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£325 Graphics & GUI
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Zinc Engine & DOS Key 4.2 £634
£230 Maths & Scientific
£415 C/Math Toolchest & Grafix £45
£575 Huge Virtual Array &NAT3.0 £215
Hes Science, Eng & Graphics Tools £115
£634 Screen
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Greenleaf Datawindows3.0 £225

General & Systems Libraries
£245 GX Sounds £165£390£1260 MTASK £215
£33 Tools
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Borland C++ 5.0 £247
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£540 Visual J++ Intro £75
WinGEN for Java £250

News & Views

VisualAge for Basic
A Portable, OOVisualBasic!

IBM'sVisualAge for Basic is here, a real
alternative to Visual Basic:
® Object-Oriented Extensions |et you

create classes &subclasses in Basic.
You can also code Basic method
Calls to external OCXs, OLE servers &
SOM objects

= Integrate Components into your
apps u s i n g drag & drop, whether they
are OCXs, OLE servers or Si
objects (OpenDoc to follow)

= Communicate with hosts, servers
and other apps using controls for
APPC, EHLLAP!, NetBIOS, TCP/IP &
Async (serial port)

® BuildClient Apps with a VB-style
GUI builder & syntax editor. One box
supports Win32 & OS/2

® BuildServer Apps (stored
procedures &user-definedfunctions)
for DB2on WinNT, OS/2 & AIX (needs
DB2SDK). Run database logic &
processor-intensive routines on fast
servers

= DebugClient & Server apps from
your client workstation

= DB2Support (needs DB2SDK) lets
you use static & dynamic embedded
SQL in client & server apps. CLI or
ODBC

= Data Access Controls (Win32 only)
are automatically bound. Classes
simplify programming

® Stored ProcedureOCX &VBX
invokes DB2 stored procedures from
other Win32 or Win16 clients

At only £80 + VAT, why not try it out?
There are enough advanced features to
make it interesting, and it is an essential
purchase for DB2 users.Call us for more
details.

Visual Café
The CompleteJava RAD Tool

Witha set of high-level two-way tools,
Symantec's new Visual Caf takes RAD
to new heights:
= Form Designer runs a Java VMto

render layouts & run dynamic Java
components at design time

® FullSynchronization between
‘source code and visual tools

® InteractionWizard lets you visually
specify actions based on object and
menu events

= Component Library contains an
extensible repository of forms,
windows, and objects

® GraphicalDebugger lets you debug
apps at the source level while
supporting expression watch,
ValueTips, data browsing and multi‑
threaded debugging

® EnhancedCompilers generate &run
your code faster than ever

This stunning tool can be yours for just
£145 + VAT. Call us right now!

Visual Café Pro
The BestGets EvenBetter!

8Even before Visual Café started
shipping, Symantec have topped it with
the Proedition for very rapid
development of database apps

® Automatically Create Formson top
of existing database tables
Wizards easily create applets & apps
that bind to database tables,
including master/detail joins
Local RelationalDatabaseEngine
gets you started writing database
connected Java apps

® DatabaseAware components are
building blocks for your apps

® dbANYWHERE Workgroup Server
lets you develop true multi-platform,
multi-tier, multi-database Internet
apps that access corporate and
private databases.

Wedon't have UKpricing yet, but it
should be shipping in December, so call
us if you want the very best!



OLE dual interfaces ‑
an almost true story.

n the beginning there were custom[rete(for people with sandals and
beardsandintimate knowledgeofMIDL

and typing), and then there were automa‑
tion or dispatch interfaces (for button push‑
ers).

...and then the almighty Bi l l Gates did
speak, and hedecreed...

‘We shall combine them and their glori‑
ous union shall be greater than the sum of
the parts. We shall, through the mighty
mechanism of (single) inheritance, derive
custom interfaces from I D i s p a t c h . These
shiningnew interfaceswill combine the best
attributesofboth.And yea, the newgenera‑
tion of interface will be both crunchy and
chewy at the same time, and it shall be
knownasaDoubleDecker™’.

Unfortunately the name ‘Double
Decker™’was already in use.After rejecting
the names ‘Schizo’ and ‘JackOfAllTrades’
the marketingdepartment finally settledon
‘Dual Interfaces’.

Meanwhileonadistant planet,distant in
space, time and programming technique, a
lowly button pusher was revolting. ‘Why
should only the lowlevelists get to use dual
interfaces, I will use my magic class wizard
to produce an OLE-createable automation
object and then add an interface derived
from ID ispa tch ’ . This he did. He paused
for a few moments to fantasise about insert‑
inghis BIG_INTERFACE_PARTmacrobefore
coming back to earth with a crash ‐ it was
implementation time.

First he had to implement AddRef. He
sought the advice of his mentor. Hismentor
said ‘you have a perfectly good implementa‑
tion o fAddRef i n C cmdTa r g e t , s odelegate
it’,and the buttonpusherdid ashewas told.

Then hehadto implement Release. He
sought the advice ofhismentor. Hismentor
said, ‘youhave aperfectlygoodimplementa‑
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tion o f Release i n CCmdTa r ge t , s o delegate
it’, and the buttonpusher did ashewas told.

Then he had to implement Q u e r y I n ‑
t e r f a c e . H e sought the advice o f his men‑
tor. His mentor said ‘you have a perfectly
good implementation of Q u e r y I n t e r f a c e
i n CCmdTa r ge t s o delegate it’, and the but‑
ton pusher did ashe was told.

Then he had to implement Ge t IDsof ‑
Names. He sought the advice of his mentor.
His mentor said ‘you have a perfectly good
implementationof GetIDsOfNames ...’Then
with an evil glint in his eye his mentor
stopped and shouted ‘delete it all, r ip it out,
remove it all, and start again. Expunge the
dispatch map for it is impure and has been
generated unnaturally by... by tools. Reim‑
plement I D i s p a t c h from scratch using
interface pointers, more interface pointers
andother lowlevelly things’. Hismentor was
none other than the evil high priest ‘Ole‑
guru’, a lowlevelist infiltrator.

No shouted Dave - if I can delegate
AddRef, R e l e a s e and Q u e r y I n t e r f a c e ,
Tl bloody well do the same for Get IDso f ‑
Names,and I n v o k e to boot.Witha deft flick
of the copy and paste keys,

STDMETHODIMP
Ma g i c : : XM a c r o s : : G e tIDsOfNames (

REF I I D r i i d ,
OLECHAR FAR* FAR* r g s z N am e s ,
U INT cNames ,
LC ID l c i d ,
D I S P I D FAR* r g d i s p i d )

METHOD_PROLOGUE (Mag i c , M a c r o s )
r e t u r n p T h i s - >

G e t I D i s p a t c h(FALSE) - >
Get IDsOfNames (

r i i d ,
r g s z N am e s ,
cNames ,
l e i d ,
r g d i s p i d ) ;
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..and likewise for the other members of
I D i s p a t c h .

After editing the ODL file using ‘Visual
ODLEditor’ (aka NOTEPAD.EXE) the code
compiled and was good. Superb, in fact. At
least up to the point of testing it fromVisual
Basic... for in his rushDavehadforgotten to
register his type library. It took a while to
type i n the call t o A f x O l e R e g i s t e r Ty p e ‑
L i b as his typing skills had atrophied over
the previous three years of visual program‑
ming,but soon hiswork was finished.

The great god MFC looked down on
David’s work and was pleased. ‘You had
seven functions to implement. Seven times
you were tempted. And yet seven times you
said: “no, I shall use YOUR implementa‑
tion”. And for this deference you shall be
surely rewarded’.

There was a blindingflash of light and a
small, but perfectly formed, header file
appeared before Dave. With trembling
handshe lookedinside.Hardly believinghis
eyes ‐ there before him were defined the
three golden macros of dual interfaces:
B E G I N _ D U A L _ I N T E R F A C E _PART,
END_DUAL_INTERFACE_PART and most
resplendent of all, the mighty
DELEGATE_DUAL_INTERFACE.Just as Dave
was catching his breath, the macros began
to expand, to declare and yes, yes even to
implement those seven functions. Dave,
witha tear in his eye, whispered ‘thank you,
thank you, but half an hour earlier would
have beennice’.

Where now is this MFCDUAL.H, this
Holy Grail for the dual interface writer? It
lieshidden in the cave ofCaer Bannon, pro‑
tected by a man eating bunny rabbit. (Con‑
veniently there is also a copy in the
ACDUAL sample on the VC++ CD-ROM)

Perhaps I have consumed too many
magic macros today.

|

Dave theprogrammer (aka David Forbes)



COMM E N T

Mayli@mn!
Are procedural languages

a ball and chain rather
than a suit of armour?
Jules experiences a
moment of Lucidity.

ne of the courses offered to me
when I was at college was
about the history of computers.
After starting off with a brief
nod in thedirectionofBabbage,

the course described a series of computers
which were built before computers even hada
name.The secrets of the relay-poweredMark
One were laid bare, the Leo and the pilot Ace
were prodded and probed, and soon to more
recent, recognisable machines. Each device
was explained in detail, and simulators for
many of the machines were available on the
departmental computer sowecouldhaveago
at programming them ourselves.

Jolly interestingstuff, you may think, and
to befair, it was. But far more interestingwas
the question with which the course finished.
‘All these machines’ claimed the lecturer
‘worked in pretty much the same way, and
that’s prettymuchthe same way thatmodern
computers are built. Are we to conclude from
this, then, that this is the only way in which a
computer can bebuilt” Bear in mindthat this
question was asked just as the Alvey project
was building up a head of s t e am , and the
Japanese fifth-generation computing project
was well under way.

Ofcourse, neitherAlvey nor5Gamounted
to much, and the benefit of hindsight would
suggest that the answer to the question is
‘Yes’. But the question has haunted me,
becauseI still think the real answer is no.

The way in which all thesemachineswere
built was to have a largeblock ofmainly pas‑
sive memory, which is acted upon bya single
central processor ‐ the so-called Von Neu‑
mann architecture.All the modernwizardry,
trickery and jiggery-pokery such as pipelin‑
ing,vector processing,and look-aheadbuffers

are just variations on
this theme. And,
though this model
represents a hard‑
ware s t r uc t u re , its
implications reach
right the way up the
higher levels of com‑
puter architecture,
affecting how lan‑
guages, application
programs, and even
manuals are written.
If so, all the problems
wehavewithmodern
computers today are
traceable to this
structure. If there is
another way to build
computers, the impli‑
cations would be far‑
reaching indeed!

