘one definition rule’, or can it
dobetter without introducingforward compatibility problems?

There are basically two different situations wemust consider: file
scope function definitions (w i th internal linkage) and global ones
(external linkage).

The first question to ask is whether we needa version of i n l i n e
for file-scope purposes. A compiler can always inline a s t a t i c func‑
tion since it alreadyhasall the information it needs.Any quality com‑
piler (are there any?) should inline functions like:

static fn(int 1) Lretum i++;3
because it is clearly advantageous both for size and speed reasons.
For larger functions, the decision is more complicated, but compilers
can still make sensible choices. The fact that most do not treat s t a ‑
t i c qualificationof a function asa hint to consider inlining is irrele‑
vant: they should.

As no one is suggesting that i n l i n e should force inlining in all
cases, introducing inlinequalification for static functions gains noth‑
ing. Some argue that it would encourage programmers to use such
declarations instead of manually inlining code with preprocessor
macros, but this does not standup to examination. The preprocessor
is the only option (apart fromwri t ingthe code in yourself) if youwant
code to be inlined in bothCandC++. Certainly we shoulddiscourage
the use of preprocessor macros ‐ they are a source of almost asmany
problems as leaving out prototypes ‐ but this is really a matter of
quality training coupled with quality compilers.

I have no problem with making file-scope i n l i n ea hint to the
compiler to optimise the use of the definition for speed by actually
inliningor partially inlining the code. I just donot think that it buys
us asmuchas some experts think.
The issue of global inlining is both more complicated and more

worthwhile. As we develop more sophisticated compilers we can

O ver the last few weeks there has been an increasing amount
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anticipate that they will beable to inline functions that resideoutside
the current file. In suchcircumstances a prototype such as:

extem inline void fn (void);
mightbemade tomean: ‘Go and look for the definitionof f n ( ) and if
you find it consider using that definition in i ts own context to gener‑
ate inlinecode for the places it is used’. If the compiler cannot find the
definition it will simply ignore the i n l i n e qualification. This cer‑
tainly seems tomake sense asi n l i n e becomesahint to the compiler
both to look for the definition and to consider its use if and when it
finds it .

Asweare still someway from havingsuchcompilationtools read‑
i ly available,wemight consider givingmeaning to the following:

extem inline voidfn (void) £
puts ("This isanexample");
return;

3
sothat the compiler treats this as a prototype for f n ( ) with a local
copy of the definition code provided for convenience in inlining.

Nowwhat shouldwe dowith code such as:

static int counter=0;
static inline int local ()£
return counter ++;

3
extern inline int global OL
return counter ++;

There is noproblemwith l o c a l () as there is no reasonwhy it should
notbindcoun te r to thefile-scopecoun te r that hasbeenprovided.The
question is what we should do about g l o b a l ( ) . I think we have two
alternatives. The first (which I prefer) is to specify that identifiersused
in suchcases shallnotbindtofile-scopeidentifiers.Theotheroption is to
specifically require a diagnostic because sucha bindingwill breach the
‘one definition’ rule. Even today, any halfway reasonable C++ compiler
should issuea diagnostic for suchimplicitbreachesofODR.

What I hope that no one wil l find acceptable is adding another
instance ofundefinedbehaviour.Cshouldbeseekingto reduceunde‑
fined behaviour not the opposite.

Java standardisation
The recentLondonmeetingof ISO’sSC22set u p a study group to con‑
sider standardising Java. There are several issues to consider, the

EXE: The Software Developers’ Magazine 43



TECHN IQUES
first beingwhat actually needsstandardising.The current consensus
is that there are at least three and possibly four areas where work
should bedone. These are: the Java Virtual Machine and byte code,
the Java language, the core libraries (such as string and exception
support) and the APIs. Whether the last two are separate items is
open to discussion. I hope that wewill avoid the C++ route of one
monolithic standard.There ismuchtobesaid for getting aJVMstan‑
dard out early sothat those that want to implement other languages
and tools to runon the JVM orwho want to provide translation tools
andjust-in-time compilers toconvert bytecode to nativecode can rely
ona single universalmodel.
The first face to face meetingof the Java Study Group will take

place in California some time during the secondweek ofJanuary. In
the meantime there is a reflector (SC22JSG@dkuug.dk) for those
with aserious contribution tomake.

Books& CDs
Among the vast quantity of C/C++ dross that clutters bookshop
shelves you will sometimes find a book that is informative. Unfor‑
tunately, most experts write in a style that makes reading hard
work. This makes the rare exception something worth shouting
about. Ruminations on C++ (0-201-42339-1, £21-95) by Andrew
Koenigand Barbara Moo is one such book. Andrew’s earlier book,
CTraps andPitfalls, is still one of those books that are well worth
readingbut over the years he and his co-author have honed their
writing skills while contributingarticles to JOOPandC++Report.
This book is the result, and while the contents have all been pub‑
lishedelsewhere asarticles they have undergone substantial revi‑
sion. The technical content has been updated where relevant, but
more to the point the writing has benefited from that extra look.
This is definitely one of those books that every C++ programmer
should read.

In a more specialist vein, those interested in parallel program‑
mingwill find thecollectionofpapers in ParallelProgrammingUsing
C++ (edited byGregoryWilson and Paul Lu,0-262-73118-5, £34-95)
worth reading.It isabroadsurvey ofthe current work usinglibraries
andaugmentedC++ compilers to support the variousmodels of par‑
allel processing.The editors havedone a goodjob of gettingthe large
number ofcontributors to write intelligibly.

Two more CDs arrived onmydesk this month. This time they
come fromMiller Freemanwho acquiredRDPublications lastyear
and thereby became the publishers of C/C++ Users Journal and
WindowsDevelopersJournal. CUJ startedout as the newsletterof
the C Users Group (a US based group) and then grew into a com‑
mercial publication. I ts contributors are expert C/C++ practition‑
ers. If you do not already know about it the CD with six year’s
issues (January 1990 - December 1995) will make an excellent
introduction.
WDJ targets Windows developers across the whole range of lan‑

guages and tools that are appropriate. TheCDcovers all issues from
the first (December 1991)up to December 1995.
Both these CDs are excellent value at £39-95. They can be

obtained in Europe from Parkway Gordon (01491 875386 or email:
parkway@rmple.co.uk).

Lastmonth’s problem
The problemwas to findallofthe errors in the followingcode,assum‑
ingthat all necessaryheadershavebeenincluded.
The first, andvery serious error, is that the type of buf fer is differ‑
ent i n each file. I n fi l e 1 . c i ts type i s array o f S IZE cha rs . I n
file2.c i t ispointer tocha r. Becauseoftheway somanybookspre‑
sent the use of arrays, some programmers believe that the type in
fi l e 1 . c i s pointer t o cha r. While i t i s true that for most uses i t
decays to sucha type, that is not its underlyingtype.

44 EXE: The Software Developers’ Magazine

Filel.c:
char buffer[size]; //SIZE provided inanincluder header file
/* other Ccode*/
File2.c:
extem char * buffer ;
void capitals()%

w i ;
for(i=0; i<SIZE; i++)
i f( b u f f e r[i] >='a' &buffer[i]< ='z')

buffer[i] -= 32;
return;
5
Consider how your compiler will generate code for b u f f e r [ 0 ] in

each file. In £ i l e 1 . c it simply uses the address provided by the
linker/loaderastheaddressofachar. In file2.c, thecodewillattempt to
use another level of indirection, and use the address provided by the
linker/loaderasthe sourceofapointertocha r.Unlesswehaveassigned
new values to the elements of the array this address will consist of the
zerobit patterns in sufficientsuccessive (probably twoor four) elements
of thearray.This zerobitpatternmayormay notcorrespondto thenull
pointer ‐ there is norequirement I am aware of that this shouldbethe
case. This leads to a whole nest of arcane speculations that are of no
practical value to the workingprogrammer.

Though it hasnot beenstated, there is aclear implicationthat the
function c a p i t a l s defined in file2.c is intended to convert the
string in b u f f e r to upper-case. Some programmers are so condi‑
tionedbyhavingEnglishastheir mother tongue that they completely
forget that even when usingextendedASCII the conversion by sub‑
tracting 32 from the value for a lower-case letter does not work for
any languageusingaccented letters.The function should read:

aema
4;
i=0; i<SIZE; i

Pre e l l=p e eDsrdum;
3
Now our code is independent of the character codingand localemay
look after some of the other problems.Unfortunatelyeven in English
weuseaccented letterswhere weare usingforeignwords sothe func‑
tionmay still fail to doall that might havebeen intended. In the real
world caseconversionsareconsiderably morecomplicatedthanmany
realise.

This month’s problem
Weall, I hope, know that there is a difference between cha r and
s i g n e d cha r. However, what is the difference between i n t and
s i gned int? Just about every C programmer thinks they are the
samebutthere isoneplacewheretheyarenot.Doyouknowwhat it is?

ACCU Conference 1997
TheFriday(July 18th)is beginningto look interestingwith seminars
from such experts as Neil Martin on software quality assurance,
RichardJones ongarbage collection,one of RationalRose’s formida‑
ble teamonUML.That is just a few of the top class line-up of semi‑
nars to complement the main speakers on the Saturday (Bjarne
Stroustrup,TomPlum,DanSaks,PJ PlaugerandprobablyAndrew
Koenig). I hopeyou have the dates in your diary.

a
Subscriptions: individual£15, student £7.50, corporate £80,
Overload& C++ SIG£15 (+ACCUmembership). Forfurther
informationandapplicationforms write toFrancisGlassborow,
64SouthfieldRoad,Oxford, OX4 1PA, ring01865246490or
email francis@robinton.demon.co.uk
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...then there’s our Windows training...
..WOSA for C++ Programmers and WOSA for Visual Basic Programmers
and Visual Basic Programming and Visual C++ Programming and Visual
Programming with Delphi and Java Programming and Visual C++ for
Windows and Advanced MFC Programming with Visual C++ and OLE

Programming with Visual Basic and Database Programming with MFC &
Visual C++ and Programming SQL Server with Visual Basic and Access

Application Development and Access Basic Programming and Advanced
Visual Basic Programming and Excel Programming using VBA and
Multimedia Programming with Visual Basic and OLE/ActiveX
ProgrammingwithVisualC++ andOLE Containers &Servers and Fortran90
Programming andVisual Basic Enterprise Programming and...

Richfords: A programme to suit you.
At Richfords we don’t try to cover everything in IT - unlike other
training companies. We stick to what we're good at: providing
focused training for Windows Developers.

Our course leaders (who still work in the real world - and face the
same challenges asyou) write, deliver and maintain Richfords’ own
integrated courseware. And our pre-course assessment process
ensures that your skills and objectives are right for the course, and
shared by the class.

At Richfords, you'll find the right training solution.

For a full schedule of courses in London & Bristolcall:

070 10 70 60 61
R I C H F O R D S
W I N D O W S D E V E L O P E R T R A I N I N G

South Bank Technopark, 90London Road, London, SE16LN. Fax: 070 10706062
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This 3-tier client/server report ing system provides a business intelligence
infrastructure tha t gives end-users easy access to decision making infor‑
mat ion wi thout taxing the network, affecting database performance, or
sacrificing sys tem security.

@ The Info Desktop for end-users g i v e s powerful data access, ana lys is and presentat ion
functionality

@ The Info Library manages access to complex data and facilitates i n f o rma t i on shar ing

@ The Info Management S y s t e m delivers centralised control to IT m a n a g e r s & unrivalled
scheduling capability

@ Publishes reports in folders for workgroups to share. Lets users focus on data ana lys is not
data genera t ion

@ The complete solution, ready to run out-of-the-box. Exceptional value fo r m o n e y at £275 per
user ( m i n i m u m5 u s e r s )

Prices quoted exclude delivery (£8.00) and VAT
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@Courses for all levels of experience onCrystal Reports &Crystal Info
@A l l t r a i n e r saccredited b ySeagate Software
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Questions
A
Al

C4

C5

D1

D2

This year’s events
What is the name of the father of
Turbo Pascal who left Borland for
Microsoft after 13years? ( B r o w n i e
points i f you get the spelling c o r r e c t ) .

Microsoft rationalised its software
tools range recently. Which product
did it sell to which company ( p u n

intended)?
Which J used to be an Indonesian
city?
Which J had too much milk in it?
What fate has befallen the inventor
of Tetris?

1996 Birthdays
Which storage peripheral celebrated
i t s 40th birthday this year?
Which major feature of Algol was
invented 35 years ago?
Which electronic design celebrated i t s
25th birthday?
Which microcomputer company
celebrated i ts 20th birthday?
Which PC operating system cele‑
brated its 15th birthday?
Which world class programming jour‑
nal celebrated i ts 10th birthday?
( C l u e : n o t Dr Dobbs) .

Languages
What is the origin of LISP’s c a r and
c d r instructions?
How can you exchange two variables
in LISP without using a third one?
How can you exchange two variables
in C without using a third one?
How can you exchange two variables
in Forth without using a third one?
What does the following program do:
c h a r * f = " c h a r * f = % c % s % c ; m a i n ( )

{ p r i n t f ( £ , 3 4 , £ , 3 4 , 1 0 ) ; } % c " ;

main() { p r i n t f ( f £ , 3 4 , £ , 3 4 , 1 0 ) ; }

Internet and Web
What is the maximum size of the
data areaof a legal ICMP ECHO
Ping request (according to RFC-792)?
Why is this significant?
Which RFC states that ‘Users, service
providers, and hardware and software
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D3
D4

D5

vendors are responsible for co-operat‑
ing to provide security’?
List five trusted TCP ports.
What is the HTML tag used to force a
remote server to push a page on a
client?
Name five HTML tags which are sin‑
gletons, ie have no paired end tag.

EXE: The Software Developers’ Magazine

X M A S  S P E C I A L

Christnas Outz
It has beena long tradition at E X E‐ ie since last year ‑

to run a Christmas quiz. Here’s the 1996 edition...

Java?
Why was the work on Apple’s OS
contributed to Taligent called Pink?
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E6

E7

Fl

F3

F4

F5

F6

G2
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Which company uses city names as
codenames for its products?
Which company changed its inspira‑
tion from Star Trek to birds for code‑
names?

Famous quotes
Who said ‘We believeOS/2 is the
platform for the 90s”?
Who said ‘Within C++, there is a
much smaller and cleaner language
struggling to get out”?
Who said ‘He decided wecouldn't
have a serious system without FOR‑
TRAN, sohe sat down to write a
FORTRANcompiler using TMG’?
Who said ‘I sometimes hear frus‑
trated users comment: “The program‑
mers that wrote this %&##$ thing
should be forced to use it them‑
selves!”. Well wedid, and we’re proud
of the result’?
Who said ‘I would either write free
software or do no software at all’?
Who said ‘I also hope that journalists
won't declare C++ dead because peo‑
ple will ‐ as they should ‐ write bet‑
ter C in the beginning’?

Books
Which forthcoming book by Adele
Goldberg was announced several
years ago and still has not been pub‑
lished?
What is next in the following
sequence: Compilers, The Theory of
Languages, Syntactical Algorithms,
Combinatorial Algorithms...
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Client/server development is one of those things that seems easy to pin down, but amidst the

raditional client/server develop‑
ment is a two-tiered affair:
client applications directly
interact with data sources and
make all the decisions about

how the data should be manipulated. This
approach has several drawbacks, the most
significant beingthat anentire data set often
needs to bepulled across the network to the
client machine (wh ich in many cases will be
low spec), only to bediscarded once a result
has been derived. Under these circum‑
stances, resultsets can get pagedout to disk,
makingthe application’s performance suffer.
Another unfortunate by-product of this
architecture is that all the applicationcode is
very specific to the task for which it was writ‑
ten. If asimilar application is required, the
same logic must be recreated, either from
scratch or by copying code from previous
applications and editing it as appropriate.
Worse still, any general changes which need
to bemade to the code (egto reflect achange
i n the database s t r u c t u r e ) now need t o b e

made(and tested) twice.

The three-tier model
In Visual Basic 4, Microsoft introduced its
first implementation of a three-tier architec‑
tural model, in which the client/server sys‑
tem is broken down into three separate
components, specifically data services, busi‑
ness services, and user services. Although in
reality the implementation of a three-tier
system can vary architecturally, the tiers
split functions asfollows:

The data services component is the actual
source ofthe data,and may includesuch low‑
level items asstoredprocedures(typically the
means for manipulatingdata at the ‘physical’
level) and triggers (used to ensure the refer‑
ential integrity ofthe database is preserved).
In short, this tier is solely concerned with the
mechanics of data access.

Business services is a layer that acts as a
wrapper for the physical database. It is the
component which actually orders data manip‑
ulation and processing, validating its actions
againstbusinessrules.Forexample, in astock
control systemwemightwantausertobepre‑
vented from reorderinga specific item until a
certain minimum stock level is reached. We
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mass of terminology, true enlightenment can be difficult to attain.
Jon Perkins explains the Visual Basic way...

Three-tier architecture
couldachieve this by callinga‘reorder’method
as normal, but making it return an error
insteadof initiatingthe action.

The user services layer is typically the
program r u n by the end user. This layer is
also known as the ‘presentation layer’
(because that’s all it should do). This compo‑
nent interfaces only to the business services
layer and all of its requests for data are sat‑
isfied from that level.The user services com‑
ponent never communicates directly with
the data services component.

EXE: The Software Developers’ Magazine

This approach to client/server design is
known as services model. The philosophy
behind it is that the implementation of
each layer is independent from the other
two layers as long as the interfaces that
exist are clearly and rigidly defined up
front. In VB4 terminology, such a defini‑
tion is known asa contract.

Visual Basic implements the three-tier
architecture by way of its automation facili‑
ties (previously called OLE Automat ion )
which enable separate object components,
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knownasautomationobjects to communicate
witheachother, independent ofwhether they
exist on the same machine or not.

Crafting the server
With the above definition of a three-tier
model, the term ‘server’ can bea little
ambiguous. To clarify this point, here I am
referringto the business services component.

To design aserver component for VB, it is
necessary to map the requirements of the
application to a set of abstract business
objects, which can then be mapped to soft‑
ware objects, and a logical hierarchy built
for their access. Figure 1 shows an example
of the current best practice designfor such a
hierarchy. It contains a top-level interface
object called A p p l i c a t i o n , which encapsu‑
lates the entireobject set ofthe server appli‑
cation. In this case the single object
C u s t o m e r s , which i s itself a collection o f
individualC u s t o m e r objects.

One of the designgoals for a business ser‑
vices component should be reuse. Therefore
when grouping together areas of functional‑
i t y, you have to decide whether some areas
are sodissimilar from each other asto war‑
rant placing them within separate server
applications. Identifyinggranularity of this
kind is good practice because it lends itself
towards greater reuse within the organisa‑
tion as a whole. The Component Manager
application within the VB4 Enterprise can
assist in this process, and tools such as the
BackOffice Systems Management Server (or
SMS) canensure that reusedobjects are kept
up to date throughout the whole enterprise.

The object model that we’re putt ing
together for ou r server consists of three
classes.The first i sthe server A p p l i c a t i o n
object mentioned above. It is the only object
that canbeaccesseddirectly fromclient appli‑
cations‐ allotherobjectsmustbe accessedvia
its methods. It is thus the only object that we
allow external programs to create instances

Figure 2 - Proxy/stub communication ona single machine.
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of, by setting its Instancing property ( i n the
properties dialog for the class module) to
either C r e a t a b l e S i n g l e U s e o r C r e a t ‑
a b l e M u l t i U s e (see sidebar).

To expose our other business objects
(Customers and Cus tomer ) to client pro‑
grams, we must declare them as Public, but
set their instancingproperties to N o t C r e ‑
a t a b l e . Thus, ou r A p p l i c a t i o n class can
expose an instanceo f the Cus tomers class in
the declarations section as follows (note that
I have deliberately avoided adopting any
namingconventions for readability):
P u b l i c C u s t o m e r s A s New C u s t o m e r s

Strictly speaking,nomorecode is required
for the A p p l i c a t i o n class. However, you
may like to make available other methods or
properties such as the version number of the
server. It’salsoworthmentioningthat the use
o f the name A p p l i c a t i o n for the top-level
class mightnotalways besuitable (depending
on the scope of the server).

I n our example, the C u s t o m e r s class i s
designed to mimic (where appropriate) the
behaviour of VB’s predefined C o l l e c t i o n
class, which stores other objects and pro‑
vides certain methods and properties for
accessingthem. Simplifiedcode for the C u s ‑
t o m e r s class is shown in Listing 1.

The C u s t o m e r class i s little more than a
data containerwhicheither receivesorreturns
data by using the new VB Let/Get property
statements.The code for this class is shown in
Listing2. Note that the actual data members
are declared as P r i v a t e . This is where the
strength ofthe class modelcan befound: mod‑
ifications to the data can be validated and
refined,or rejectedif necessary,beforethey are
applied. It is simple to use these features to
implement business-oriented validation
checks,since the ‘real’ data is hidden.

Runningthe server
Having gone this far in a real project, we
needto make a few changes in order to get it
to r u n asa server. When a new VB project is
created, a blank Form1 is always created
with it . This can probably be deleted, since
the server is unlikely to needto interactwith
a local user. For OLE servers, it is more
usual toset the application start pointasSub
Main, rather than havinga startup form. In
our example, no actual initialisation code is
required (although Sub M a i n still has to
exist), butin reallife this is the naturalplace

CLIENT MACHINE
ClientComponent

ClientComponent : Server Component Creates

Creates Creatable reference proxy
reference proxy stub object to object
toobject ‘Application’ ‘Application’

Hie ocall

EXE: The Software Developers’ Magazine

Automation proxy =
stub

for code that does things likeloadingregistry
entries (for example, to determine the loca‑
tion of the central error repository).

The applicationstartpoint isset in the Pro‑
ject page of the Tools Options dialog.This dia
logalso contains a few other settings of note:

ProjectName:This stringis usedto iden‑
tify (wi th in the registry) the classes defined
a s P u b l i c . I t i s used a s the Type Library
name, and is the string associated with the
globally unique id (GUID).

Application Description: This is the text
that wil l be displayed in the Tools Refer‑
ences dialog to identify the server.

Start Mode:The normal behaviour for an
OLE server is to terminate i t s e l fif there areno
referencesto it.Settingthe start modeto OLE
Server overrides this and keeps the server
open. This is necessary because the entries in
the registry for applications that are running
from the development environment only exist
while the server is actually in r u nmode.If the
server were to start up andthen immediately
close down againbecause there were no refer‑
ences to it then the client application would
notfindthe server’sentriesin theregistryand
thus wouldnotbeable to connect to i t .

Once these are set, it is just a matter of
selectingthe Runcommand and,correct syn‑
tax permitting,the server shouldberunning.

Communication between layers
Any software component bui l t by Visual
Basic which uses automation will automati‑

"ServerComponent
Creatable

stub object
| Application’ j

Figure 3 ‐ Proxy/stub communication over the network.
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‘custmers.c ls
Opt ion E x p l i c i t
P r i va te coll_Customers As New Col lect ion

Listing 1 - Simple Customers code listing.

cally include an additional software compo‑
nent, either a proxy or a stub (although it
could conceivably contain both). Proxies are
associated with clients, and stubs with
servers (seeFigure 2). These agents take care
of marshalling parameter data to and from
the process address spaces, and co-ordinate
communications between the automation
objects via the remote procedurecall service.

If theclient and server processesresideon
different machines then an additional pro‑
gram (the automation manager) needs to be
running on the server’s machine. It handles
the additional processing necessary to ferry
RPC calls across the network (see Figure 3).

Note: this VB-specific networked RPC
mechanismmaynotbearoundforever: it would
seem likely that version 5 will sport aDCOM‑
basedimplementation.

Error handling
Visual Basic, by nature, ideally needs an
error handler to be installed in each Sub or
F u n c t i o n that contains code. This m a y
appear to increase the coding workload, but
this process can be helped by using tools
such as TMS’s AutoCoder for generating
configurable code templates with standard
error handling for each Sub/Function.

For the server application it is unlikely
that you would ever wish to report an error
simply by popping up a message box ‐ the
fault might not be noticed until a user com‑
plainsthat the application is not responding.
Therefore, the error handler should either
deal with the error locally ( i f it can) or use
the E r r . R a i s e syntax t o pass the error u p
to the next item in the call chain, which is
probably the calling application. If it isn’t,
then each layer should fail gracefully and
pass the error back up the chainuntilthe top
layer is reached.

It is notpossible to predictevery error that
can occur, soallowance mustbemade for this
by defining some sort of catch-all error code.
Because acatch-all error trap can only return
ageneralerror value back to the callingproce‑
dure, it is agoodidea to implement some form
of server-side error manager which writes
errors to acentral repository.The client appli‑
cation can then report to the user that an

54

End With
End Sub

Set I tem =

End sub

End P r o p e r t y

unforeseen error occurred in the server and
that the helpline should investigate i t . This
process can be of most use if you allow the
client application to report a serial number
which relates to the primary id of the error
record.Fordatabaseapplications,it is betterto
implement this central repository as a sepa‑
ratedatabase or evena flat file, since the error
might have been a problem reported by the
data services component (ega communication
link failure). In general error handlingshould
never bereliant on other components.