Regular readers
of this column will
know that I’m inter‑
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ested in obscure languages. The vanilla lan‑
guages likeCand Pascalclearly echo the Von
Neuman model ‐ variables don’t change
unless something in the code causes them to
change ‐ and even things like object-orienta‑
tion don’t challenge the model to any great
extent. But, though most programs are writ‑
ten in these procedural languages, the major‑
ity of new programming languages which are
designedare not likethis at all. Most are non‑
procedural ‐ that is, they tell the computer
notwhat you want it to do, butwhat you want
to have been done once it has finished doing
whatever it is it does.

Non-procedural languages have many
propertieswhich make them ideally suited to
modern, difficult programming. Firstly,
they’re very simple: there are no complex
algebras definingpeculiar data types, and no
hideous compatibility rules or access modes.
And that’s a result of the second advantage:
the data types of these languages tend to be
non-trivial.A single languagemight describe
user-interaction grammars, or kinematics
systems, or communication protocols, with
these very high-level objects as primitives of
the system. In addition, practically all non‑
procedural languages can becompiled for all
sorts of obscuremachineswith littleextra dif‑
ficulty. Finally,certainof these languagescan
make provinga program’s correctness a sim‑
ple operation, soif you need to besure some‑
thing is right,youcan be.

These advantages seemoverwhelming, so
how come these languages aren’t usedmore?
The simple answer is that they’re just not
hairy-chested enough for real programming.
Most are created as one-time, stand-alone
specialist languages, or as part of research
projects. Precious few ever reach the stage of
maturity needed by jobbing programmers.
Basic things which most people take for
granted, such as iteration, are totally absent,
since they aren't technically necessary. (No t
being technically necessary is the main criti‑
cism levelled against the g o t o in procedural
languages, and though few of us admit to
usinggo t o s , it would bea braveprogrammer
indeedwho would buy a compiler without i t ) .

I think this objection is not really the fault
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of the languages, though. When I look back at
the history of procedural languages, most of
the early efforts seem pretty poor in compari‑
son to today’s technology. The reason why
today’s procedural languages are better‑
developed and more popular than non-proce‑
dural languages is because yesterday's
procedural languages, shoddy as they were,
were better than yesterday's alternatives.
Procedural languages were where the quick‑
est, easiest gains were to be had, so that’s
where most people concentrated their efforts.

This lineofthought hasbeenpromptedby
my rediscovery of a dusty old book that has
sat at the back of my shelf for ten years or
more . It ’s about a language called Lucid,
which is precisely a non-procedural language
made tough. Recognising that theoretical
purity is nobasis for a real programming lan‑
guage, but at the same time that the assign‑
ment is asharmful asthe g o t o , the authors
have described a language which seems to
make an awful lot of sense. In fact, there’s a
certain level at which their unique approach
encapsulates the notion of objects far better
than objects do.

This is somethingthat really could work.
But, of course, there’s the skills market‑

place.Sincemost programmingis done in pro‑
cedural languages, procedural languages are
what programmers learn. If you want pro‑
grammers who can work for you, you'd better
want a set of skills which programmers are
likely to have.

It’s all a bit of a shame, really. I mean, we
all know that programmingis
tricky and doesn’t work too
well at the best of times.
Knowingthe problems that
programming asa disci‑
pline has, and knowing
that those problems can
only get worse, I’m
quite certain that if
we had to reinvent
p r o g r a m m i n g
tomorrow, we
wouldn’t
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come up with what we've got now. I’mnot sure
that we’d come up with Lucid either, but
that’s not the point. The point is that Lucid
shows that the theory can be made to work.
The fact is we need to be able to take advan‑
tage of the enormous body of theory which we
haveinherited,without beingboggeddown by
the inertiaofthe current practice which we've
been lumbered with.

I’ve got an idea. I think we should stop
teaching programming altogether. Any
youngster who expresses an interest in
becominga programmer rather thana police‑
man or an engine driver should be handed a
library of books about programming lan‑
guages, a computer, and a parser generator,
and left to his own devices. Experienced pro‑
grammers (who, after all, can probably pro‑
gram almost as well as this innocent
youngster) should be kept out of sight. And
when the youngster declares ‘this is how I
want to program’, anyone who calls ‘But you
can’t, because it’s n o t C’
should be forced to pro‑
gram in BCPL.

Ona final note,
the Lucid book
spends
time talking
about the

some

C O M M E N T
impendingsoftware crisis. Recallingthe book
is ten years old, I realised that many of my
ideas about what the crisis would be came
fromthere. It suddenly occurredto me: the cri‑
sishas beenhappeningfor years, but we've all
been typing sofuriously to try to meet impos‑
sible targets, wejust haven't noticed. a

‘Lucid, the dataflowprogramming language’
by Wadge andAshcroft, may still beavail‑
able. If not, Jules will tell you howgood it
was if you call him on 01707 662698, or if
you email himasjules@cix.compulink.co.uk
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CodeWr igh t P r o f e s s i o n a l 4 . 0 BoundsC socket Proféssional
The programmer's favourite BoundsProfessional rédefines
programmer's editor, now has a user automati¢ e r r o p . detection for C/C++
interface polished for Windows 95. developersuusing Windows)95-or NT.
Favourite features, such as multi-file, Professional Edition has breakthrough
multi-window editing, including search & techno to capture @ven more
replace, chroma-coding and more.. are informa’ with extended API
enhanced with the new API Assistant and complianceé’checking. Integration i n t o the
Button Links to tag n o t e s e tc . Available VC++ environment, enables =~
for Windows 3.1 and Windows 95 & NT BoundsChecker to be used at all stages of development. New

in a single pack. Now available on CD or 3.5" ‐ £179 version 4.2 with improved performance now shipping. f rom £445
‐ SoftshCE/NT now shipping. £575

M K S To o l k i t ver 5.1
MKS Toolkit gives Windows NT3.5+ and Optima++
Windows 95developersa full su i te of Professional
powerful UNIX tools including KornShell,
awk, awkc, viand visual diff for Windows, by Powersoft
make, a windows scheduler, grep, sed, t a r , a os 1
cpio, and pax - more than 190 utilities and | WINNER OF
cammands for performing a variety of ' \
comput ing tasks, with support for NT & 1 PC MAGAZINE ''

\

i

95 long filename. For Win 95 & NT-Intel, AWARD
Alpha, Mips onone CD. £239 FOR TECHNICAL:

I N N O VAT I O N
Symantec Visual Ca fe
Symantec Visual Cafe revolutionises Java Th a k g

. ’ =development 6 whether you're simply Optima++ Professional
adding animated graphics to a website, or includes everything.in Optima++
creating sophisticated Intranet Optima++ Developer plus
applications. Visual Cafe's Rapid the patented Powersoft
Application Development Environment DataWindow for-data- os
lets you build Java applets and access, analysis, presentation, and report ing, all without coding
applications visually. It comes complete SQL. Create and deploy Internet-enabled applications, and build
with ready-made components that you custom application servers using CGI, NSAPI, and ISAPI. “Includes
can drag and drop o n t o forms. Simply powerful version.control interfaces, ~ aaesExpress, and a 3‑

select the component ‐ button, t e x t block, dialog box, etc. ‐ and user Sybase? SQL Afiywhere server for peakperformance:
use the Interaction Wizard to specify interactions. £149 Special Price of £329 F i e oes

V too l sD f r o m Vi reo Sof tware Mastering In te rne t Development f r o m M i c r o s o f t
A C library and C++ Class library of The interactive training program | NEW |
functions for developing Windows or webmasters and Developers.
Windows 95 Device Drivers. The Quick FREE when you purchase f the
VxD code generator automatically following by 31Jan 1997 % a
writes the VxD skeleton. c u s t o m header @Microsoft Visual C++'E rise. >; a J
files and libraries automate segment @Microsoft 7 Access Developers Toolkit =]
management and expose VMM functions @Microsoft Visual Basic Professional im ey
to C &C++ programmers. Debug and @Microsoft Visual Basic Enterprise ™ % ‘Seng

final release libraries are included. Combine with Nu-Mega’s Soft- (Entitlement Voucher included With p a r)
ICE/W, to get the complete VxD build and t e s t solution. purchase) . ‘ S i

SEC A L LIF THE ITEM YOU ARE LOOKINGFi“OR
VE TO ORDER C A L L os. § YS FTek0 1 7 1 - 8 3 3 - 1 0 2 2 " % S e F N .

F A X 0 1 7 1 - 8 3 7 - 6 4 1 1 o N ; ;. Science, 1Brat ‘Close,t aon dley’s Close, | i)

e r deve t o l p m e n s
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C++ Builder: arriving pronto
Bu has been working for some time on a

project to link its successful C++ compiler
technology with the easy-to-use visual environ‑
ment of its Delphi product range. At the recent
SoftDev/WebDev ’96 show, it unveiled an early
version of this product under the banner of C++
Builder. The visual development environment is
the same as that found in Delphi and C++
Builder is also equipped from the bottom up for
client/server application development in the
same way asDelphi 2.0 client/server edition.

TheC++ compiler technology at the heartof the
product is based on the successful Borland/Turbo
C/C++ compiler, but with significant performance
enhancements. In demonstration at Olympia,C++
Builder appeared to compile only slightly slower than the Object Pascalengine in Delphi.

The product is the first genuine ‘fill in the blanks’ RAD tool for C++, something for which non-Pascal
and VB programmers have been crying out for some time. It also makes possible a degree of C++/Pascal
integration no t previously available.Developers with Delphi installedalongsideC++ Builderwill beable
to freely mixmodulesofC++ andDelphiPascalcode, useDelphi-builtVCL’s in C++ Builderprojects,and
build them all intoone final executable, with asingle IDEcontrollingboth systems. Full interoperability
with BorlandC++ is promised.

According to Borland, C++ Builder should be available within the first quarter of 1997.More infor‑
mation is available on the company’s Web site at http:/ /www.borland.com.
» Borlandis on01734 320022

_ Aonix promises ‘end-to-end’ modelling development _
vendor Thomson Software andmodellingexperts IDEhave merged to form Aonix, which has been

working on integrating the two companies’ product lines to provide an ‘end-to-end’ model-based
scaleableapplicationdevelopment system. The core of the Aonix product line is IDE’sSoftware through
Picturesvisualmodeldevelopment system.A new ‘five-dimensional’ repository hasbeenengineered into

__theproduct,which interfaceswithThomson’s client andserver development tools to buildapplicationson
multipleplatforms.
The repository integrates not only traditional application models and business rules,but also project

plans,testingproceduresandQAmodels.Aonix is planningto provide integrationwith third-party tools,
notably testing suitesandchangemanagementsoftware from PureAtria,CenterlineandForté. Inter-tool
communication is handled through the ReposiLink messaging gateway, enabling any tool fitted with a
ReposiLinkinterface to plugdirectly into the system.
Oneof the key target deployment platforms for Aonix is Ada; uniquely, its Ada95 compiler is able to

generateJavabyte-codeaswell asnativebinarycode.Java is anotherof the supportedplatforms,along‑
side C++,VisualBasic, and4GLs includingPowerBuilder.