The client application
The client application is the representation
of the user services component ‐ the presen‑
tation layer interacting with the business
services component and displayingresults to
the end user for viewingor manipulation. To
interact with the server, the client needs to
obtaina referencet othe A p p l i c a t i o n class.

References can be obtained via the
S e t . . A s New < c l a s s > statement. Eg:
D i m m y S e r v e r A s C u s t o m e r S e r v e r . A p p l i c a t i o n

S e t m y S e r v e r = N e w C u s t o m e r S e r v e r . A p p l i c a t i o n

And then used like this:
D e b u g . P r i n t "Connec ted t o _

C u s t o m e r S e r v e r . A p p l i c a t i o n v e r s i o n " _

& myServer.VersionNumber

After some usage, the reference is then deal‑
located:
S e t m y S e r v e r = N o t h i n g

The client application needs to know
where the C u s t o m e r S e r v e r object exists. To
tell i t, open the Tools References dialog and
select the object entry which corresponds to
the application description that you gave to
the server. It can beworth using the priority

* custmer.cls

coll_Customers.Add Item:=obj_New, Key:=str_Surname

Public P r o p e r t y Get I tem(var_Key As Va r i a n t ) As Customer
"Returns a s p e c i fi c Customer o b j e c t

coll_Customers.Item(var_Key)

‘Remove(var_Key As Va r i a n t ) ' Remove o b j e c t from the col lect ion
coll_Customers.Remove var_Key

Pub l i c P r o p e r t y G e t C o u n t ( ) A s I n t e g e r ‘ R e t u r n t h e Count p r o p e r t y
C o u n t = coll_Customers.Count

button to raise your server's entry to near the
top of the list. This will alter the order which
VB uses for lookingup server names ‐ if there
are any conflicts, the server which is highest
in the list will get the connection.

The customer server illustrates some key
points of client/server programming, but is
limited by its lack of support for persistent
data. It is possible to modify the existing
C u s t o m e r s class without changing any o f
the interfaces, and replacement code for the
relevant methods is shown in Listing 3.
These listings are somewhat simplified and
contain no error handling ‐ the sample code
onthe EXE OnLine site (ftp:/ /ftp.exe.co.uk/
pub/exestuff/vbcs) is more comprehensive.
Note that the code uses stored procedures on
the database, I could have used pure RDO
calls which would have made for easier cod‑
ing. The reason I used this approach is to
illustrate processing being performed at the
data services layer.

Navigating the dots
While the remote automation architecture
offers a tidy way to developing three-tier
applications, performancecanbea problemif
there is repetitive accessing of interfaces (eg
using the O b j e c t . P r o p e r t y syntax). I f our
example contained 50 records then it would
bea reasonableassumption that to access all
o f them, the new For. .Each. .Next language
construct would be the correct course of
action. This could be coded as:
Dim m y C u s t A s C u s t o m e r
F o r Each m y C u s t i n m y C u s t o m e r s _

m y L i s t B o x . A d d I t e m myCust .F i rs tName _
&  "  "  &  m y C u s t . S u r n a m e

N e x t

Publ ic P r o p e r t y L e t ID(1ng_NewValue As L o n g )
mlng_ID = Ing_Newvalue

O p t i o n E x p l i c i t
Pr iva te mlng_ID As L o n g
p r i v a t e mstr_FirstName As S t r i n g
P r i v a t e mstr_Surname As S t r i n g
Private mstr_Address1 As S t r i n g
Pr i va te mstr_Addr As S t r i n g
Private mstr_Postcode As S t r i n g

Public P r o p e r t y Get I D ( ) A s L o n g
ID =  ming_ ID

End P r o p e r t y

End P r o p e r t y

End Property

Public Propertyost Surname( ) As S t r i n g

r_NewValue As S t r i n g )

' ... Get & L e t f o r FirstName, Addressi1, Address2 and
' Postcode are coded in a similar way as for Surname

EXE: The Software Developers’ Magazine

Listing 2 ‐ Simple Customer code listing.
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S P E C I A L R E P O R T
* Custmers.cls
Public Sub Add(st r_Fi rs tName As S t r i n g , str_Surname As S t r i n g , _
str_Address1 As S t r i n g , str_Address2 As S t r i n g , str_PostCode As S t r i n g )

*' Adds a new record to t h e database
Dim obj_New As New Customer ‘ Create a new CCustomer ob jec t
Dim s t r _ s q l A s S t r i n g
* Send the data down t o SQL S e r v e r
s t r _ s q l = “ e x e c u t e sp_ InsCus tomer ' "

r _ s q l = str_sql str_Surname &
s t r _ s q l = s t r _ s q l & str_Addres: & str_PostCode & " ' "
Dim rdo_ps As rdoPreparedStatement ‘ P r e p a r e the SQL s t r i n g
Se t rdo_ps = grdo_Conn.CreatePreparedStatement("", s t r _ s q l )
r d o _ p s . E x e c u t e  '  R u n  i t
Bet rdo_ps = N o t h i n g ‘ Dereference ob jec t
* Rebuild the object h i e r a r c h y. Must b e done a s a fresh read because
* t h e new CustomerId value is a l loca ted automat ica l l y bidSQL Server
S e t u p C o l l e c t i o n

End Sub

str_PirstName & "'
& str_Address1 & "', '"

Publ ic Sub Remove(var_Key As Va r i a n t ) ' Deletes a Bi -geuse z
Dim rdo_ps As rdoPreparedStatement
Dim s t r _ s q l A s S t r i n g
S e t r d o _ p s = g r d o _ C o n n . C r e a t e P r e p a r e d S t a t e m e n t("", _

" e x e c u t e sp_DelCustomer * & Tr im(CStr(var_Key)))
rdo_ps.Execute
S e t rdo_ps = N o t h i n g
* If the error handler has not yet triggered then it is s a f eto go* ahead and remove the record from the local collection object
coll_Customers.Remove CStr (var_Key)

End Sub

Pr iva te Sub S e t u p C o l l e c t i o n ( )
* R e a d sall r e c o r d s from the database, writes each record to a new
* Customer o b j e c t and then adds t h i s ob jec t to col l_Customers
Dim IngDelcount As Long
Dim rdo_ps As rdoPreparedStatement
Dim rdo_rs As rdoResultset
F o r lng_DelCount = 1 To coll_Customers.Count

coll_Customers.Remove 1
"Empty t h e c o l l e c t i o n

Listing3 ‐ Replacement code to add database support.

In fact, if this code were run asa client talk‑
ing to a remote server then it could take sev‑
eral seconds to complete the execution. Now
imagine a form which had several such list

PETERBOROUGH * TECHNICAL CON

Creation of effective on-screen andpaper
computer manuals

For a folder describing a l l our services, please
call 01733 237037, e-mail petecom@bcs.org.uk

or fill in the reply card in this copy of EXE

visit our web site at
http://www.gold.net/petecom/

Daee
56 2 CIRCLE NO. 976

s t r _ s q l = s t r _ s q l & mstr_Address1 &

boxes. The user would have time to go and
get a coffee while it worked. Why is it so
slow? The reason is the overhead for the
preparation of every RPC transaction

N e x t Ing_DelCount
' Execute the stored procedure which g e t s a l l o f the customer records
Se t rdo_ps = grdo_Conn.CreatePreparedStatement ( " " , _

" { c a l l sp_GetAllCustomers}")
S e t r d o _ r s = rdo_ps.OpenResultset (rdOpenKeyset) ‘ Open the record s e t
While N o t rdo_rs.EOF ' F o r each record in the r e s u l t s e t . . .

Dim ob j_Loca l As New Cus tomer ' C r e a t e a new Cus tomerob jec t
Wi th ob j_Loca l ' Add each fi e l d o f the c u r r e n t reco rd to the new o b j .

« I D = CLng(rdo_rs(SQL_CUSTOMER_ID))
-FirstName = rdo_rs(SQL_CUSTOMER_FIRSTNAME)
.Surname = rdo_rs(SQL_CUSTOMER_SURNAME)
-Address1 = rdo_rs(SQL_CUSTOMER_ADDRESS1)
-Address2 = rdo_rs(SQL_CUSTOMER_ADDRESS2)
-Postcode = rdo_rs(SQL_CUSTOMER_POSTCODE)

End Wi th
coll_Customers.Add Item:=obj_Local,_ ‘ Add t h e new (popu la ted) o b j .

‘Key:=CStr(rdo_rs(SQL_CUSTOMER_ID)) ‘ to the coll_Customers c o l l .
“ebj_local = Nothing ' Release our reference to the l o c a l o b j e c t

v *' Move to the next record in the r e s u l t s e t

‘ Dereference the connections

s t r _ s q l = s t r _ s q l & mstr_FirstName & " ‘* & mstr_Surname & " ' , '"
" & mstr_Address2 & " ' , '"

s t r _ s q l = s t r _ s q l & mstr_Postcode &
* Se t up the SQL sta tement f o r processing v i a r d o
S e t rdo_ps = g r d o _ C o n n . C r e a t e P r e p a r e d s t a t e m e n t("", s t r _ s q l )
rdo_ps.Execute
S e t rdo_ps = N o t h i n g

End Sub

‘ Run t h e SQL command
‘ Release t h e r d o i n t e r f a c e

between the proxy and the stub. Single
events go unnoticed but when this is magni‑
fied by a factor of 50 ( i n this c a s e ) then the
effect becomes more pronounced. Rumours

Help”EasyWeb
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Use

Windows  He lp
or. W e b P a g e s

ctsoeTel: +44 (0)1494 581244
Fax: +44 (0)1625 827037
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S P E C I A L R E P O R T
suggest that Microsoft has reducedthe over‑
head substantially.

One way to overcome this problem is to
build generic array-passing mechanisms
into the server. The client and server can
then use asingle RPC call to deal with many
piecesof data at a time. A simple example of
this array handling technique is shown in
Listing 4. It could of course be extended to
accept a variable number of parameters
(using the P a r a m A r r a y s y n t a x ) t o define
specific fields to r e t u r n . It would also be pos‑
sible to include range parameters to res t r i c t
the amoun t o f data being sent back into
manageable subsets.

Other performance issues
There is acertain amount oftuningwhich can
be performed in order to optimise the three‑
tier configuration. The choice of data access
model depends upon the scope of the system
If everything is intended to reside ona single
machine and the database resides locally (eg
an Access database), then DAO is the ideal
choice. Forserver-based data services (egSQL
Server), RDO is the more obvious choice since
it is designed to support the object model,
although for the really brave the ODBC API is
slightly faster and gives a greater degree of
control over what you are doing. Beware,
though: you can get into difficulty more easily

( a n d more substantially). The
other Microsoft data access mech‑
anism, the VBSQL.OCX control,
has apparently had its day and is
no longer being developed.

The amoun t of processing
required of the server component
and the actual performanceoft h e
CPU should be weighed a g a i n s t
the throughput capability of the
network infrastructure. It may be
beneficial to either have the busi‑
ness objects on an entirely sepa‑
rate machine from the database
se rve r, o r t o have them reside on

the same machine. It may also be
beneficial to use either C r e a t‑
a b l e S i n g l e U s e o r C r e a t a b l e M u l t i U s e ,
asexplained in the sidebar.

Finally, it is worth considering a pool
manager application to reduce the object ini‑
tialisation overhead. For example, if anobject
i s declared a s C r e a t a b l e S i n g l e U s e and
needs to initialise itself with data from the
data services layer, then a new connection by
aclient could display a noticeable delay while
the new object starts itself up. A pool man‑
ager is designed to maintain several extra
running objects, and thereby overcome the
delay. Visual Basic provides a sample pool
manager asa springboard.

End Sub

> > C l i e n t p r o c e s s ( r e l e v a n t l i n e s ) :
Dim m y A r r a y ( ) A s S t r i n g
ReDim m y A r r a y ( m y C u s t o m e r s . C o u n t , 5 )
myCustomers . I temLis t m y A r r a y

"Declare t h e a r r a y
‘ S i z e  i t

* , . . a n d p o p u l a t e i t

>>Server p r o c e s s :
Pub l i c Sub ItemList (ByRef a r r _ D a t a ( ) A s S t r i n g )

Dim int_CurrentRow As I n t e g e r
Dim m y C u s t As Customer
int_CurrentRow = 0

‘ F o r each o b j e c t add each fi e l d t o t h e a r r a y
F o r Each m y C u s t In col l_Customers

a r r _ D a t a ( i n t _ C u r r e n t R o w,  0 )  =  m y C u s t . F i r s t N a m e
a r r _ D a t a ( i n t _ C u r r e n t R o w , 1 ) = m y C u s t . S u r n a m e
a r r _ D a t a ( i n t _ C u r r e n t R o w, 2 ) = m y C u s t . A d d r e s s 1
arr_Data(int CurrentRow, 3) = myCus t .Add ress2
arr_Data(int_CurrentRow, 4) = myCus t .Pos tcode
int_CurrentRow = in t_CurrentRow + 1

N e x t m y C u s t

Listing 4 - Data array p a s s i n g method.

Raw performance increases are likely to
beoneoft h e features oft h e forthcoming VB
5.The fact that VB has substantial competi‑
tion in the form of Delphi should have given
the folks from Redmond the motivation they
needed to speed things up. I hope. a

Jon Perkins isaMicrosoft CertifiedProfes‑
sional, and is an associate developer with
The Mandelbrot Set (TMS), a Windows only
software house offering consultancy, devel‑
opment and technical t ra in ing . TMS can be
contacted on 01451861212 or byemail at
100526.2624@compuserve.com
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RAD fan DaveJewell
has been looking for a
C++ environment as
convenient as Delphi.

Hechecks out Powersoft’s
Optima++ version 1.5.

mbarking ona project with one
of the mainstreamC++ develop‑
ment systems such as Visual
C++ or BorlandC++ is a bit like
using one of those old role-play‑

ing ‘Adventure’ games. Near the beginningof
the game, you meet a kindly Wizard, Expert,
Sage or Warlock who offers to beyour guide.
He takes you by the hand and leads you
assuredly through a dense, murky forest ask‑
ing you questions about what sort of project
you want to build. ‘Will it beOLEenabled,will
it have support for Print Preview, will it use
MDI?, and so forth. Each time you reply, he
confidently selects a different path from
among the many branching, indistinct forest
trails, all alike.You're gladyou've got his help.
Then,allof asudden,hestopsaskingques‑

tions and says, ‘Well ‐ here we are!’ You look

around and see nothing out of the ordinary,
but your surroundings look hauntingly famil‑
i a r. Suddenly, he gives youa vicious kick
which sends you crashing through the under‑
growth anddown intoa deep, dark pit. Asyou
black out, you remember that no matter how
you answer the questions, you always seem to
end up in the same pit...

When you regain consciousness, you find
yourselfat thebottomofthepit,surroundedby
thousands of lines of printout covered in inde‑

cipherable C++ source code. The walls of the
pit are covered with slime and impossible to
negotiate. In the darkness, you hear some
wild, hungry beast inching towards you. You
realise that the only way out is to understand
the C++ code in front of you ‐ but there’s not
much time and the boss ( e r r r . . . I mean, the
beas t ) is becoming violently impatient and
near crazed with hunger.You cry out for help
and hear the Wizard cackling insanely, high
above you...

Dial Q for Optima

Figure 1 - The Optima++ IDE. Is this Delphi I see before me, or
could it beVisual Basic? In fact, Optima++ borrows ideas
heavily from both these tools, and why not? The IDEis capable
ofperformingbackground compilation of your C++ source while
working on a project, in order to minimise build time.

Vol 11-Issue 7 / December 1996 EXE:The Software Developers’ Magazine

Figure 2 - The Optima++ debugger in action. You
can display a hierarchical viewofg loba l and local

procedures, set watch-points and conditional breakpoints.
Support is also includedfor multi-threadedapplications.

A big improvement over previous Watcom debuggers.
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The real and the counterfeit
Maybeyou've neverplayedany of the old text‑
mode (non-Visual!) adventure games, but if
you've had much exposure to Microsoft and
Borland’scurrentC++offerings, thenyoumay
well havewokenup screamingfrom an night‑
mare rather similar to the ‘adventure’
described above. The fact is that modern C++
development aids ask you a few questions,
churn out a huge amount of C++ source code
that’s intended to form the basis of your
application and then leave you to get on
with it. The chances are that you don’t
even understandthe source code which
has been generated for you. If you did,

you wouldn’t have bothered to use aWiz‑
ard/Expert in the first place ‐ you’d just have
cut and pasted relevant code from aprevious
project, givingyoua lot more control over the
end result.

Before you all start accusing me of being
too controversial,andstickingpins in wax effi‑
giesofDaveJewell, letmejustgently pointout
that there are plenty of others who share my
perceptions ‐ quite a few of them within
Microsoft.In the November 1996issueofWin‑
dows Tech Journal, the editorial states that
Microsoft, Borland and Powersoft all agreed
that ‘barefoot’ C++ programming is rapidly
becomingobsolete.ThenextgenerationofC++
toolswill hidetheunderlyingcomplexity ofthe
class library and allow you to concentrate on
the job in hand. Some people hold up their
hands in horror at this so-called ‘dumbing‑
down’ of C++. However, it’s a trend which I
believe is very welcome and longoverdue.Put
bluntly,VisualC++andBorlandC++are sim‑
plynotvisualprogrammingtools andtheyjust
don’tc u tJamoutardewhenstackedupagainst
tools likeDelphiorVisualBasic.

Ah yes ‐ Delphi. It was arguably Delphi
that provoked this current revolution. For
many years, Visual Basic programmers have
beenable to buildattractive user interfaces in
a fraction of the time taken by a C++ devel‑
oper. However, those of uswho program ‘pro‑
fessionally’ have always been able to look
down our object-oriented noses at Basic pro‑
grammers, pity their under-powered, inter‑
preted applications andmaybe gosofar as to
acknowledgethat theRADparadigmwas use‑
ful for knocking up a quick, slow prototype of
something that was eventually going to be
coded in C++.ButwhenDelphiarrivedonthe
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scene, the cold wind of change began to blow
through the C++ community. C++ developers
were confronted with a system that was not
only demonstrably far moreproductive thana
C++ development system but ‐ ye gods! ‐ it
producedcompiled code too.

The problem with Delphi, of course, is
that it’s based around a proprietary lan‑
guage, only available for one hardware plat‑
form and comes from a company that ( i n the

last year or so) has had some‑
thing of a question mark over
it ’s long term future. Many
C++ developers began saying
that they would kil l for aC++

version ofDelphi...
Morerecently,an increasingnum‑

ber of other development systems are
beginningto appearwhich all use the same

RAD-based paradigm. There’s SuperCede (a
Java development system from Asymmetrix),
VisualCafé and others. Suddenly,VisualC++
looks very dated and even the young blood
VisualJ++ is lookingmorethana little longin
the tooth. Clearly, Microsoft need to regain
some lost ground. Is it just a coincidence that
Anders Hejlsberg,chiefarchitect ofTurboPas‑
cal andDelphi,hasjust leftBorlandandjoined
Microsoft?Timewill tell...

IntroducingOptima++
With all the above in mind, it should come as
nosurprise to learnthat Optima++ integrates
its C++ compiler with a friendly, RAD-style
front-end. The compiler in question is our old
friend from Watcom. I was not particularly
inspiredby my earlier experiences with Wat‑
com’s Windows-hosted development system,
butOptima++ is acompletely different animal
and is much more pleasant to work with.

R E V I E W S
Unlike the earlier system, in which integra‑
tion between the various components was
extremely poor, Optima++ behaves and feels
like a single, integrated IDE.

Aswith Delphi or VB, you can select pre‑
packagedmodules from a component palette,
drag them to a form and tweak them to your
heart’s content usingpop-up property dialogs
or anObject Inspectorwindow. The ‘standard’
and‘advanced’pagesof thepalettecontain the
usual arsenal of Windows controls you'd
expect to find, includingtheWindows 95com‑
mon controls. Optima++ includes some con‑
trols that are inexplicably missing in Delphi
suchasananimationcontrol ‐ great if youcan
findan .AVIfile that it will accept. (Thecontrol
is alarmingly picky).

A number of OLE controls are bundled
with the package and you can add other reg‑
istered controls to the OLE palette page in
the usual way. I particularly liked the set of
NetManage Internet components which
comes with a good suite of pre-built sample
applications.Within aminuteor twoofbuild‑
ing the FTP client project, I was using it to
downloadlast-minuteproductenhancements
from Powersoft’s FTPsite in the States. The
otherNetManagecomponents includeclients
for HTML,HTTP,POPandSMTP.

Certain components can function as con‑
tainers, (eg tabbed dialog controls and group
boxes) allowing for easier placement of con‑
trols and user interface design. The usual
options for aligningandsizingcomponents are
immediately available through pop-up menu
selections. Again, aswith Delphi, renaminga
component will automatically modify refer‑
ences to that component, includingrenaming
ofanymethodsthat alreadyexist.Youcanadd
anewevent handlerby double-clickingon the

Figure3 - Optima++ supports the importingof OLEcontrols into the development
system and - unlike some other development systems ‐ the importedcontrols do actually
work!Here’s the First Impressionchart control in action (which comes with theproduct).

I’ve also imported the NEDLEDOCXControls (downloadedfrom the Web).
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events page of the Object Inspector window
and the handler is then addedasamethodof
the current form’s class. As a convention, the
method name is made up of the component
name,anunderscoreandtheevent type. Thus,
if you'vegotaformcalledForm1,abuttoncom‑
ponent ( o f class W c o m m a n d B u tton) called
M y B u t t o n , then you might end u p with a
C l i c k handler that looks like this:

WBool Form1: :M yBu t t o n _C l i c k

(Wobject * s o u r c e , WEventData * e v e n t )

C
WAppObject .Beep ( ) ;

r e t u r n FALSE ;

}

In Delphi, if you inadvertently add a method
that you don’t want, the environment will
automatically remove it the next time you
build or save the project ‐ it is able to look for
empty event handlers and silently delete
them.Optima++ doesn’t dothat ‐ insteadyou
mustmanuallydelete themethodthrough the
class-oriented view of your project in the
Classes window. Mercifully,deletinga partic‑
ular component will automatically discard all
methodsassociatedwith that component.

Asyou'll havegathered,Optima++ is based
aroundanextensiveclass librarywhichshields
the programmer from the underlyingAPI and
chopsupthecomplex businessofWindowsmes‑
sage processinginto‘bite-sized’event handlers.
The class library does well to present a rela‑
tively high-level view of theworld but contains
somesurprisingomissionssuchastheability to
throw exceptionswhen errors occur. No excep‑
tions are thrown anywhere in the class library,
which means that if you want to take advan‑
tage of exception handlingwithin your own

‘Formbiame the name ofheform class 10wach he hander‘thename othe ewrt thatthe anchon hands Fore x a m i ,you mgit see
Whoo} Forms:sob 4 c i t e r(

e e v e e )

‘or »handler that respondsto Clich erst oncb_i @Porm
‘The handler recemes two arguments
(6 source pomts 10the obyect that generated the rant
(+ vere points to aWEventDuta cbect which provides iformation about the eve,
‘nary cze tet hener donmtned nomen tometer tare spent,Hower, oman

irecessary
the event handeris expected to etm aWBoc! resut FALSE ledicates tht

‘ C o m p l e t e l yhandled the evert, andn oSatherca urea sonat toro To nea haSense!
S e c o n

ject isthename of the object and evwiaone is

application,you'll needto performdata valida‑
tion beforedroppingdownintothe librarycode.
By default, the compiler option for supporting
exceptions is disabled.

Another featureallowsyourapplicationsto
link statically to the class library, or dynami‑
cally to a DLL which contains all the library
code. The latter option can reduce the size of
executables significantly: a typical size would
be around 50 KB. The DLL itself is around
1.44MB.Interestingly,thenextversionofDel‑
phi (3 .0) will provide the same
option.

Optima++ in use
Notwithstanding __radical
advances in computer science,
C++ compilationwill neverbeas
fast asthe frighteningly quick one
pass compiler built into Delphi.With
Optima++, you're very much aware of
the compiler ‘doing its bit’ before you can
start running the program. However, it does
use some neat tricks to reduce the delay to a
minimum.Forone thing, there’s a‘background
build’ optionwhich means that the IDE is con‑
tinually lookingoveryour shoulder,sotospeak,
andrebuildingthings behindthe scenes asyou
change compileroptions, introducenew header
files, and soforth. The downside to this is that
you losesomeof the responsivenessin the IDE
itself,butnottoan unacceptable level.Usingan
external DLL for the class library also reduces
link time considerably.