For more information onthe complete range of Aonix products and UKpricing information, call
543.0900,? e e e

Buildclient/server with a newVision
ot on the heelsof the recently-releasedVision Builder 1.0comes version 2.0,an improved system for
large-scale client/server application development from Vision Software.Vision has developeda sys‑

tem which builds server-side SQL or Oracle code and Visual Basic client code from a single application
model held in its repository. Uniquely in the applicationmodelling field, relationships between items in
otherwise unrelated tables can begenerated using ordinary symbolic mathematicalexpressions, rather
than any generic languageor scripting.

The goal is to create a language-independent model of the application at an abstract level which can
scale across multipleplatformsand tiers. Application,business anddata models are built usingstandard
rules,and the encapsulated application definition stored in the repository,where all or some of it may be
reusedin future projects in the formofactive templates.Thecode generation tools then build triggers and
stored procedures in the appropriate language for the server, and in the current release,complete Visual
Basic code and project information for the client. Both server andclient code can bemanually edited and
optimised: the Vision code engine automatically recognises which lines have beenchanged from the orig‑
inal specification and preserves those changes during code regeneration.

VisionBuilder 2.0 for Oracleor SQLServer is available at £2999 per seat,or for bothat £3750 per seat,
with no runtime royalties required.
> Vision Software ison003275281546 » URL:http:/ /www.vision-soft.com
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Mercury Interactive's
WinRunner testing suite has
beenextended to incorporate
support for Nat Systems’ NS‑
DK and NatStar development
environments. Non-standard
objects built with these tools
can now be tested alongside
traditional Windows code
0181 232 9810

Developers targeting the
Motorola 68HC11
microcontroller family can get
anew version of the Cosmic
Software Ccross-compiler,
incorporating a revised parser
with advanced precompilation
optimisations. 0118 988 0241

Java support has come to the
FortéApplication
Environment, courtesy of
Visigenic’s VisiBroker for
Java. Java clients can
communicate with Forté
servers v i a HOP, with
VisiBroker converting all object
interfaces automatically.
01344 482100

PowerBuilder 5.0 Enterprise
and Desktop editions are now
available for the Macintosh
The release provides identical
functionality with the Windows
v e r s i o n s , and allows Mac
clients to run against standard
PowerBuilder servers
http://www.powersoft.com

Microsoft'sHTMLHelp
Workshop is available for
downloading from
http://www.microsoft.com/work
shop/author/htmlhelp/, for
developers keen to make the
move to HTML-based help for
Windows. HTML Help, which is
part of the ‘active platform’
will eventually be the help
standard for all Windows
applications.
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Rose4.0 implements UML
aving recently acquired Visual Test
from Microsoft, Rational Software

has launched version 4.0 of i t s Rational
Rose model-based application develop‑
ment system. Rose was oneoft h e first sys‑
tems to take the modelling approach and
to support both the Booch method and
Object ModellingTechnique ( O M T ) . It now
features a full implementation of the Uni‑
versal Modelling Language ( U M L ) 1.0
specification,as recently agreed. U M L has
been somethingof a holy grail in the mod‑
elling community, and has been largely
developed at Rational by the three men
whose individual methods were originally
seen as competitors: Grady Booch, J im
Rumbaugh, and Ivar Jacobson. Additionally, Jacobson’s use-case technique has been implemented in
Rose4.0 for those developers already using it .

Language support in this version has been improvedwith full round-tripengineeringcapabilities pro‑
vided for C++, Visual Basic,Forte,PowerBuilder,Smalltalk,Ada andJava. Round-tripengineering is the
name Rationalgives to the process of building source code from the visual model, makingchanges to the
code, and then re-engineering the visual model from the updated source code.

Rose 4.0 is available on Windows NT/95 and most Unix systems, with full Windows 95 interface and
OLE automation support onMicrosoft platforms.
» Rational is on01273 624814 » URL:http:/ /www.rational.com

everal developer tool and utility companies have announced they are to license Microsoft's
Basic for Applications (VBA) for use in their own products.FollowingMicrosoft'sannouncement

version 5.0of VBA would bemade for licensing,Visio previewed its upcomingVisio Professionalproduct,
which hasa numberof features aimedat the enterprise IT manager, and is programmablewithVBA5.0.
Logic Works pledged its support for VBA 5.0 in future versions of i ts ERwin client/server visual design
tool.One notableexception to this trend, at least for now, isMicroGrafx,whose newflowchartingproducts
will apparently only bescriptable with the more limitedVBScript.

I f , as seems likely, an increasing number of tools and development environments become VBA‑
enabled, then the language may becomea true linguafranca for inter-tool scriptingandcustomapplica- Me
tion development based on existing components‐ somethingwhich developershavebeen|promised for
pie Hie Lab which hasn't yet materialised ‐on the Windows platform. ce goats

The Net according toBig Blue
ecember’s Internet World saw a host of announcements and new products from IBM as part of its
overall Internetstrategy. Ofparticular interest to developers were the manyJava-related announce‑

ments. IBM is taking Java very seriously indeed, and has already released a slew of Java-enabled or
related products, including OS/2 Warp 4.0 which runs Java applications straight from the desktop and
ships with Sun’s JDK; NetRexx, a version of the popular Rexx interpreted language which has come as
standard with IBMOS/2, compiles intoJava bytecode,effectively allowing developers familiar with Rexx
but not Java to write fully-compliant Java applets withouta single line of actual Java code; and Apple‑
tAuthor, a Java Beans-basedvisual tool for buildingJava code for the Web quickly andeasily. OtherJava
projects on the drawing board include net.Mining Services, a set ofJava-based data miningclasses, and
Isis,a set of classes for developingtime-based Web content.

IBM officials have been at pains to stress that the company’s focus is on the Java Virtual Machine
( J V M ) and bytecodes rather than the Java language itself; NetRexx will almost certainly be the first of
many languages which will beengineeredto compile to bytecodes asanoption. Informationandpreviews
of most of IBM’s Java technologies can be found at Alphaworks, an IBM Web site dedicated to ongoing
R&D projects. A special IBM Developer Connection CD containing the tools and information from the
Alphaworks site along with other tools from companies includingSun has also been made available.

The IBM ‘San Francisco’ project is moving along at a blistering pace, too. Alpha versions of the code
frameworks, written in Java, havebeenmadeavailable to some developers. Only a portionof the expected
objects have been implemented sofar, however early versions of some of the frameworks should beavail‑
able early in 1997.
» IBM:0171202 3744 » URL: hitp:/ /www.alphaworks.ibm.com» URL:http://www.ibm.com
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FARPOINT’S VISUAL ARCHITECT SERIES

The Most Powerful Series of
DevelopmentTools You Can Own

Spread 2.5

The Spreadsheet/Data Entry G r i d
f o r Windows Programming

@ ENHANCED InterfaceDesigner allows run‑
time properties to beset at design time

@ NEW! Spread Designer decreases the
learning curve with its unique WYSIWYG
style interface and allows multiple
worksheets to bedesigned at the same time

@ ENHANCED Calc Engine performs faster,
more efficient calculations with relative cell
addressing or named expressions
12 cell types. Each cell can be formatted
individually, in ranges, by rows or columns
Other highlights include: Spread can be
bound to the Access engine through VB's
data control; Virtual Data Manager
increases data access times; Print Engine
can output whole customised reports or just
a range of cells/data; supports 2 billion
rows by 2 billion columns; and 33 Action
Property options

@ Available as VBX, 16 & 32-bit ActiveX
controls and DLLs in one box

Upgrade: £99

NTEMPORARY
$ f 744

Tab/Pro 2.0

Card/The Customisab le

Gives more presentation styles than any other
tab control on the market.
Will also help to organise screenfuls of
information more neatly and give a
professional look to applications.
@7 presentation styles comprise Notebook,

Worksheet, Notecard, Notched, Property
Pages, Personal Organiser or Traditional
9NEW properties for a realistic 3Deffect
Animated pages option
Unlimited number of pages can beassigned
to each tab control
Imprint control is one of the most powerful
3Dframe controls available
Other features: Comprehensive options for
changing size, shape, colour, orientation,
position & properties of tabs; database
fields can be bound to tab captions;
scrollable tabs with earmarks

@ Available as VBX, 16 & 32-bit ActiveX
controls and DLLs in one box

SERIES)
one

VASUAL BULDING:

Upgrade: £50

VISUAL BUILDING

Tai lored Buttons fo r Windows
Applications

Unlimited scope for designing customised
button shapes, sizes, colours, styles, fonts,
icons, and even adding hot spots.
@ Balloon control displays different styles

of Help bubbles over controls & across
multiple forms

@ ButtonDesigner: A design time interface to
create buttons with a click of the mouse.
Save the result asa template. Button shape
can be controlled very precisely; can be
animated; and can contain unlimited hot
spots with different colours, pictures and
text for each cell

@ Plug-Ins available separately with 150 pre‑
designed templates, sample projects with
source code and the run-t ime calls to invoke
Button Designer

@ Available as VBX, 16 & 32-bit ActiveX
controls and DLLs all in one box

Prices quoted exclude delivery (£8.00) and VAT

www. contemporary.co.uk

TO ORDER 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 SLS 7BH



Go boldy forth and develop for
the Web with WebCrusader
from Gradient.The product
extends a security ‘shield’
around Web servers and SSL
browsers on a corporate |
network, protecting Web
applications built using it
01279 755247

The IBM Voice Type 3.0
developers toolkit for |
Windows 95 is available for |
download. With the kit,
developers can build
applications with integrated
support for IBM's v o i c e

command and dictation
technologies on the Windows
95 platform.

Users familiar with Pick’s
multidimensional database
technology will be interested
to know that the D3 database
is available on Windows
NT/95. This v e r s i o n maintains
the functionality of v e r s i o n s

for the Pick operating system.
but with a fully graphical look
and feel.