The text editor is a big improvement over
that supplied with the earlier Watcom devel‑
opment systems. It features syntax highlight‑
ing, customisable colour schemes, drag and
drop for movingtext around (alaWord), anda
convenient bookmark facility available froma

F T P Client

combo box locatedabove the text editingarea.
Youcanselect anidentifier inyour sourcecode
and immediately pop up a ‘reference card’ of
helpfulinformation.Otherpop-upmenuselec‑
tions allow you to instantly get a list of all
occurrences of a particular identifier within
your project,or open the sourcecode relatingto
a designated item. Any IDEwhich incorpo‑
rates syntax highlightingmust, of necessity,
performa certain amount of pre-processingof
the source code. This informationreally needs
to be brought out and made available to the
IDE itself sothat it knows when the cur‑
rently selected item is an identifier,
reserved word, string constant or what‑
ever. Forexample, if you select the word
w h i l e in your source code
and then hit the pop-up

menu,you get an item invitingyou toopen up
the source code forw h i l e , or if or 3.1415926,
or... hohum...

Likeanywell-dressedIDE,Optima++sup‑
ports integrated debugging. You can toggle a
breakpoint in true Delphi-style by clicking in
the left-handmarginofasourcecodewindow,
or else run to the current cursor location. As
with VC++, Optima++ generates separate
‘Release’ and ‘Debug’ sub-directories of the
main project directory, andyou caneasily flip
fromonestateto theother,withdifferent build
options for each.

Figure 4 ‐-Very comprehensive help is included in
the product, and there are facilities for selecting an
identifierin the editor,jumping straight tothe online
referencematerialfor that item, or else scanningyour
project for other references to the same thing.
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Figure5 ‐ And here’s one I preparedearlier. Optima++ makes
it very easy to create Internet-enabledutilities because of the
NetManagecomponents included in the package. Here's the

freshly built FTP client, downloading the Standard Template
Library (STL) headersfromPowersoft’sFTPsite.
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PostScript problems?
PSAlter is a unique new development and
debugging environment for working with
PostScript in Microsoft Windows,combined with
great ease of use asa viewer and converter and
all-round p r o b l e m solver for PostScript files. P A .
S e r e indiie . Prevent copying of your software with the Ultimate

Single stepping, breakpoints, ‘watches’, Copy Protection system...
image preview, path overlay and many ‘ :
other debugging features in a state-of-the- Supports 00S, Windows, networks, backups, disk caches,
art interactive development environment. (D ROMs, cover disks etc

; :

Enhanced error handling ‐ over 240 Control where, when and how offen your programs are run
detailed PostScripterror descriptions, with Control th borat sand kq i a n i c p a e e c m n i G s ontrol the number o fsimultaneous network users

Detailedhelpon PostScriptoperators and Noodd on hardware orspecialdisks required
comprehensive ‘demystifying’ manual. Beats all bit copiers and disassemblers
Exportas BMP,TIFE or EPS,or acquire into Compatible with all BM PCcomputers
scenesmame Remote changing of parameters

And m o r e ‐all for just £200.00 +VAT.

Quite Software: quite@dial.pipex.com | MIRROCOSM Tel
el :Fullproduct details and walk-throughs are on our

web site http://ds.dial.pipex.com/quite "aa
Fax: 0181 522 1726 ‐ P h o n e :0181 257 1044 =

Sales only: fax 01297553366 ‐ =01297 552222 1 Eastfield Rd, Westbury-On-Trym, Bristol BS9 4AD, United Kingdom

Optima ++
Low Christmas Pricing:

Professional £325.00
Developer £135.00

ExStock Delivery

Free Harrods Christmas
Hamper Prize Draw !!

www.ptsdirect.co.uk wi
email: info@pts.co.uk

Call: 01928 579900 to that challenging software
development problem?
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The debugger is rather nice. It gives you a
hierarchical view of a C++ object, letting you
‘drill down’ (ugh ‐ don’t you just loathe these
Americanisms?) to any structures or arrayscon‑
tained within the object. You can set watches,
conditionalbreakpointsandsoforthandthere’s
full support for debuggingmulti-threadedappli‑
cations. Onthenegativeside, thedebugger can
bea bit sluggish. If you hit a breakpoint, you
often see somethinglikeatwo-second pause (on
a 200 MHz Pentium Pro!) from when the pro‑
gram stops runninguntilthe debugger window
is displayed. However,this is alotmore accept‑
able than the constant text-mode/graphic-mode
switching that used to be the case with Wat‑
com’s earlier text-mode debugger. There are
plenty of niggles, but nothing too major. The
user interfaceisn’tascleanandintuitiveasDel‑
phi and you sometimes have to jump through
hoops to perform a task which should be dead
simple.Forexample,bydefaultnopre-compiled
header for WINDOWS.H is included into pro‑
jects. Just a checkbox to click somewhere, you
might think? Not at all. The manual details a
baroque, tortuous, eight or nine step procedure
which you need to follow in order to include
WINDOWS.H, andthus beable to makedirect
WindowsAPIcalls frominsideyour project.Ok,
the Optima++ class library provides much of
the functionality you're likelyto need,but there
will certainlybetimes whenyouneedto hit the
API andthere reallyshouldbeaneasier way of
getting to it.

Another problemconcerns the designof the
class library itself. Although potentially very
versatile, the emphasisonflexibility cansome‑
times mitigate against usability. Forexample,
consider the case of the humble S l i d e r con‑
trol ‐ a wrapper around the slider provided in
Microsoft's Common Control DLL. With Del‑
phi, there are exactly ten different events that
you can hook into asa slider control receives
the focus, loses the focus, responds to key
presses, and so forth. If you wanted to make
something happen each time the slider posi‑
tion is altered,you’djust addan event handler
for the OnChange event ‐ simple.Butnow look
at the situation in Optima++: there arearound
eighty (yes, eighty!) different events exposed
for the S l i d e r control. If you wanted the
equivalent to Delphi’s OnChange event, you
might well cast your eye over S e t ‑
t i n g C h a n g e , U s e r C h a n g e d , P o s i t i o n ‑
Changed and P o s i t i o n C h a n g i n g . How d o
you figure out which of these is the one you
want? Actually, none of them will do‐ the one
you're after is called Scro11!

In practice, things aren’t that desperate,
provided you use the pop-up menus wherever
possible.The Object Inspectorpresentsasort of
‘global view’ of the selected component but it’s
the pop-up menuthat provides more pertinent
information. Select a S l i d e r control, right‑
click it and you'll see a menu with an Events
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sub-menu. Enter the sub-menu and you'll see
that there’sjust one event ‐ S c r o 11‐ defined.

Like Delphi, Optima++’s Object Inspector
allowsyou to select aparticularevent andthen
click F1tobringupcontext sensitive help. Just
as importantly, you can browse through the
largenumberofpre-built sampleprojects to see
howa particulareffect isachieved.Butoverall,
Tdsay that the learningcurve with Optima++’s
class library is steeper than that withDelphi.

Three flavours
As you might expect, Optima++ is a big prod‑
uct.It’srecommendedthat you haveat least32
MB of RAMfor development and,basedon my
experience, I’d say that you also need a pretty
fast machine. Optima++ comes in three differ‑
ent flavours which broadly parallel the three
different levels of Delphi which are available,
these beingDeveloper,ProfessionalandEnter‑
prise. The Professional level product builds on
the base package byoffering amulti-user SQL
Anywhere server, check-in/check-out facilities
for version control packages, the sophisticated
Powersoft DataWindow control for displaying
database data in a variety of ways, and the
Internetcontrolsmentionedearlier.The Enter‑
prise leveladds a query and reportingtool, the
ObjectCycle version control system and native
drivers for Sybase SQL Server, Microsoft SQL
Server, Oracle, Informix,and others. I haven’t
said a great deal about database development
in this review because my primary interest in
Optima++ is as a general purpose program‑
mingtool, a role it fits very well.

SodoI like it?Yes, very much. I have some
reservations over the fact that source code for
the class library isn’t supplied, and that you
can’t use the class librarywith other C++ com‑
pilers. However, if you've been suffering from
‘Delphi envy’ for the last year or so, I reckon
that Optima++ will goa longway towards cur‑
ingyou! It’s a very productive way of building
sophisticated applications, and the numerous
working samples prove that the product really
does deliver. I was also impressed with the
quality of the online help which, in asystemof
this complexity, is very important. It comprises
an electronic versionof the 840-page Program‑
mer’s Guide, one of several manuals which
makeupthe documentation set. a

DaveJewell is afreelance consultant,pro‑
grammer and technicalauthor. You can con‑
tact Daveas 102354.1572@compuserve.com,
DaveJewell@msn.comor DSJewell@aol.com.

Optima++ is availablefrom System Science
(0171833 1022)and QBS Software (0181956
8000), or callPowersofton0800444455. The
Developeredition costs £139 until the endof
December(£208 thereafter), the Professional
one is at £349 until the endof December(£698
thereafter) and the Enterpriseone is at £1350.
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In anincreasinglywired world, thousands
ofprofitablesmartcard applications are just
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fields- banking,security, telecom, education,
healthcare and more.
Toseize this opportunity and create successful
smartcard applications, all you need isASE™‑
The Aladdin Smartcard Environment.
ASE is anintegrated, PC-baseddevelopment
environment that gives developers anefficient,
flexibleand secure tool for makingthe most of
this excitingnew technology.
The quickest, easiest, andmost effective
introductiontothe world ofsmartcards is
the ASE Developer's Kit. EachKit is a
comprehensive packagecontainingeverything
you need to get acquaintedwith ASE.
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smartcarddrive; MSESoft interfacesandutilities;and
various types of ASECards.
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Readerswho bought theRevolutionaryGuide to
Delphi2 (reviewed in theOctober issueof EXE)

might want to check out the errata for the book at
http:/|members.aol.com/drbobnl/errata.htm

(Thanks to Br ianLong for sending us the URL) .

Programmer's Bookshelf for Windows 95 reviewed by Colin Smith
Programmer's Book‑
shelf(PB) represents
MicrosoftPress’ ven‑
ture into CD-based
book distribution. It
uses the standard‑
ised InfoViewer
interface as popu‑
larised by Books
Online from VC++

and the MicrosoftDevelopers Library.
PB comprises a hefty amount of material

derived fromseveral titles, namely:Program‑
ming Windows 95 (Charles Petzold),
Advanced Windows (Jeffrey Richter), Devel‑
oping InternationalSoftwarefor Windows 95
andNT (Nadine Kano),OLE Controls Inside
and Out (Adam Denning), Programming the
Windows95Interface(NancyWinnick Cluts),
andthe first 5chaptersofProgrammingWin‑
dows 95 with MFC(JeffProsise).

PW95, reviewed in the October issue of
EXE, is the updatedversionof the best-selling
MS Press Programming Windows book, ide‑
ally suited for noviceWindows programmers.
Advanced Windows follows on with the new
featuresoftheWin32API, includingprocesses
and threads,with practical examples in C.

DIS (wr i t ten by a Microsoft insider) cov‑
ers internationalisationtechniques, introduc‑
ing the localisation progress, how to design a

e t a global program, dealing with character sets
and localisation conventions, and coding
practices.Thematerial is mostly presentedas
a general discussion, so there isn’t much in
the way of practical programmingadvice. Of
most use is the valuable reference material
(23 indices!) listing keyboard layouts, code
pages, address formats, and so forth. What
the book lacks is coverage of development
tools for automatingandmanagingthe inter‑
nationalisation and translation processes ‑
manydeveloperscreate their own system,but
internationalisation tools doexist.

OCIO is a primer on OLE Control (aka
ActiveX)development.Thecodeexamplesare
for C++/MFC only, andmake use of the CDK
(Control Developers Kit), soyou will have to
modify them slightly to compile in VC++4.0.
Topics include property pages, converting
VBXs to OCXs, 16-bit/32-bit and cross-plat‑
form issues,and official Microsoft guidelines.

PW95UI consists of three parts: part one
introduces all the Windows 95 controls such
ascommon dialogs, status bars, toolbars, etc.
The second part introduces interface features
such as long filenames, creation of shortcuts,
access bars (and how to implement your own
taskbar) and file viewers. Part three shows
how to extend the UI with context menuhan‑
dlers, iconhandlers, property sheet handlers,
and shell namespace extensions. The initial

Windows 95 control code examples are pre‑
sented in C and C++/MFC. However,C goes
out the window as part two and three enter
OLE territory, which experiments with the
Shell OLE Interfaces.

Together, OCIO and PW95UI provide a
good incentive for learning OLE (you can’t
pu t off Inside OLE any longer), which is
becomingmore and more prevalent. AW and
PW95 are useful if you are the sort of person
that can’t get bywith the standardAPI docu‑
mentation (errors and all).

Current subscribers to the Microsoft
Developer Library will already have online
versions of PW95UI andAdvancedWindows
NT(which isvery similar toAW), sothevalue
of this title is diminisheda little.However, it
is excellent value if you can stomach reading
‘online’ books, or don’t minda large printer
consumables bill.