Informix Universal Server
has shipped on time.
according to the company.
The server, based on the
Dynamic Scaleable
Architecture, caters for a
variety of rich datatypes which
current general servers often
cannot handle. 0181 818 1000

ARM programmers will soon
be able to develop for
Windows, thanks to a
collaboration between
Microsoft and Advanced Risc
Machines to port the
Windows CE palmtop
operating system to that
platform. Look forward to
Windows on your mobile
phone! 01223 400400

10

»  S e

Living on the Edgeof the Internet?
Aw Alliance’s apparently object‑

riented Web development frame‑
work, Edge, provides a Visual Basic
driven solution for Microsoft platforms.
The product is built around Visual Basic
forApplications andDCOMtechnology as
shipped with Windows NT 4.0 (and now
available in beta for Windows 95). Ser‑
vices and objects on the server are
exposed as DCOMobjects which the VBA‑
constructed client software cancall across
an IP connection as though they were
local OLE servers. ODBC-compatible
databases on the server can be accessed
transparently, as can any other service
which can be exposed as an ActiveX object. Implementingserver-side services as DCOM objects means
that ‐ at present - only Windows NT servers runningInternet InformationServer can fully service Edge
clients: however, this also allows for some fairly clever server-sidestuffwhich would never have beenpos‑
sible with traditional HTTP methods, including persistent objects, custom messagingschemes, and spe‑
cial security protocols.

Since DCOM is the glue which holds both the client and ‐ generally speaking ‐ the server software
together, sophisticated integration of tools and other applications can bedone at either side: for example,
a workstation with Microsoft Office installed could run a custom client which reuse existing Office com‑
ponents through VBA.

A fairly standard IDE is includedfor constructingscriptingandHTMLcodeand the VBA development
environment is the same as that supplied with Office97 (see News,December 1996).

A libraryof existing Web components to performcommonand useful tasks packagedas DCOMobjects
is supplied with the product.
» Antares Alliance:00 1972 447 5717
» Atrial version is available for downloadfrom the Edge web site at http:/ /www.edgesite.com

New Gems for Web client/server development
evelopers working with the GemStone application object server will shortly have avariety of
availableto themto migratetheir projects to the Web.GemBuilder forWebcomprisesacustom

server and development environment for the GemScript language; the server integrates a gateway to
GemStoneobjectswithout the needfor any CGIprogramming,and incorporatestransactionmanagement
logic features. GemBuilder for Java generates thin Java clients which can access GemStone business_
objects directly without the needfor an application server,by integratingwithany one ofthe leading Java
tools includingMicrosoft’sVisual J++, Symantec's Visual Café,or Sun’s Java Workshop.TheactualGem‑
Stone integration tools are provided as Java applets themselves. Finally,GemORB is a Corba 2.0-com‑
pliant ORB which provides access to GemStone services to non-Gem clients ‐ for example via Sun’sJoe
for Java ‐ through Corba.

A packageofGemBuilderfor Web andGemBuilder forJava pricedat $5200perseatonUnixplatforms
and $4160 onWindows NTwill beavailable within the first quarter of 1997.WER oo Re
availablein thesecondquarter.

ce) UeWenore
Desktop mapping goes ActiveX

apInfojust addedan ActiveX ‐ MapX ‐ to itsofferingofdesktop mappingtools. The strengthof Map‑
Info’s tools is to provide easy visualisation for data already available.Forexample,one could develop

a loganalysis for Web sites which would ploton a map the number of visitors for each country and possi‑
bly offer to drill down to the postcode level.MapX is a cheaper entry point in desktop mappingthan prod‑
ucts like MapInfo Professional though it provides most of the same functionality. In fact, everything is
present apart from the animation layer, buffering capability and map creation. The first two might be
added at a later stage. The choice one developer has to make is betweenMapX,the 32-bit OCX which can
be controlled by most languages; MapInfo Professional which is a 16/32-bit solution that also supports
OLE automation; and MapInfo with MapBasic. All three products can access local databases directly or
remote ones via ODBC. Another recent addition is the MapInfo ProServer which sits just above a CGI‑
compatible Web site and which delivers informationto browsers asGIF files.
» MapXcosts £4170for 40 seats minimum (£83 per seat plus £850for the toolk i t )
» MapInfo ProServercosts £350per seat with a minimum of 10seats or £49,000for an unlimitedversion
» MapInfo is on 01344 482 888 »URL:http:/ /www.mapinfo.com
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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 Il
Digitalk ParcPlace Team/V
Symantec IDDE
HPSoftbench
IBM SDE/6000

and many more

The Faces of

PVbo
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 provides a modular solution for complete
Software Configuration Management and is used
by more developers than all other competing
products combined.

Call UKMarketing Now
for SCM workshop details or your

free SCM Primer Report

+ \. ¥
INTERSOLV PLC, Abbey View, Everard Close, St. Albans, HERTS AL1 2PS Tel: 01727 812812



Progress Software's
eponymous Progress, in
version 8.1, includes
AppServer, a tool for building
business objects to be
processed onapplication
servers, and SmartObjects, a
proprietary reusable
component for the Progress
system.

Oracle Designer/2000 Web is
a modelling and design tool
which builds transaction
processing applications for
the Web. I n ve r s i o n 1.3.2.
support has been added for
dynamic code generation, and
the Windows NT 4.0 platform
0118 924 0000

Release 5.2 of the MKS
Toolkit adds a number of
extra Web tools including a
Perl intepreter, acommand
line DDE interface, and a
number of tools which work in
concert with an HTTP server
to maintain and update Web
pages. 0171 624 0100

USoft Developer 4.1 has
been enhanced with native
support for DB2 and
deployment on Win32s
Windows 3.11 systems, as
well as Motif on Unix. USoft
claims that the features we
added in response to user
feedback. 0181 891 4000

User of the OSE Delta
realtime OSwill doubtless be
pleased to hear that it now
supports run-time loading and
unloading of PowerPC based

12

Matlab 5.0 from prototype to delivery
heMathWorks is aiming to trans‑
form i t s industrial-strength techni‑

cal c ompu t i n g platform Matlab into a
complete development environment
with the release of Matlab 5.0. The
package, in beta up to this month, will
add an in terac t ive GUI builder, visual
debugger, performance profiler and
function browser to i t s mathematical
and scientific capabilities. The tools are
completely integrated with the res t of
the product, supporting the full range
o f users from e n g i n e e r i n g analysts t o

programmers working on final end‑
user applications

The core Matlab language itself has
been considerably enhanced, with sup‑
port for customised object data types
( w i t h full overloading), multidimen‑
sional arrays and sparsely populated
ma t r i ces . Auxiliary toolboxes have been
updated with state-of-the-art differential equation solvers, and improved support for signal p r o c e s s i n g ,
simulation and symbolic math. Visualisation performance has been improved by up to two orders of mag‑
ni tude, and there is now support for a much wider range of renderingmethods

Matlab 5.0 is due to ship this month for Windows 95, NT, Mac, Power Mac and Unix platforms with
p r i c i n g starting at £1,500 for a single-seat licence. Support for OpenVMS and Linux is planned for a
future update. It is distributed and supported in the UK byCambridge Control.
» Cambridge Control: 01273 722838 % URL: http:/ /www.camcontrol.co.uk

Select Component ManagersupportsMicrosoftCIM
odelling-tool specialist Select software hasmovedinto the component libraryandre-usearena with
a repository under the name of Select Component Manager.Themanager stores components, their

source code and binaries either locally or remotely, and provides an object browser which can beused
across any IP network. Required objects from several repositories can then be brought together in the
development env i ronment and assembled i n t o aworking product in minimal time.

The Component Manager conforms to Microsoft's Component Information Model (CIM), a design
intended for the eventual Microsoft repository expected to arrive with Windows NT 5.0. Substantial por‑
tions of the new operating system will probably bestored in and retrieved from similar databases. Select
sees a market opening up for custom applications to bebuilt from collectionsof storedobjects in thesesorts
of repositories. Additionally, the manager can act as a service provider on the Web, makingthe compo‑
nents heldwithin available to the Net ( i fnecessary at acharge) or auto-notify interestedpartiesof addi‑
tions or deletions from its library.
» Select:01242229800 » URL:http:/ /www.selectst.com

Novell’s DeveloperNet 2000iD»eloperNet 2000, the Novell developers’ program formerly known as Net2000 has been expanded to
include free online access to SDKs , more software and technical information ( t h e Novell Research

anthology CD ) . To reg i s t e r and access the whole content online is free. If you wan t to receive a quarterly
set of CDs then it costs about £200 ($345) per year. In addition to the SDKs, journals, support, and CBTs ,
DeveloperNet includes the Novell Software Connection Library: a 100-user licence for all Novell’s prod‑
ucts. This should allow tes t ing the scalability of your development without having to make any serious
software i n v e s tmen t (o f course the licence i s only for test pu rposes ) .

Novell is trying to i n c r e a s e the adoptionof i t sNetWare Directory Services (NDS) bydistributing a roy‑
alty-free source code and distribution licence for NDS tooperating system developers. In addition, it is set

to distribute a single-server binary v e r s i o n of NDS on NT. Novell has reacheda ‘strategic alliance’ with
Sun regardingJava technology and products. One result oft h i s alliance is an o n g o i n g work to specify Java
access to directory s e r v i c e s .

On another no t e , Novell releasedCollexion Natural Language Interface for Help Software Developers
Ki t or NLIH SDK in short. It is based on the ‘Ask Me’ technology. It is available in English, French, Ger‑
m a n , Spanish, Italian and Dutch for Windows 95 and NT.
» DeveloperNetpart number is 172-000761-001 » Novell is on 01344 724 000
» URL: http:/ /www.uk.novell.com /uk » URL: http:/ /devsup.novell.com
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This is just asample of what's NEW and BEST out of the 48,000 products we carry.
If you don't see what you want call us for aprice

Fax: 01222 862209
E-Mail us at salesteam@softwareparadise.co.uk
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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 4AX, or email editorial@dotexe.demon.co.uk. Your letter will be
considered for inclusion unless it is marked ‘not for publication’. Letters may be edited.

Carving up bugs
Dear Editor,
I thought the November issue of EXE was
excellent: full of interestingarticles. Particu‑
larly I liked Peter Collinson’s Programming
Projects.The article by Mark Harman,Carv‑
ing up bugs, had some oddities, no doubt
because of slips in editing somewhere along
the line:

a. The paragraph at the top of column 2
ends, ‘ ( I f we use input value 0] we will
find that the variable p contains the
wrong value.’ But what is the right value
for p in this case? (The spec doesn’t say.
The spec is given in column 1: ‘The pro‑
gram is supposed to calculate the sum
and product of the sequence of numbers
from 1 to the input number n.’ What is
the product of the sequence of numbers
from 1to 0- i f not 0?)

b. In the middle of column 2 it says, ‘We
shall say that we shall construct a
dynamic slicefor avariable v, at ap o i n tp,
on an input i.’ What does ‘at a point p’
mean?The article doesn’t say.

c. At the bottomof column2 it says, ‘Listing
3... clearly highlights the bugin the origi‑
nal program!’ Does it? There are surely
two problemswith the programasregards
inputs less than 2: ( 1 ) what to do with
input 0 is not defined (see ( a ) above); and
(2 ) input 1 would not work unless ‘s=0°
were changed to ‘s=1’ or ‘wh i le (n>1)’
were changed to ‘whi le (n>0)’. The only
line printed in Listing 3 is nothing to do
with any particularvalue of input.

d. The title ofListing4 implies that that is a
listing of the output of a dynamic slice,
whereas the text ( b o t t o m of column 3)
refers to the ‘program [not slice] in List‑
ing 4’. And the title of Listing 5 ( ‘ A more
dynamic slicing of l isting 4 ’ ) suggests,
incorrectly, that there is somewhere a
less dynamic slicing with which to com‑
pare Listing5.

e. The second paragraph of column4 starts
‘However,a more precise slice that canbe
constructed from this criterion is shown
in Listing5.’ What is ‘this criterion”? The
article doesn’t say. ( I t appears from later
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in the article that the author had in mind
input value greater than 0 . )

f. The second paragraph of column 4 con‑
tinues ‘We donot needto include the line
y = x + 2 ; because this line does not con‑
tribute to the final value of y when the
last input is greater than zero.’ There’s
nothing wrong in itself with this sen‑
tence, which reminds us that although
the program in List ing 4 writes to y 5
times, it’s only the value written the 5th
time that matters. But the article doesn’t
explain why it should choose asanexam‑
ple such an odd program!

Alan Leadbetter
Tunstall, Stoke-on-Trent

Here’sa replypoint-by-point by the art i‑
cle’s author:

a. Yes. You’re qui te r igh t . The inpu t
which I should have used is 1,not
zero. This wil l have the effect I was
seeking; the dynamic slice wil l con‑
tain the incorrect init ial isat ion
(p=0;) alone.

b. In slicing terminology ‘at’ translates
to ‘immediately before’. Sorry if this
wasn’t made clear.

c. I don’t agree.As y o u have pointed
ou t the specification does not define
the value of p when n=0. When n=1,
however,the specification ( b o t h that
a s pr inted and that I i n t e n d e d )
defines p to be 1.Nowthis c a n be cor‑
rectedby replacingthe linep=0;with
p=1; b u t cannot be corrected by
replacing the while loop predicate
with n>0.

d. I don’t th ink this is confusing ( b u t
then I would say t h a t ) . L is t ing4 is a
program. The program indicates the
subtlety of dynamic information (as
the caption says). Now in the text I
talk about sl ic ingthis program ( b o t h
statically and dynamically) observ‑
i n g that both the static slice and the
dynamic slice ( w h e n constructed
na ive ly, w i thou t reference to th is
‘subtle dynamic i n f o r m a t i o n ’ ) a r e
the entire program. Hence Listing4
is a program and is also the result of
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(naively) sl icing the program.
e . L i s t i ng 5 shows tha t a smaller

dynamic slice of l is t ing 4 is possible
i f we take account o f th is ‘subt le
dynamic ’ in format ion. That is we
need not get the whole program as
o u r slice.Theslicingcriterion is that
re fe r red to in the prev ious para ‑
graph.

f. The programs a r e intended to illus‑
t ra te interestingsituations.The con‑
t r i bu t i on o f the ar t ic le i s to show
h o w dynamic s l i c ing can assist
debugging and to explain some of
the interesting technical issues sur ‑
round ing the construction of a
dynamic slice. Interest ing issues
often arise in ‘odd’ situations rather
than ‘normal’ ones.

Mark Harman

FromRomania
Dear Editor,
[. . . ] I'm coming back to beg you something
very important to me: I badly need some
books, technical articles and software about
neural networks, expert and fuzzy systems
with applications in control process systems
(especially electric). [ . . . ] lalso begyou to pub‑
lish excerpts from my letter in your editor
column. Maybe someone from UK will help
me for my Ph.D. dissertation, which deals
with Neural Networks Trained by Expert
Systems for Electrical Power Stations, and
send mesome software packages ( A m z i ! Pro‑
log+Logic Server or LPA Prolog) too.

My name is Doru Turturea, and I’m 38
years old. I ’m working as Senior Software
Engineer at the Electrical Engineering Cen‑
ter/Dept. of Computer Science, in Bucharest,
the capital of Romania. Here, I’m developing
graphical user-interfaces,multimediapresen‑
tations and expert systems shells, using
object-oriented techniques and the C++ lan‑
guage, under Windows 95, Delphi 2.0,
MicrosoftVisual C++ 4.1,andMicrosoft Office
Pro7.0 for Windows 95.Recently,weacquired
Windows 95 and three Pentium Digital Cele‑
bris GL 5166 with CDROMand CD-R.

Unfortunately, the financial situation is
very bad in Romania and we - the experts ‑
are poorly paid (the salary is under $200 per
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DEMOquick”Has It ALL!
“8 Software Demos on Floppy, CD & WEB!

DEMOgquick Simulation Plus creates software
application demos & tutorials which guide the
user through an exact simulation of your
software application. Demos are compact and

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

the simulation to add Pop-Up messages, graphics, voice and music. Creates the
distribution setup disk automatically. DEMOquick also includesa full multimedia
development system to easily create flashy presentations. Demos run on
Windows 3.1, Win95, NT and live from your WEB page.

DEMOquick Simulation Plus... f r om £375
F o r Free Samples and information visit "www.amtcorp.com"

Optional language k i t available

Visual Developers Suite Deal
Adddynamic spreadsheets, stunning charts,
versatile text editing, andpowerfulspell
checking to your Windows applications OCX
The Visual Developers Suite Deal includes four
powerful OLE Custom Controls (OCXs) that add ge={#/)!/9/23
significant functionality to applications built in Visual
Basic, Visual’C++, Delphi, PowerBuilder, and any
development environment that supports OCXs. The £1 85
Suite includes 16and 32-bit OCX controls to support
Windows 3.x,Windows 95 andWindows NT.

TRY BEFOREYOU BUY = ~ ,

£500 ON
A SUPERB

Fully functional trial versions of Formula One, Me,
Visual Writer, First I m p r e s s i o n and Visual Speller '
from the Suite plus GeoPoint and WebViewer are ;

includedon this FREE CD-ROM. . COMPONENTS

Call QBS Software for your copy. ComponentSofware

, ,

r c o l e P r o t e o n a d i t i o n 4.0
The Ultimate Multimedia Playground for Windows®

Eight award-winning ActiveX™ and VBX controls packed full of essential features for
multimedia. Images, t e x t , shapes and video can be displayed u s i n g over 100 different effects
including wipes, diagonals, pushes, pulls, splits, blinds, c r u s h e s ,rolls and many more. All
controls have on-line help

[4 F X x T o o l sImagecontrol fo r how y o u display y o u r images. Colours, formats, 3D, hotspots, etc

[4 FXTools Label control with over 100 properties - unprecedented control of text display
FXTools Rotating Text cont ro l lets you rotate TrueType fonts at a n y angle

XTools M o v i n g Text control provides 3D font styles and tex t m o v e m e n t along paths
FXTools Shape control for unlimited shapes, borders, drop shadows, backgrounds etc. Supports hotspots
FXTools Sound control man playback of .WAV and .MID and provides all major sound functions and
features. Supports 8 channels s imul taneous ly in Windows 3.1 and 32 in Windows 95.
FXTools Video control offers hundreds of effects to video segments.
Al l m a j o r video funct iona l i ty. AVI and QuickTime for Windows. Hotspots

al even ts on key frames. 3D bevels and borders. Volume control
FXTools Timer control animates shapes and tex t
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DBGrid PF749%
For the long term stability and compatibility
of your company’s m i s s i o n critical applications

M E  r e
DBGrid* =~

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

Version 6.5
xBase16 bit: £199
xBase 32 bit: £199

Win/SQL: £295 !R&R ReportWriter for Windows converts raw data into
superb-looking reports - FAST.

R&R ReportWriter is exceptionally smart too.With point-and
click queries to select data, powerful calculated functions to
analyse and summarise the results - R&R reports the
information you needto get the job done.
With R&R you can create stylish reports, forms, financial
statements, directories and mailing labels in minutes. For
maximum impact use R&R’s powerful design tools to add
boxes, patterns, colours and graphics. Print reports, view
them on-line, send via e-mail, or transfer the information to
other applications. And because R&R looks and feels like all
your other Windows applications, it's intuitive to learn and
easy to use. WALL
WISE Installation System Version 5.0
Brand new Version 5.0 comes with dozens of new and
improvedfeatures - still atthe same p r i c e asv e r s i o n 4.
The W I S E Installa' System creates professional
installationprograms for Windows, Windows95 and Windows
NT asa single EXE file. You may upload this single file
directly to a BBS or on-line s e r v i c e or send it v i a e-mai l ; no
separate de-archiver is necessary. It supports display of
graphics during the instal lat ion, v e r s i o n checking, e x e c u t i n g
external programs, editing INI files, editing the registration
database, multiple lation 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 based, including the script editor and the
file compressor. You do NOT have to edit text based scr ip t
files. ROYALTY FREE DISTRIBUTION
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C O M M E N T
month!), soyou realise the difficulties we are
facing. The official ra te is US$1 = 3600 Lei,
but at the exchanges houses you buy it at
5000 Lei! In November, we held both presi‑
dential and legislative elections and they
were won by the democratic forces which suc‑
ceeded to overthrow the communists from
power; we voted for a real change and we
hope the things will get better! I forgot to
mention that I ’m sti l l the Secretary of the
Romanian ACM Chapter and member of the
IEEE Computer Society, and I have written
five books: Introduction to OOP & C++, Al l
About Windows 3.1, Office Windows Applica‑
tions, ProgrammingWindowsApplications in
C & C++, ( t w o volumes), Lotus Notes and I
translated Unauthorized Windows 95. I wait
impatiently an answer from you. [ . . . ]

Doru Turturea
Str. Clucerului no. 1,Bloc 40, Scara D,

Ap. 118, E ta j6, Sector 1
Bucharest 713082, Romania

Fax:+40-1-3125522

Crossing the ‘t’s
Dear Editor,
Beingonly a very occasional reader of EXE, I
didn’t see the October issue,but it sounds like
your worst nightmare! Your idea of it being
caused bya ‘missing’ eighth bit is basically
flawed, I think. Just striping the MSB will
not produce a space for all extended charac‑
ters ‐ you would get that character minus
128. For example, the ASCII code for the ‘tick
mark’ character is 251; if you subtract 128
from this, you get 123, which is the left curly
brace ‘{’ character.