Verdict: recommended for
VU intermediateWindows

programmers

Title: Programmer'sBookshelf
for Windows95

Author: Petzold,Richteret al.
Publisher: Microsoft Press
ISBN: 1-572-31311-0
Price: £65.48(inc. VAT)
Pages: Thousands!

Getting Connected: the Internet at 56K and up reviewed by Paul Dunne
‘Getting Connected’ is a
guide for those who need
an Internet setup more
ambitious than a bog‑
standarddial-up account
with the friendly local
service provider. It
delves into the murky

waters of dedicated Internetconnections.
The book begins with an examination of

the various decisions which need to bemade
before any work starts on the link itself,with
advice on calculating bandwidth require‑
mentsandfiguringout overall costs.

There follows a particularly clear and
helpfuldiscussion of routers,containing prac‑
tical examples dealing with access lists and
filtering. This is noteworthy, as few publica‑
tions deal with this important area in any
detail, leaving implementers to the tender
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mercies of vendor-supplied manuals.
Themandatoryexplanationof networking

layers follows in the shape of an overview of
IP onan Ethernet LAN.The various types of
physical connection, such as leased lines and
ISDN,are examined,asare the data link pro‑
tocols available, chapters being devoted to
PPP and SLIP, Frame Relay, X.25, ATM,
SMDSandHDLC.An ‘IPon the desktop’ sec‑
tion discusses the various TCP/IP connectiv‑
i t y options on the common desktopOSs.

There is a good introduction to DNS,
which provides all the basic information nec‑
essary to set it up, both for simple hosts and
firewalls ( w h i c h are themselves covered in a
practical chapter on security).

Thechapteron ‘Internetmail’covers send‑
mail, wisely focusing on the use of aUnix
server asa plug-in unit, providing mail ser‑
vices to the rest of the LAN. The fearsome

EXE: The Software Developers’ Magazine

sendmail.cfconfigurationfile iscoveredin suf‑
ficient detail to enable the attentive reader to
makesimple changes to hissetup.

Overall, the book is very strong on real‑
world problemsandsolutions,andhaspartic‑
ularly good coverage of DNS, firewalls and
e-mail. A worthwhile purchase for anyone
linking to the net: those with a dial-up line
will findmuchrelevant informationhere,and
for those with afixed link, it is invaluable.

W Verdict:Recommended

Title: GettingConnected:the
Internetat 56Kandup

Author: KevinDowd
Publisher: OReilly
ISBN: 1-56592-154-2
Price: £22
Pages: 410
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“Keon Rem TI DEO TRAINING pila C & C++
Function Pointers

t Add{i
{

t F i r s t , int Seconga™

First + Secor

Subtract(int F i r s t ,
Second)

Fi rs t - S e c o n

T h e C V i d e o C o u r s e
This comprehensive training c o u r s e ,
takes you from beginner to proficient
C programmer in the shortest time
possible. Designed specifically for
Video, the course features advanced
display techniques to produce a
visually stimulating presentation. By
keeping your interest level high, the
video ensures that your retention level
is also high. The entire C language is
covered in 13 hours of video.
Including the time spent working through
exercises, you should be able to complete
the course in approximately 60 hours.
Even though you may n o t know
anything about C when you start the
course, you should be a proficient C
programmer by the time you finish.
You can use the course with any
standard C or C++ compiler.
In addition to teaching C, this course
is also designed to build the foundation
you need for learning C++.

Video Tra in ing
Benefi ts
Remarkable value
One week's training course £1295
Personal Edition Video Course £ 2 0 0

You Save £1095

On Site Training (For Ten) £6500
Company Edition Video Course £ 5 0 0

You Save £6000
Convenience
Learn when and where it suits you and at
your own pace.

Permanently available
Forget something ? Havea free repeat
lesson should you ever need it.

T h e C + + F o u n d a t i o n
V i d e o  C o u r s e
This comprehensive training course
enables C programmers to be proficient in
C++ and object oriented techniques in
rapid time. Designed specifically for
v i d e o , the course uses advanced
display techniques and powerful
illustrations drawn from familiar
everyday situations. This approach
impresses meaningful pictures on your
m i n d , and stimulates your thinking
process, making it easier to grasp C++
concepts first time, and for good !
After watching each of the 12 subject
video presentations, completing the
corresponding exercises in the
accompanying workbook drives
home the concepts in the video.

false

t r u e

result = f a l s

false p r o m o t e d t o 0
t r u e p r o m o t e d t o !

A d v a n c e d C + +
V i d e o M o d u l e s
These modules are ideal for
programmers who have completed the
C++ Foundation Course , or who already
have a solid knowledge of C++.
They cover advanced topics, such as
Exception Handling, Templates, STL
and Iostreams. These modules examine
the syntax of advanced features and
spell o u t the implications for your code.
For example one module looks at the
benefits of exception handling and the
challenges involved in using it to build
more robust applications.

W h y S i l i con River
Video Tra in ing
"Both products show video can be an
excellent medium for training"

PCW magazine
"Recommended" EXE magazine

Over 5,000 video training courses have
been sold.
Previous customers include:
Abbey National, Alliance & Leicester,
Cable & Wireless, CERN Institute,
Glaxo/Wellcome, Logica, Greenwich
University, Lucas R&D, Oxford University,
Philips Research, Reuters, plus many more
company’s, colleges and thousands of
individuals.

Silicon River Limited, 106-108 Powis St, London SE18 6LU. 0181 317 7777, fax 0181 316 7778.

‐ Ba
C V i d e o C o u r s e
Personal Edition
6 video's with over 13 hours of
training, plus approx..50 hours of
practical exercises. 365 page
workbook and source disc.
Five Pack
As Personal Edition but with 4
extra workbooks.
Company Pack
As Personal Edition, but with an
extra set of video tapes, 9 extra
workbooks, plus exclusive course
leaders notes. £499.95
C++ Foundation Video Course

£199.95

£299.95

Personal Edition
5 Video's with over 12hours of
training, plus approx. 45 hours of
practical exercises. Extensive
workbook and source disc.
Five Pack
As Personal Edition but with 4
extra workbooks.
Company Pack
As Personal Edition plus extra set
of video tapes, 9 extra workbooks,
& exclusive video interviews on
applying C++ and OOP.

£199.95

£299.95

£499.95
Advanced C++ Video Modules
Personal Edition-Currently Available
Exception Handling £49.95
Standard Template Library £49.95

Available Summer 96.
Templates (Personal Edit ion) £49.95
Iostreams (Personal Ed i t ion ) £49.95
Combination Set ( a l l 4modules) £149.95
Company Packs £ T.B.A.

ON LINE (Phone/Fax/email)
Support/Consulting Packages
Available for Cand C++. £Call

H o w To O r d e r
CALL 0181 317-7777 4
FAX 0181 316-7778
email sales @siliconriver.co.uk
MAIL
SILICON RIVER Ltd.
106-108 POWIS STREET
LONDON
SE18 6LU

VISA
‐ f  a

Please add £10 delivery and VAT to al l orders
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Subscribers Club =)
Discountedbooks - exclusivelyto y ou

Client/Server Unleashed
ByNeilJenkins et al
Price: £41.50
Price To You: £33.20

lhis book leads the reader through the often
confusing world of client/server. It defines

every aspect of the client/server architecture and
gives an overviewofa l l major products and tools.
Readers will beconceptually lead through all the
major steps in planning and implementing their
C/S architecture. The enclosed CD-ROM contains
demonstrations of various products and a
multimedia client/server product encyclopedia.

Javascript Essentials
ByJason J Manager a,
Price: £26.95 wi | pre
Price To You: £21.55 . Fiore

a" p e a by leading European
author Jason Manager,

JavaScript Essentials will enable readers to
understand and use Netscape’s scripting
language to add functionality to their Web site
without having to learn Java. Bundled with a
CD-ROM containing source code, this book
focuses on ready-to-use code examples and
tutorials for immediate application.

CLIENT/SERVER
JNLEASHED

The Java Virtual MachineSpecification
By Tim LindholmandFrank Yellin
Price: £30.95
Price To You: £24.75 w ADDISON-WESLEY

\ \ Jritten by its designers and
implementors, this book

represents the complete and
definitive specification for the Java
Virtual Machine ‐ the nucleus of
the Java programming language.

This latest book in the official Sun Microsystems Java Series offers a
unique and fascinating internal view of how Java really works and
providescomprehensive coverage of theVirtual Machineclass file format
and instruction set.

The Essential Client/Server Survival Guide
By RobertOrfali et al
Price: £24.95
Price To You: £19.95 WILEY

of head critics agree ‐ this is the
best source for anyone looking

to understand and make informed
decisions about client/server
technology. In this second edition

of their award winning book, the authors combine detailed technical
explanations with their unique brand of offbeat humour takingyou on a
complete tour of the client/server world.

preoh

e e t «ta +d ee m

Information supplied bythe publishers

Selection RRP Your Price Selection RRP YourPrice Month
Client/Server Unleashed £41.50 £33.20 WritingCompilers and Interpreters 2e £40.00 £32.00 Oct 96
JavaScript Essentials £26.95 £21.55 The Java Programming Language £28.95 £23.16 Sep 96
The Java Virtual MachineSpecification £30.95 £24.75 The Java Application Programming Interface Vol 1 £36.95 £29.56 Sep96
The EssentialClient/Server Survival Guide £24.95 £19.95 The Java Application Programming InterfaceVol 2 £36.95 £29.56 Sep96

Java Essentials for CandC++ Programmers £24.95 £19.95 Aug96
Detailsof all books belowcan be found in EXEMagazine,April-November96 ‐_CiivilisingCyberspace £22.95 £18.35 Aug 96

SoftwareRequirementsandSpecifications £19.95 £15.95 Aug 96
Selection RRP Your Price Month Java Unleashed £46.95 £37.57 duly 96
Teach Yourself Java in Cafe in 21days £36.50 £29.20 Nov96 Visual Basic4Unleashed £41.50 £33.20 July 96
Graphic Java -Mastering the AWT £25.50 £20.40 Nov96 Database Developer'sGuide with Delphi 2 £49.95 £39.96 July 96
Java Developer'sGuide £46.95 £37.55 Nov96 TeachY ourself Java in 21Days £37.94 £29.99 June 96
PresentingActiveX £27.95 £22.35 Nov96 _ Delphi2Unleashed £54.95 £43.96 June 96
The Java Handbook £20.95 £16.75 Oct 96 ProgrammingWindows 95Unleashed £46.95 £37.56 June 96
Delphi inDepth £32.95 £26.40 Oct 96 Schildt’sAdvancedWindows 95Programming £22.95 £18.00 May 96
Expert C++ £26.95 £21.55 Oct 96 Essential Java £26.95 £21.00 May96
Pattern-OrientedSoftware Architecture £24.95 £19.95 Oct 96 Cross-Platform Programmingfor Windows £26.95 £21.00 May96
The Late Night Guide to C++ £24.95 £19.95 Oct 96 FoundationsofVisual C++ Progr for Windows 95 £38.99 £29.95 April96

DORI TT S O S A P E N L E IS AT en eT R a m e r a m n s= Fg o n g ) acesedagontgpbedp o e t e a e nose.E a n|

Title - o T y ==PRICE BOOKORD
= ‘coma sarees MySubscribers ClubNumber:

Payment Options
Cheques or purchase orders only.
(J tenclose a cheque for

(payable to EXEMagazineand drawn on a UK bank)
O) tenclose a company purchaseorder. Pleasesendan

Shippingat £3.50 perorder £3.50 invoice.

TOTAL

EXE:The Software Developers’ Magazine

Simply fax to 0171 437 1350 (with purchase order) or post
(with cheque) this form with your order to:
EXEBookPage,CentaurCommunicationsLimited,
F r e e p o s t3 9(WD 1 4 1 4 / 2 9 ) ,S tGiles House,
50PolandStreet, LondonW1E6JZ
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Oracle Developer/2000
Powersoft Powerbuilder
Microsoft Visual Basic
Microsoft Visual C++
Borland Delphi Client/Server
INFORMIX New Era
Micro Focus COBOL
INTERSOLV APS Client/Server
INTERSOLV Excelerator II
Digitalk ParcPlaceTeam/V
Symantec IDDE
HPSoftbench
IBM SDE/6000

..and many more

The Facesof

PVbo
Controlling software projects
It’s tough running software development projects.
You have impossible deadlines. You’re under
resourced. And worse still, you seem to have so
little control over what's happening. How do you
manage the unmanageable?