What you describe is actually character
transposition ‐ if it reallywas aspace that was
output. I was thinkingthat it couldeasily have
been a character code which the Linotype
rejected as being invalid and by accident or
design, the Linotype advanced a character
position right and the driving software didn’t
throw up anerror ofany kind. I have certainly
seen PC printers behave like this, especially
daisy-wheel printers in the days of WordStar
v2 on CP/M ‐ whoops, that’s a bit of a give‑
away, age-wise... ;-)

What you didn’t make clear was whether
the typesetters can reproduce the same prob‑
lem now. Or they could ‘fake’ it by sending all
the characters between chr(0) and chr(255) in
that font to the typesetting machine ‐ at least
that would probably rule out that side of
things. One has to be like Sherlock Holmes in
these situations, and remember his maxim:
‘after eliminating all other possibilities, the
remaining one ‐ however improbable ‐ must
bethe truth’. I wish you all the best of luck in
your sleuthing endeavours.

Tfall else fails, you should blame it onelec‑
trical disruption in the processor at an atomic
scalecausedby unusualcosmic ray activity on
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that day at that location. It never fails and it is
completely impossible to prove or disprove!

Nick Ramsay

I prefer Occam’s r a z o r theory wh ich
states that ‘Entities should no t be multi‑
pl ied unnecessarily’ ( ‘ E n t i a n o n sunt
multiplicanda praeter necessitatem’) in
other words if two theories explain the
factsequally wel l then the simpler theory
is to be preferred.The cosmic r a y activity
has been disproved (see Le t te rs last
month) .  -  Ed

Software amateuring
While I agree with everything that David
Mery says under ‘Software amateuring’
(SoapFlakes, EXE Dec ’96) I think it’s worth
pointing out that Windows NT has had mem‑
ory protection and pre-emptive multi-tasking
for quite some time. Even Windows 95 and
Windows 3.1 will pre-emptively schedule dif‑
ferent virtual machines with respect to one
another and have far superior memory man‑
agement to that provided byApple.

The sad fact is that the Apple Macintosh
was designed by a group of enthusiastic ama‑
teurs and, after all these years, still bears the
scars of that legacy. Right from the word go,
Andy Hertzfeld, Bill Atkinson and the other
‘software wizards’ on the Mac development
team demonstrated an ignorance of basic soft‑
ware designprinciplesby failingto adequately
decouple the implementation of the operating
system from the application’s interface code.

A good case is point is the naively simplis‑
t ic implementation of moveable memory
which involves nothingmore complicatedthan
double indirection through a so-called ‘master
pointer’. Apple happily told developers how
memory handles were implemented,meaning
that every man and his dog were then free to
access memory without bothering to lock the
handle first. Not only was this technique
widely used outside of Apple, but the same
lazy approach could often be seen in Apple’s
own code! This happened because the com‑
pany was not far-sighted enough to realise
that such an approach would have disastrous
consequences when moving to a system that
has real memory protection. Effectively, they
tied themselves into an architectural strait‑
jacket and encouragedothers to addaballand
chain, handcuffs,and throw away the key.

Now contrast this withMicrosoftWindows.
Fromthe start, aWindows memory was just a
‘magic cookie’ from the viewpoint of the appli‑
cation and it’s still that way today. It wasn’t
until people like Schulman and Pietrek came
along and started disassembling everything
that the Windows memory manager finally
gave up its secrets.As a consequence, most
Windows applications ported from real-mode
to 286 protected-mode (and then to 386 vir‑
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tual-memory mode) with little or no effort. As
another consequence, many, many applica‑
tions that were designed to r u n on Windows
3.1 or Windows 95 will r u n quite happily
under NT wherea radically different memory
manager is beingused.

AndI'mafraid it’sjust the same story onthe
hardware front.As I write, Ihaveonmydesk a
comparative reviewofanApple MacandaMac‑
clone ( theUmaxPulsar200).The review(PCW,
January 9 7 ) makes the point that ‘All Mac
clones are based on Apple’s motherboard
designs’. Everwondered why that mightbethe
case? The reason,quite simply is because there
arejust somanyhardware-dependent assump‑
tions in the operating system code. Only Apple
knows how to make motherboards that are
compatible enough to work with its otherwise
incompatible operatingsystem.

Imagine the uproar if NT only worked on
AMI or Panrix motherboards, for example. In
reality, NT is not only the most capable, but
also the most portable operating system that
Microsoft has.

It mustbeat leastseven oreightyears since
I was heavily involved with Macintosh soft‑
ware development. At that time, most
machines were running System6 in one form
or another. Now, after all this time, those
machinesare runningSystem 7andMacusers
are still waiting for real pre-emptive multi‑
tasking, decent memory protection, and more.
Maybe I shouldbesurprisedthat Apple’s core
operating system technology is moving at
such a glacial rate? Not at all. Given what I
discovered about the internals of the system
(I spent many happy hours pulling the Mac
ROM’s apart!) I’m surprised that it’s moving
at all. We’re talking about the difference
between professional software engineers on
the one hand and enthusiastic software ama‑
teurs on the other. The difference couldn't be
more marked.

DaveJewell
djewell@cix.compulink.co.uk

I fu l l y accept y o u r comments regarding
NT ( w h i c hhappens to be also true for one
previous Microsof t operat ing system:
MS-OS/2) bu t Windows 3.x and Windows
95do not have a correct implementation
of either mul t i - task ing ( n o t e v e n m e n ‑
t ion ing the lack of multi-threading) or
m e m o r y protection. For a start pre-emp‑
tive multi-taskingis l imited to VDMs but
even though, a VDM c a n crash the whole
system. Windows 3.x and 95 have t o o
many problems (aka bugs) to be consid‑
ered as examples of great master ing of
operating systemengineering. As for NT
work ing on al l motherboards, the fact is
that we havejust h a d one of those moth‑
erboard where NT is regularly crashing.
It is possible tha t the motherboard is
defective though. - Ed

Vol 11-Issue 8 / January 1997



Upgrade!
Version 4.2 NuMEGA
Adds Robust 3#|BoUNDSCHECKER:
NEW Features ay
That Will Make You Drool. Be Upgrade Now!

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

* Does not include de l i v e r y o r VAT

S rt D b Sasl 40 % F t T ' s , Buy Subscription Service withma e ugging: aster. & your upgrade toget £30*
off your order!

* 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 y o u r debugger so it will find bugs for
you. BoundsChecker works like this: as y o u step through code, it
watches e v e r y single line you execu t e . When there's a problem, i t 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. Now that’s Smar t Debugging!

OLE/Internet Debugging
Have you noticed how impor tan t OLE/ActiveX” Technologies and the
Internet are becoming to Windows application development? N o w , n o t on ly do you
need the best memory error detection tool , y o u need a product that has been specifically designed to find the nastiest bugs in
OLE , ActiveX and Internet applications. Use o u r comprehensive knowledge of Windows internals, OLE and Internet
technologies while you debug y o u r next application! Don’t go it alone, use the industry’s leading er ro r detection tool for
Windows! Plus, you still have BoundsChecker's e x t e n s i v e API, pointer, C + + , leak and compile e r ro r detection technologies
working for you

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 o n g o i n g flood of new APIs and
OLE interfaces, including the latest Win32 extens ions , Ac t i veX , D i r ec tX ” , O D B C , Winsock, and more. BoundsChecker further
allows you to add cu s t om support for your o w n
proprietary t e chno l og i e s N@Meea

T o Order Call 0171 833 1022 n n o l o g i e s

or Downloada Free Evaluation Copy at www.numega.com 9 Townsend West
Nashua, NH 03063
Tel. 603.889.2386

S m a r t Debugg ing, and Advanced Error Detection are w w w numega c o m

% a S T Ee M 1 Bradley’s Close, White Lion Street, London N1 9PN

S i e E

sChe 1 Upgrade Subs: atWV g;

sChecke r, The BoundsChecker
ademarks of N uM e g a Tech

All other ademarks are the p r o p e r t y o f their r e s p e c t i v e owne r s .

N uM e g a Technologies, t h e N u M e g a logo, Bound:

Tel: 0171 833 1022 Fax: 0171 837 6411
Email: sales@syssci.co.uk

@& CIRCLE NO. 008
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How useful is Java for real‑
world projects? Chris Cant
discusses some tricks and
techniques he picked up
while implementing some
Java-basedWeb indexing

applets.

ou know it’s out there. Every
client you meet wants i t .
Vendors are falling over
themselves to sell you tools
for i t .Andyet from the appli‑

cations you see, hardly anyone seems to be
doinganythingmeaningful with i t .

There are reasons,of course. Java’s secu‑
r i ty is sostrict that most traditional applica‑
tion areas are a dead loss. Applets cannot
read or write local files and can only access
the server they came from. There is no sup‑
port for things like printing. You can see
why most applet demos are just pretty ani‑
mations. These limits may disappear, of
course: with the new security API in JDK
1.1, trusted applets could have access to
other servers. Tools and protocols for inter‑
operating with databases (such as J D BC )
and distributed object technologies such as
CORBAandDCOMwill also widen the pos‑
sibilities. Most of these, however,are not
available to everyone, and if you want, say,
to get experience of the language before
shelling out for an expensive development
environment for i t , you'll have to use a sim‑
pler approach.

fal He lp index - PHD Site Index [phd_hi]

Query:

Indices:

Pages:

1.5, 14October 1996 _helpindex.html

PHD Site Index (ThuOct 1014:00:32 1996)

I’vewritten the HelpIndexapplet for pro‑
vidingWeb site indices,which doesjust this.
The content provider runs a Java program
(MakeHelpIndex) off-line on the server to
create an index file of keywords and their
links to pages. This file is then downloaded
by the client applet, which uses it to present
the user with a searchable keyword data‑
base. The security remains intact, and
nobody has to get nailed to anything. You
can download HelpIndex, along with its
source code, from http:/ /www.phdcc.com/
helpindex/index.html.

Likewith various help systems, the user
can type in the first few letters of their
search string. The matching indices and
their pages are listed automatically. The
screenshot in Figure 1shows the results of
the user typingJ, and selectingJava applet
from the matching pages displayed. A stan‑
dard server based search for ‘Java’ on the
PHDsite threw upover 200 hits; it would be
difficult to know which page togoto.

Incidentally, one good use of HelpIndex
is to provide an index for all the fields and
methods of an API. The standard JDK
javadoc program is used to produce Web

Figure 1 ‐ The HelpIndex applet indexingPHD’s Web site.
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page documentation for an API from suit‑
able source code comments. One of i ts stan‑
dard outputs is an alphabetical listingof all
fields and methods. If you want to look up
the ge tAdd r e s s method, then you have t o
click ontheGshort-cut link at the topof the
page, then scroll down through all the g e t
methods until finally you get to where you
want. HelpIndex allows you simply to type
i nget; then the g e t and ge tAdd r e s s meth‑
ods are listedasindices ‐ mucheasier.

How to be API
A language or operating system is usually
seen in terms of the librariesor classes that
come asstandard.Originally C hadp r i n t f
and the like. C++ had its streams (wh ich I
never used). Unix had exec , etc ( i n 1000+
forms). PC BIOShad I N T 10 to 1F,andDos
INT 21.

With the explosion in Internet technol‑
ogy, practically every rival supplier is trying
to outdo all the others ( n o t least with
acronyms) in providing easy (huh!) ways to
lock in,sorry, support usersandprovidecon‑
tent. So, how is Java faring in this mine‑
field? In particular, what are the baseline
class libraries actually like?

The standard JDKAPI packages include
java.lang, java.util andjava.io, which pro‑
vide some of the basic language features
such a s the Thread, E x c e p t i o n and vec‑
t o r classes, and support for files and vari‑
ous streams andpipes.Thejava.net network
package provides access to TCP/IP sockets,
and a URL class for accessingWeb pages.
There is no core support for SMTPor POP3
mail protocols, but Gamelan has links to
applets that can deal with these.

Version1.1of the JDK(currently inb e t a )is
catchingup fast with other technologies,with
support for digital code signing andUnicode‑
based internationalisation.Unfortunately,the
JDK (andtheJava languageitself) is still in its
youth, and will no t settle down for quite a
while. This may hinderJava’s adoption, or at
leastannoy itspractitioners.
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BeingAWTward
Despite the improvements promised in JDK
1.1, the Abstract Window Toolkit (AWT) has
proved too limited to establish any real user
interface standards.Although its handlingof
layouts to cope with different screen sizes is
valuable, the rest of the toolkit is nowhere
nea r the document/view architecture most
developers are usedto, andonlyjust provides
enoughfunctionality tobeworkable.The lim‑
itations are such that practically every tool
vendor is pushing its own windowing exten‑
sions, nodoubt with proprietary resource for‑
mats. It may not beideal,butjava.awt is the
only system likely to bepresent on every sys‑
tem, so it is best to get to know i t .Because of
this, HelpIndex is basedonAWT.

To allow for display-independence, AWT
lays out Components (input fields and the
like) in Containers (w indows and dialog box
forms). When placingcomponents, you don’t
specify absolute locations, but instead pro‑
vide a L a y o u t class witha preferred size
and order, and let it get onwith the actual
layout. This is only one way in which it dif‑
fers from many other GUI toolkits: it has
some sort of event model, but I have been
unable to find an event loop.It lackssupport
for tabbing between fields and default but‑
tons, which are instead handled in HelpIn‑
dex by the Gr i dBagFo rmclass.

User interactions are relayedvia a set of
30+ events, which in JDK 1.02 are passed to
components’ hand leEvent methods. These
functions can either handle the event locally
or pass i t up to the parent’s hand leEvent
method.By default, events are passed to the
a c t i o n method for such things a s button
presses and menu selections, or to event‑
specificmethods likekeyDown, keyUp, g o t ‑
Focus, l o s tFocus etc. I f you want a parent
class AWT component ( f o r example a
T e x t Field) to receive an event, you should
return f a l s e from these methods.

Having received an event, how do you
know which object it has come from?
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Takey o u r p i ck © ‘i
Everyoneek hisdou:isw r i t i n ga Java developmentenvironment.Masochistscanjust

g e tbywith the command line tools providedwith the JDK.Currently, I amone stepup,eee naniCaféLite(sic),on aCD-ROMfromone of the SunSoftbooks.
_ Ihavelookedat Sun’sJavaWorkshop 1.0.This haspotential,but I found it unusable,‑
mostlybecauseofsmall but important irritations,like its slowness. In addition,if youuse
itsVisual Java classes (which extend AWT), then you could force users to download an ‑
extra 450 KBoffiles over the Net.

Thave not tested Microsoft’s J++ (why is that ++ there?), Borland’s Open J Builder,
_Symantec Café orAimtech’s Jamba, not to mention IBM’sVisual Age for Java,Scientific
Computers’BX-Proor SoftwareTechnologies’ X-Designer. IonahasproducedaJava-based
ORB,OrbixWeb 2.0, andObjectDesigna lightweight persistentobject store (PSEPro).

Sun hasa list of its current and proposed Java APIs at http://java.sun.com/prod- ‑
ucts/apiOverview.html. Highlights include JDBC, which provides low-level database
access akin to ODBC, and IDL and RMIwhich deal with remote objects (soon to be sup‑
ported by a Netscape plug-in). Interestingly, there is a new concept of ‘servlets’, applets ‑
which run ona server. Other APIs cover security, financial transactions, network man- ‘
agement,multimedia,data sharing, telephony, and2Dand3Dgraphics.Sun’scontribution
to the confusingworld of software components is of course the eponymousJava Beans.
Thenmany suppliers are offering librariesmostlybuilton top of the JDK toextendthe

AWT. Somemay choose Netscape’s Internet FoundationClasses as the baseline for new_
development ( i twillbereviewedin detail in aforthcoming issue). It addsmoreuserinter-_
face controls, simple animation, drag-and-drop functionality, timers, multi-font text and _
a persistent object store. Netscape has also licensed Visigenic’s VisiBroker for Java
CORBA2.0-compliant ORB. However, you must ask howmany users will actually have
allof thelatestclasses.UnlessIFCis built intoother browsers, to wi t IE3.0,theny o uwil l‑
berestrictingyour audience toNavigator4users, since no-onewill want tod o l e
500KBpackagejust to runyour one applet.
Strangelyenough, things have been quite quiet from that notorious APIgenerator,

Microsoft (apart fromapplet CAB cabinets). Visual J++ adds the ability to talk toCOM
objects, but thishas beendone pretty transparently. IBM’s San Franciscoproject (and
indeed the rest of the company’s i n t e r e s tin Java), onthe other hand,isstre th ental
extensively tothe language's repertoire.

The simplest technique is to associate a
variable with each component you create.
Alternatively, some of the poor examples in
the JDK actually rely on matching a but‑
ton’s label. Change the label andyou have to
change your code: yuck!

A better technique (methinks) is to have
an integer ID for each component of your
form. HelpIndex’s G r i d B a g F o r m class ( i n
Listing 1) provides this facility wrapped
round the G r i dBagLa you t class. The event
handling code uses the G r i d B a g F o rm .
g e t I d F r o m C om p o n e n t and G r i d B a g ‑
F o r m . g e t C o m p o n e n t F r o m I d methods t o
associate components with their IDs. Obvi‑
ously, you couldjust subclass custom compo‑

GridBagForm
o t a t i c i t emL i s t Vec t o r

He lp indexPrame
[‐HelpindexForm (Panel)

pen

nentswith IDsfromeachnormalcomponent,
but keeping the IDs within the container
allows you to handle such things as tabbing
betweencomponents.

Class war
As a C/C++ person, I am used to tracking
allocated memory carefully. Of course, this
goes out the window withJava, since it deals
with all the allocationandgarbagecollection
issues itself.Asa result, i ts concept ofobject
variables threw mea bit at first. For exam‑
ple, when I wanted to make a bit of room
aroundone of my screen components, I tried
to override the standard AWT i n s e t s
methodas follows:

i b a

Figure2 ‐-The GridBagForm class.
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Figure3 ‐ The HelpIndexFramecomponent.
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Addsoft
Gant t VBX/OCX £189
Resource Ma VBX/OCX £189
Schedule VBX/OCX £189/189

Apex
TrueGrid Pro VBX
True d B g r i d OCX

Bennet-Tec
Alltext Std/Pro
TList O C X o r VBX S t d / P r o

Crescent
ClassAction
DBpak

q u i r y OCX

ne t ToolPak
NetPak Pro V B X / O C X
PDQComm V B X / O C X
PowerPak Pro VBX/OCX
QuickPak Pro VBX/OCX
RadBench
Scope/VB
VB4 Plus Pack
VB Appframework

Desaware Mc
SpyWorks 4 Pro ( O C X & VBX
S t o r a g e T o o l s OCX

Version Stamper VBX/O@X,
Farpoint

ButtonMaker O C X
Professional Toolbox
Spread VBX/OGX £210/210
Tab P r o VBX/O@X £90

ImageEX
F r a g t a l ® x V B R } O C X £150
FXPiQ\V BX OCX £215
P X 1 0 0 h / \BPro VBX + OGN £285
Planet PX ActiveX c o n t g o l £215
V e c t o rP X OCX £265

MediaArchitects@@pu Mattes am"
ImageKnife Pino VBMIOCX
MediaKni fe VBX/OCK
Twain Wizard OOX £79
Videoplay OCX £59

Microhelp
Code Complete £175
Comms Library VBX/OCX £109/Call
Compression Plus 16/32 bit £169
Fax Plus £169
OLE Tools for VB4 and V C + £145
V BT o o l s$ for VB3 £95

Microsoft
Office 9 5 Pro ( I n c l A c c e s s ) £449
SourceSafe 95 Plat form Pack £329
VB 4 Vers. Upgrade Pro/Ents £115/379
VB 4 Pro/Enterprise £345/739
VB 4 Maste r ing T r a i n i n g CD

PowerBASIC VB Compiler!!!
PowerBasic 3.2
PowerBasic Developer K i t ( P B D K )
PowerBasic DLL Compiler
PowerBasic Pro( 3 . 2 +P B D K )

Rockwell Software Controls
RSAnimator
RSToolpak 1 /1

Sheridan
3D Widgets
Ca lenda r  W idge ts
ClassAssist
Component S u i t g ( C a k e b a t t D e s )
Data Widgets,
Designer Widgets
Sp_Assise
VBIASsist