Does this sound familiar? If so, come to one of our
seminars and see how PVCS can:

Highlight impending disasters before they happen
Increase programmer productivity
Improve application quality and reliability

PVCS - the standard for SCM on the LAN

PVCS provides a modular solution for complete
Software Configuration Management and is used
by more developers than all other competing
products combined.

®& CIRCLE NO. 987

Call UKMarketing Now
for SCM workshop details or your

¥ INTERSOLV
INTERSOLV PLC, Abbey View, Everard Close, St. Albans, HERTS AL1 2PS Tel: 01727 812812

To find out more call INTERSOLV on 01727 812812 or e-mail us on uksales@intersolv.com



In fo rmix  Sof tware
Informix House
Littleton Road
Ashford
Middlesex TW15 1TZ
Tel.0181 818 1010
Learning Tr e e
In ternat iona l L t d
Mole Business Park
Leatherhead
Surrey KT22 7AD
Contact Jan Mott
Tel.01372 364600
Fax 01372 364611
u k s a l e s@learningtree.com
WWW learningtree.com
Mer l in Tra in ing a n d
Deve lopment L t d
The Derwent Business Centre
Clarke Street
Derby DE1 2BU
Tel.01332 201911
Fax.01332 201912
‘Specialist tailor made courses for
groupsof people onyour premises,
or publiccourses in Derby.
Network Consultants
7West Bar
Banbury Oxon OX16 9SD
Tel.01295 253689
Fax.01295271218
Object Designers L t d
Western House
Cambridge Road
Stansted
Essex CM24 8BZ
Tel.01279 816846
Fax.01279816856

QA Train ing L td
Cecily Hill Castle
Cirencester
Gloucestershire GL7 2EF
Contact Amanda Whitehead
Tel. 01285 655888
Fax.01285 644828
www.qatraining.com
Leaders in IT technical training and
consultancy.
Rhino Tr a i n i n g
POBox 1087

Tel. 01454 417057

Name: ....
Address:
Tel

Directory Heading: ...
Contact Tel:

Q l e n c l o s ea cheque for€&
Q Please i n v o i c em ycompany

Fax 01454 417067
100525.2054 @compuserve.com
WWW .thino-software.co.uk
Providers of training in; VisualBasic,
VisualC++, Windows NT, SQL
Server, Delphi, Java,
Intemet/intranet
Richfords Compu te r
Serv ices
South Bank Technopark
90 London Road
London SE1 6LN
Tel. 0171 922 8819
Fax.0171 922 8839
Ski l ladvance Tra in ing
707 High Road
Finchley
London N12 OBT
Contact BillCosgrave
Tel.0181446 6481
Fax.0181446 9143
t r a i n i n g@skilladvance.co.uk
WWWskilladvance.com
Highquality Training in Unix,
Informix, Oracle, Windows NT,
Access, VisualBasic, Internetand
Networks.

SECURITY PRODUCTS

Aladdin Knowledge
Systems UK L t d
Tel. 01753 622266
Fax.01753 622262
sales@aldn.co.uk
http://www.aks.com
Aladdin Knowledge Systems is a
leadingsupplier of advanced
development and security tools for
software developers.
BL Compu te r Secur i ty

Tel. 0181 343 0734
Fax.0181 346 2672
bI@bies.co.uk
www.blcs.co.uk
Wespecialise in designand
manufactureof computer security
products. Anchol, Lure Booster,
Deadlock(Dongles)and C.L.A.M.P
Alarms
Data Encrypt ion
S y s t e m s L t d

ilver Street House
Silver Street
Taunton
Somerset TA1 3DL
Tel.01823 352357
Fax 01823 352358
Contact: Roy Davidson(Sales)
deskey @silver.cityscape.co.uk
DESmanufactures software security
products developedas asolution to
‘software piracyand theft

Please arrange. yt(s) entry into the EXE Directory for me/my company.
Q YES | want aone year entry at £240 (+ VAT)

EXE: The Software Developers’ Magazine

Glyn Wil l iams &
Associates
Ladywood House
Ladywood
Near Droitwich Spa
Worcestershire WR9 OAJ
Tel. 01905 757700
Fax.01905 757800
gwa @gwassoc.demon.co.uk
Software/Hardware copyprotection
systems - The professionalchoice
for security andfeatures. Worldwide
‘support.
Rainbow Technologies
L t d
4 The Forum
Hanworth Lane
Chertsey
Surrey KT19 9UX
Tel.01932 570066
Fax.01932 570743
sales@uk.mbo.com
Only Rainbowdelivers leadingedge
technology andISOcertifiedquality
for software protection andlicense

Bi ts P e r Second L t d
14Regent Hill
Brighton BN13ED
Tel. 01273 727119
Fax. 01272 727929
Bor land Internat ional
L t d
8Pavilions
Ruscombe Business Park
Twyford
Berkshire RG109NN
Tel.01734 320022
Ci tade l Sof tware L td
Coombe
Trewen
Launceston
Cornwall PL158QF
Tel. 01566-86037
Fax. 01566-86147
Componen tSource
27-37 Vachel Road
Reading
Berks RG1 1NY
Tel.+44 (0)118 958 1111
Fax.+44 (0)118 958 9999
Request FREE CDor product sales
101320.2624@-compuserve.com
www.componentsource.co.uk
TRY freely available demonstations
of hundreds of software components
and BUY and unlock full versions
instantly, from a FREEregularCD.
Exepos
‘Acorn House
Straight Bit
Flackwell Hearh
HP109LS
Tel. 01628 533143
Highlander Sof tware

made payable to Centaur Communications. (Please write ‘EXE’ on the back of all cheques)
*For extra words on a one year booking the cost is £10 per word

management

DEVELOPMENT TOOLS

Q) Yes | want a two year entry at £400 (+ VAT) + an extra 5 words free”

112Powis Street Q u i t e Sof tware
London SE18 6LU 105 Ridley Road
Tel.0181 316 5001 Forestgate
Fax 0181 316 6001 L o n d o nE 7OLX

Tel. 0181 522 1726
Fax. 01812571044
Sil icon River

Contact Justin Robinson
sales@highlander.co.uk
Suppliers of highquality
development tools f o rC,C++, Visual | 58-60 Beresford Street
Basic, Delphi and Java. London SE18 68G

Tel. 0181 316 7777I B M iHeopostace woes com Fax.0181316 4138
Wintermill Bs fas Science
Milton Keynes 1-6 Bradley's Close
Tel. 0800 969045 White Lion Street

London N1 9PNe e e Tel.0171 833 1022
153Sweetbrier Lane Fax.0171837 6411
Exeter EX13DG Zinc Software UK L td
Tel.01392 217670 106-108PowisStreet
Fax 01392 437877 London SE18 6LU
sales@intasott.co.uk Tel. 0181 855 9918

Fax.0181316 7778MKS UK L t d
239 Kilburn Park Road
London NW6 5LG
Tel. 0171 6240100 PROGRAMMING TOOLS
Fax.0171 624 9404
Popk in Sof tware & At r ia
S y s t e m s Wyvios Court
StAlbans House Swallowfield
Portland St Reading
Leamington Berks RG7 1PY
Warwickshire CV32 SEZ Tel.0990-561516
Tel. 01926 450858 Fax 0990 143096
Fax.01926 422165
Powersof t Europe L t d
Windsor Court
Kingsmead Business Park .
HighWycombe AP Professional
Bucks HP11 1JU Oval Road
Tel. 01628 34500 London NW1 7DX
Fax. 01628 38660 Ml pt

"ax. 0171 267 0362
QBS Sof tware L t d J i11Barley Mow Passage Contact: Rachel Bridgman
Chiswick LondonW44PH sppCepukco.uk
Tol.0181 956 8000 pleavarnclperencg
Fax 0181 956 8010 Lsssroinahlreitci ae

development,programming, PDAs,ble ona software agents andmore.
Vast range of development products: | SPecialists in Macintoshbooks.
Next Day delivery;ple oa fevkavcss EN 61/63 UxbridgeRoad
Gaamen | an
209 EastVictoria Street LondonWeeeoSanta Barbara Tel. 0181 579 2652
CA93101
USA
Tel. +1805 966 7630

EXE Directory wservice designed t
programmers and developers in the mos

possible. It has been created to help your chances of getting bus:

bi of your products and services in an environment wher
hone bycompetitive advertising.

manner
from the

you are not

For details of how to put your entry in the
EXE Directory, call Mark Parker on

0 1 7 1 2 8 7 5 0 0 0
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CAREER« DEVELOPMENT To aaverisey Caemall: markpe@dotexe.demon.co-uk

Wes t Yorksh i re MERRY CHRISTMAS
a n d t h e No r t h
Programmers,Analyst Programmers,

Software Engineers,
Support (Novell, Unix), also Computer

Field Service Engineers.

BROADCASTING to £30K

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone Vincent Atherton on Leeds
(0113) 250 4560 or write to:

AIREDALE RECRUITMENT

Realtex House, Micklefield Lane, Rawdon, 5s fi s o c @tep.co

Leeds LS19 6AX Call Ron Co o k ,
K a y e Chambers or
James Hunt Now!

TelephoneA i reda le Recru i tmen t 01425 475480

FromBasic ProjectManagement to Advanced programming,the SoftwareTraining Guide gives
today’s developer theright training, at ther i g h ttime and in the right location.

Whether you’re looking to brushup onold skills,or branchout into newtechnologies, the EXEOnline
SoftwareTrainingGuidecouldbethe answer for you.

Fordetails of howto submityour company’sentries into theGuide,pleasecall
RobCullenon 01712875000. Emailrobc@exe.co.uk

http:/Awww.exe.co.uk



email: kieranw@dotexe.demon.co.uk

Programmers
London up to £25,000
The Company: Software house experiencing explosive
growth and constant new business.
The Position: 'C’ application programming in a large

§| number of short term projects, hence great job variety.

Novell. Ref: JA- 101EX

C++ UNIX Financial Software House.
City to £35,000 + Benefits.
The Company: Develop systems for futures and options
used by banks and financial institutions.
The Position: Senior Software Engineer to develop UNIX
based financial systems us ing C++ within an Object
Oriented Environment
The Person: 2-3 years commercial experience of C++ &
UNIX preferably within an ‘OO’ environment. Previous

| | financial expe r i ence not necessary.

i) product development. This is a flexible company with
#| regard to hours and dress code.

Ref: DL - 101EX

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

Ref: TS - 101EX

'C'/ C++ & Telecommunications
Hampshire to £25,000 +excellent benefits.
‘One of the UK's expanding telecommunications compa‑
n ies are looking to recruit highly skilled professionals to
join their expanding team. Degree educated you will have
considerable exper ience in software development using
'C' or C++. For this position you will be working in a team
environment developing software using the latest technol‑
ogy. In return our client offers excellent career opportuni‑
ties along with a full benefits package.

Ref: TS - 102EX

New Advanced Financial Applications.

'C' & UNIX New Developments.
Aylesbury £21,000 - £26,500.
The Company: Internationally known software house
who develop many well known and award winning shrink
wrapped software products.
The Position: To work within the R&Dgroup on new

The Person: Experience within ‘C’ or C++ under any
flavour of UNIX. Ideally you will have gained at least 1
years commercial e xpe r i e n ce of the above.

Ref: JJ - 101EX

City up to £35,000 + Benefits.
The Company: Financial software house involved in inno ‑
vative and technically advanced financial applications.
The Position: Working within the Client Server group on
new applications for broking and banking clients
The Person: You will be goal driven with previous devel‑
opment exper ience of 'C’ & UNIX. An interest in financial
business would be beneficial Ref: JJ - 102EX

Xwindows C++ & Sybase banking systems
London (E1) to £40,000.
The Company: One of London's seven main financial
exchanges.
The Position: You will be developing UNIX based GUI
systems u s i n g C++ & 'C' for us on an active trading floor
which are connected to ama i n Sybase database.
The Person: Degree qualified (first or 2:1) with good
commercial expe r i e n ce of ‘C'/ C++, UNIX and Sybase.
Further expe r i e n ce o f Xwindows/ Motif would be useful a s
would knowledge of trading floors. Ref: DL - 102EX

‘C'UNIX Application Programmer.
City up to £25,000 + Benefits.
The Company: Large provider of contract chauffeur and
taxi serv ices to major corporate clients.
The Position: Support and technical backup, also system
development in 'C’ & UNIX. Problems diagnosis, solution
implementation, systems design
The Person: Educated to at least 'A’ level, preferably
Graduate level, with 2 years experience of 'C' program‑
ming in a UNIX environment. Previous experience of a
support role, real-time development and TCP/IP is highly
desirable. Ref: JA- 102EX

Pay Rise for Powerbuilder.
Central London, £35,000 - £45,000
The Company: Renowned consultancy offering a wide
variety of projects working with world class financial insti‑
tutions.
The Position: Working on a full project life cycle for high
profile financial systems us ing Powerbuilder V5 with
either Oracle of Sybase.
The Person: Successful IT Professional with at least six
months solid Powerbuilder V4 or V5 expe r i e n ce and sig‑
nificant exposure to any Relational Database technology.

Ref: MD-101EX

C O M P U T E
R E C R U I T M E N

REAL-TIME

Fax: 01908 260098

These are asmall selectionof our current vacancies. Pleasecall or send/fax aCV for more information.
VISION Computer Recruitment,70A HighStreet, Stony Stratford,MiltonKeynesMK111AH.
Telephone: 01908 260910 Email:mail@visioner.co.uk

For morejobs, browseour web page at: http://www.visioncr.co.uk

UNIX DEVELOPMENT / SUPPORT “C’/ UNIX

C++/ REAL-TIME
Herts - To £30K

Our client is predominantly a developer of
software and a supplier of computer sys‑
tems and associated support services for
retail applications. Candidates should
have experience of real-time applications
and either two years of ‘C’ / C++ under
UNIX or Visual/Borland C++ in a Windows
envi ronment , preferably using the class
libraries. You must be able to work well
within a team. Ref: CP/1

‘C'/ C++ REAL-TIME
Bucks - To £22K

Our client develops chips and software for
the video conterencing industry. They are
searching for candidates with a m i n imum
of two years ‘C’ / C++ programming, with
exper ience of embedded real-time appli‑
cations. Applicants must be highly self
motivated and a team player.

Ref: CP/2

EMBEDDED ‘C’/ C++
Berks/Avon - £15K - £30K

A range of Software Engineers are
required with a m i n imum of one year’s
embedded ‘C’ programming skills to
develop software for a variety of projects.
Development will be under a motorola
68000 operating system on a PC host.
Any UNIX skills would be advantageous.
The successful applicants will be working
for one of the UK's leading Software
Houses which currently is expanding into
the European markets. Ref:DE/3

TEAM LEADER
N.Home Counties - To £38K+bens
We are seeking a high calibre Team
Leader/Project Manager for a leading sup‑
plier of open systems software.
Responsible for up to seven people, the
successful candidate will be involved in
influencing and driving the strategic direc‑
tion for technology. Candidates should
have at least five years computing experi‑
ence including a year as a Team Leader,
two years 'C’ programming exper ience and
UNIX to system administration level.

Ref: LC/4

XWINDOWS / MOTIF
Cambs - £20K-£30K

Excellent opportunity to develop a leading
GUI product for the next century.
Candidates should have at least four years
post-graduation experience where they
gained good ‘C’ / UNIX programming
skills. In-depth knowledge of X-Windows
and Motif essential. Ref: DE/S

SOFTWARE TESTER
Herts - £25K - £32K

Our client, a leading supplier of open sys‑
tems software, is currently seeking an
additional Software Tester. For these chal‑
lenging roles, candidates must have UNIX
experience along with a grounding in shell
p rogramming and networking,
Understanding of ‘C’ or C++, a knowledge
‘of commercially available tools and famil‑
iarity with PC hardware is also required

Ref: LC/6

00 X-TRAIN TOJAVA
Herts - To £40K

This British company is developing net‑
working products for the US market and
requires additional software engineers.
Candidates should be educated to degree
level and have at least four years software
development experience including object
oriented programming. Our client will be
us ing JAVA for all its development work,
s0 training will be given to the successful
candidates. Ref:LC/7

UNIX / SYBASE
C. London - £32K + BB

We requ i re an Analyst Programmer for the
financial sector, based in Piccadilly.
Working as part of a small team on devel‑
opment and maintenance of the in-house
trading system, using Sybase and ideally
Powerbuilder, under UNIX. You will assist
Fund Managers in identifying system
requirements and you will act as project
manager for m i no r projects.

Ref:RC/8

SENIOR TECHNICAL SUPPORT
West London - £30K + car

Our client, a software house developing
cross-platform client server software. They
are seeking a technical support specialist
to support developers of the latest genera‑
tion of 4GL tools for UNIX, MS Windows
and OS/2. You will have at least some
experience of supporting the above as well
as being a high achieving ambitious indi‑
vidual Ref:JK/9

ce

“C’T UNIX7 Device Drivers
Berks - £20K - £35K

Experienced‘C’ / UNIX Systems
Engineers required for this telecommuni‑
cations division of a m a j o r software com‑
pany. Positions are available at all levels,
for engineers with recent expe r i ence o f
device driver development and/or network
management. Rewards include competi‑
tive salaries and interesting working env i ‑
ronment Ref:JK/10

SYSTEMS ENGINEER
Herts - £25K - £35K

Systems Engineers are required by this
US software products supplier. Suitable
candidates should have at least two years
“C’ and UNIX experience. Whilst not
essential, device driver writing and/or
operating systems intemals exper ience
(preferably UNIX) will be highly desirable.
These positions will appeal to people who
enjoy working in a technology strong team
environment. Ref:LC/11

‘C’/ UNIX DEVELOPER
BERKS- To £30K

Our client is a leading supplier of Systems
Management software and services for
Open Systems. The emphasis is on pro‑
viding solutions, not just products, with
serv ices being a big part of the company’s
offering. They are looking to extend their
development with people who have a
practical knowledge of UNIX with design
and programming experience in ‘C’ and
Shell Environments. Ref:RC/12

Fax: 0181 742 3061 E-mail: logistix@atlas.co.uk
Te l e p h o n e : 0 1 8 1 7 4 2 3 0 6 0

Logistix Recruitment Limited, Lamb House,

Church Street, Chiswick Mall, London W4 2PD gistix
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Send y o u r rants and raves and interesting tales to:
EXE Magazine, 50PolandStreet, LondonW1V 4AX

email: editorial@dotexe.demon.co.uk
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ae hubof the IT industry?‘Arnold's reignbegan with aninstalla‑
tion ceremony heldat the summit of the BT tower here in downtown‑
London. The installation was, wegather, trouble-free.seme:
nee een et ek ee

ssc S N S

ACROSS
& 4 our message to you now (5,9)
See 1
The season provides much: what a waste (7)
The Southern one 16 in that of your own home (7)
Listen to the herald angels, Kenneth (7)
The start is all for m i c e in the rye maybe (7)
Seasonal colour is berry n i c e (3)
Party game winners get ontop of intellects (11)
15does not, but other season's input does (11)

. Home to wander round in slippers (3)
. One who fantasises before 4?(7)
. Like the Magi gonorth after next festival (7 )
. Feeble reasons for sex cues in theair (7)
. Leave round second Christmas pudding (7)
. Gothrough dance or program with timidity (4,5)
. Monsters from the snow (5)

DOWN
Third 19originally - how bitter! (5
What to do to the lamp to get your wish (3,4)
One shout from the foxy master maybe ... (5)
. who goes together with the hounds? (7)

About the bike, how to conserve year end 9 (7)
Soundly add and multiply on occas ion (9)

EXE: The Software Developers’ Magazine

Tie up chicken: jus t a little bird (7)
Took off serious things as one Diana restsa bit (9 )

13. Official Santa's team (9)
14. Gets the most as gun is used two ways (9)
15. Ate round five o'clock (3)

Not very clear in the early stages of syrup (7)
18. Bob like a lady of manners in brief (7)
19. EVEn when Solomon Grundy was christened (7)
20. Give now! (7)
23. Perhaps babyish like dear sibling (5)
24. Sounds of carols - and the outcomes? (5)

SOLUTION TO NOVEMBER’S CROSSWORD
ACROSS: 1. READING 5. ENQUIRE9. EON
10. BOOLEAN 11. COOLEST 12. TOTAL
13.REDUNDANT 14. CODASYL 16. READERS
19. TRANSIT 22. ALBUMEN25. BOOTSTRAP
27. GERMS 28. LOOKUPS29. NOISOME30. TAD

75



BookofAn-ders
‘(Look for the] Reader-friendlyWaite Group ‘Bible’ format’ ‐ blurb on the back of aprogrammingbook.

‘Anders Hejlsberg is leaving Borland for Microsoft’ ‐ the Internet.
An-ders’ dream. Famineamong the sons ofKahn.

1.And it came to pass
that the sons of
Kahn, who dwelt in
the valley of Scotts,
in the land of Cali‑
fornia, fell upon hard
times. For they were
hard plagued by the

Mic-rosofteeswho dwelt in the north,yet ruled
all the landsaround,and forced all to bowdown
and pay tribute before their godVi Su-Albahsic.
And there was much wailing and gnashing of
teeth in the valley,andalsomuchcareful schol‑
arship of the Situations Vacant columns.

2. And thenAn-ders, an elder in the tribe of the
sons of Kahn,dreamed adream. And hecalled
together all the tribe andspake unto them say‑
ing:Brothers ‐ lastnight Idreamed that every‑
one in the world paid tribute to the god Vi
Su-Albahsic. And the Mic-rosoftees did come
down into the valley of Scotts, and forced all
men who dwelt there to worship Vi Su-Albah‑
sic. And the sons of Kahn gave in and became
programmers like Jerripur-Nel, the scribe of
Bytemag,who toilethstill uponRoberta’sBasic
Flash-Card Program; yea, yet he hath toiled
upon it for seven and four-score years or more,
as it seemeth to me.

3. AndAn-ders spake,saying: Doyouwant this
to happen?

4.And the sons of Kahn replied asone saying:
Indeed,we soddingwell do not.

5. And so it came to pass that the sons of Kahn
looked once more upon Tur Bhopas-kal, and
into the void which was called Owl. And they
saw that, while calling it a void was a tad
unfair, there was plenty of scope for improve‑
ment. And An-ders and Gar’ee and Zackur‑
Lockur andGiant I and many others girded up
their loins, and toiled long and hard. And
together they fashioned TObject.

8. And TObject conceived, and begat TPersis‑
tent. And TPersistent begat TComponent, and
TComponent begat TControl, and TControl
begat TWinControl, and TWinControl begat
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TCustomControl, and TCustomControl begat
TCustomGrid, and TCustomGrid begat
TDrawGrid, and TDrawGrid begat TString‑
Grid.

7. And TObject also begat Exception, and

8. And so it came to pass that the frui t of
TObject’s loins were indeed fruitful, and the
whole multipliedmuch.And the tribe of TOb‑
ject’s children was known as Veesee-ell. And
Tur Bhopas-kal was henceforth named by the
name of Delphi, by decree of the department
of market, who had once spent a happy fort‑
night in Corfu, and was wise in the ways of
the Greeks.

9. When the sons of Kahn looked upon Veesee‑
ell and Delphi, and they saw that Delphi mic‑
turateth upon the head of Vi Su-Albahsic, as
though from the peak of mount Rockee.

1. And the sons of Kahn were glad18.within their hearts, indeed they were
well chuffed.
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2.And there was much winingand celebration
and slaughteringof fatted calves in the valley of
Scotts,with plenty of alcohol-free andmeat-free
alternatives laid on for those who cannot par‑
take of strong drink or murdered animals for
reasons of medication or creed or obstinacy, or
becausetheir girlfriends won't let them.Andby
all a good time was had.

3. And it came to pass that two seasons came
and went. And the first season was rich and
fruitful for the sons of Kahn, and their bellies
grew roundand plump with milk and honey.

19 1. But the second season was thin
@and lean, and wasa time of famine.

Forverily the department ofmarketof the sons
of Kahn was not unpractised at snatching
defeat, yea even from the very jaws of victory.
And the sound of weeping and wailing was
heardonce more in the valley.

2.And onedayAn-dersjourneyed to the wilder‑
ness, and wept and wailed and cried out unto
the Lord, saying ‘Shall I spend the rest of my
days tinkering with a Pascal compiler I wrote
15years ago?Couldn't I haveagoat something
else? Shall I never have stock options which
consistently increase in value? Can I not beon
the winning side for a change”

3. And it sohappened that nearby stood ascout
for the tribe of the Mic-rosoftees,disguised asa
juniper bush. And he heard An-ders cry out.
And hecame forward to An-ders, saying, ‘Can I
beof assistance?’

4. And one thing led unto another.

5. And when the sons of Kahn heard what had
happened, they put upon the matter a brave
face saying: An-ders hath worked buta little
on recent releases, we will be on time with Del‑
phi 3.0, we are sorry to see him go, of course,
but it wil l come to pass that this wil l not
impact anyofour technology.

6. But friends of the sons of Kahn remembered
the wisdom of M’andee-rice Davis. And such
menwere sore afraidfor the sonsofKahn.
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