VideoSoft Coie

@Wsrlee VBXOCX
VSYIBXIVSOCX
vsvView OCX

Visual Compont@iits ‘UPgrad
Codebank fl i pV Ba
First Impressidin, VBXJOCX £115/175
Formula One VBXIOCX £11S/175
Geopoint 32 bi t AetiveX G I S £195
ImageS t ream £115
S y s t e m Tools
Visual Dev. Sui te Deal VBX/OCX
Visual Speller VBX/OCX £115/140
VisualWriter VBX/OCX £115/175
WebViewer £175

Miscellaneous
3DGraph i cs Tools 16/32 £119/139
Caller Display CLUCTI VBX £199)
ErgoPack for VB, V C + + and Delphi £225
Erwin Desktop for VB £395
ForeVB £69
Helping Hand (Help for VB) £149
H i g h E d i t S D K £275
Inte l l igent Paper f ca l l
L e a d T o o l s6 OCX 1 6bi t o r 3 2bi t £299
L i s t& Label forVB

nor AppModeler Desk/Full
Success Ware Database Engine 2.0
TX T e x t Control VBX/OCX
TX Text Control combo
VB-Cert Text Exams
VBCompress 4.0
VB Language Manage r 3.0
VBtrv Btrieve f r o m Classic So f twa re
Vision S t o r y B o a r d
Visual Expert

£275/375
£275/299

£195/£185

JANUARY NEWS
We're sel l ing Delphi 2.0 Developer upgrades r i g h t n o w fo r £99!! Thats r ight . You canb u y a Delphi
2.0 Developer upgrade if y
s y s t e m , such a s Visual Basic, Visua l(
order ing

h a v e Delphi 2.0 D e s k t o p or a n y non-Borland Windows development
, Visual Objects etc.Please supply proo f of ownership when

This offer is o p e n u n t i l 31 January 1997 and while we have stock
W e have a new fi p site. I t ’ s a n exact facimile o f our bulletin board, c o n t a i n i n g info, patches, dem
e v a l s etc o f hundredso f the p
handles 10. No m o r e hanging a r o u n d wait

d i r e c t l y there f rom our homep:
The latest QBS Software Newsi s out. I f y o u ' d like t o r e c e i v e thec a t a l o g u e for discerni
developers, c a l l usnow

FREESTUFF.
1. January O n l y

Webmasters and Developers
Enterprise, Access Developer's T o o l k i tor Visual C

zfor a line. You can fi r
at www.qbss.com. Have

Microsoft Mastering Internet D e v e l o p m e n t

u c t sw esell. W h e r e a sour dear ol” BBS has two lines, the f tp c u r r e n ’

at http:/ftp.qbss.com or l i n k

oftware

In-Depth Interactive Traini
This comes free when y o u order MS Visual Basic Professional or

Enterprise
2 Lotus Developer Warehouse. Free CD-ROM which shows y o u how y o u can use Notes and
Domino t e c h n o l o g y t o buildcorporate intranets. C a l lu s up,and we'll send you one
3 Visual Components Try Before You Buy CD include jully functional v e r s i o n of Formula O n e ,
Visual W r i t e r , First Impression and Visual Speller f r o m the OCX Suite plus Geopoint and
WebViewer. Call usif you'd like ac o p y

ABC for Delphi Pro VCL £135
Apiary Dev's Suite for Netw £189
Apiary N e t B I O S Custom C e £79
Apiary O C X Expert £189
Apollo 2 Standard/Prof. £129/199
A s y n e Professional 2.0 ( u p g r a d e ) £135(£49)

C o m p o n e n t Create £135
Conversion Ass i s tang§ t@/DB £65/119
Delphi 2.0 Desktop £199
Delphi 2.0 DevelopéP £389
Delphi 2.0 Cli@tin/Sebyer £1259
Delphi 2.0 D P R (THPT>2.0 D T ) £125
Delphi 2.0 @S U p g - (1.0 CS>2.0CS) £649
Delphi WESUpg. (1.0 D T > 2 . 0 CS) £1089
D e l p h i i 2 . 0DV.Upg. (1.0 DT>2.0 D V ) £189
Delphi ZDV. Competitive Upgrade £99
Direct Access £189
Dr Bob's Experts v2 £49

Borland IntraBui lder Std/Pro £69/349
Borland Int raBui lder Client/Server £1279)
C a t a l y s t SocketTools £190}
Crescent Internet Toolkit £135
Dart PowerTCP Std/Speciility ‐£450/450
Distinct TCP/IP SDK [6 or 32 bit £375
Distinct Internet JOOIRit Visual E d i t i o n £199]
Distinct TCP/LPYRuntime (eMens ion ) £49
Distinct TCPAP'RT ( E x k % W i n s o c k ) £99
M a b r y I t é r n e t Pach/titc. s o u r c e ) £99/(275)
Net-InStalffrom 20/2@Software £225
Sax Webster Control16/32 £105/105

B o r l a n d C + + y 5.0
Borland C + + Developm
C-Vision f r o m Gimpel
CodeBase 6.0
CodeSQL 6 . 0 5 user
CodeSQL 6.0 Unl imited
G r e e n l e a f C o m m + +

Greenleaf Database L i b r a r y
H igh Edit SDK
Leadtools6 WinPro 16/32 bit DLL £605/765|
Leadtools6 WinPro 16&32 biQDLL
M K S Toolkit
MS V C + + 4.0 ProgSubscRiption
MS VC++ 4.0 Sf@adard
M SVC++ 4.0. n t e e p r i s
Optimayyp, 1.5 Developer
O p t i m a 1.5 Prp fess iona l
PCLint ftom. Gimpel
Object Master
S t i n g r a y Objective G r i d ( 1 6 / 3 2 b i t )
S t i n g r a y Objective Toolkit ( 1 6 / 3 2 b i t )
V B t r y for C + +

W a t c o m C/C++ no docs/with docs £139/238}

Foxfire Developer's Edition
FoxFix for DOS a n d WIN
ReFox Decompiler
SilverFox C o m m s ( W i p / D O S )
StepUp Foundat iow{@jasses
Visual FoxPro 3 S@/Pro
Visual F o x P r o #Pro
Visual F o x P r g ’ s Upgrade
Xilights EditoF’Enhancement
xCase f o r FoxPro & V.FoxPro

10/289
£189/209

Dynazip 16 bit/32 bit/combo £
Eagle CDK 16/32
ImageLib 16 & 32bi t
ImageLib@theEdge
I n fi n i t y Report VCL

i n i t y S e c u r i t y Component
I n fi n i t y MAPI C o m p o n e n t

foPower 2.0 V C L / + S o u r g e £450/199
Innoview Multilanguage \ PU £125
Memory Sleuth £40
MK Q u e r y Builder€ inchgource) £149 (299 )
Orpheus 2.0 £135
Quick Reports with source Sb £59
Shoreline dialagPROS £185
Shoreline’ VisualPROS £115
Titan for Btr ig¥e /+source £295/525
TOLEAutomat ion Client £39
TRPKCrypto Single User NEW £95

Borland ( U p g r a d e s a v a
InterBase 4.0 Workgroup Serve r £790
InterBase 4.0 A d d i t i o n a l single licence £119
InterBase 4.0 Additional t w e n t y licences £1695)
Paradox 7 Client/Server
Visual dBASE Client/Server
Visual dBASE Compiler

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

Microsoft
Access 7 ( o r 2)
Access Developerig Woolkit 2/7 £2
SQL Server,NI%,¥ incl. 5uger l i c
SOL S e r e r N I 6 . 5 i n c l g Ouser lic.
SQLBSEREPNT 6.5 inch 2Fuser l i c ,
SQU Beaver NT 6 ,54 inc 'S0 user jiee
SQL Server N T A Single Clictt B i e
SQL Server lag6-x Twenti€Ctient Lic
SQL Server NP6.x Wonkstafion

Powersof t /Sybase/Wateom
S-Designor AppMadelér
S-Designor AfipMadeler Desktop
S y b a s e SQL Anywhe re S ing le User S v r
S y b a s e SQL A n y w h e r e 4 User
S y b a s e SQL A n y w h e r e 8 User

S y b a s e SQL A n y w h e r e 1 6 User
S y b a s e SQL A n y w h e r e 3 2 User
S y b a s e SQL A n y w h e r e Unlim.

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

Developer or Designor 2000
Programmer 2000
Power Objects Standard
Power O b j e c t s Client S e r v e r

Notes Serve r ( I n t e l ) Media Pack
Client/Server StartemPack
Desktop Media Pagk
Client Media Pack
Object P r o g . Ty te t face ( G l o b e B y t e )

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

Ph: +44 181 956 8000, Fax: +44 181 956 8010
BBS +44 181 956 8011, Email: orders@qbss.co.uk
Web: http://www.qbss.com, L/server : info@qbss.co.uk
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Advanced Developers Toolkit
Component Pack
Desktop 5£195
Enterprise
F U N C k y f o r PowetBuilder
PowerFrame App, Fr. Library
P o w e r F r a m i g Navigatée, Object
PowerFrame Object A n a l y s e r
PowerFrame Tab oldér
Powersoft tfolid

Blinker L inke r
CA Clipper 5.3 Upgrade
Cl ip-4-Win
AGE Graphics
F U N C k y 2.5
NetLib Network bibraby
NovLib Librag®
Scr ip top PostScript Library
Silver€ Hips P E S , Comms
S u j t i m e r '93/Gode Optimis:
Telepathy@lipper C o m m s

T-BASE Graphics DOS or Win

Codebase 6 wi th Java D o g g
Jamba Professional
Java Workshop
J F a c t o r y for Win9s/N

J M o n e y fom\vindS/NE
JTools f o r Wings'NT
IWidgets for Win9S/NT
MS Visual J++

Barcode L ib . DOS/WIN/95_ £389/249/519)
BoundsChecker
BugTrak/ A e g i s(1 u s e r )
C B I Quick 16bit/32 bit
Cryp tor Data Encryption
dBest Barcodes for Windows
DataDirect Dev Toolkit 2
DataDirect ODBC Pack
DemoQuick S i m . Plus 16/32 bit
DemoSHIELD 16/32 bit
Doc-To-Help 16or 32bit
Doc S t u
ED for Windows v 3,7 n g @ v e r

ForeHelp v2
Graphics Server Deyelopers Rit
HelpSite H e l ptogPML
InfoModeller DeskiLopi/Server
Installshield 16bit
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Inst@itshield Express Pro
Interacti¥€ Brochure/Catalog
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Ligh tL ib Images STD/PRO £189/339
L i g h t L i b MagicMenus STD/PRO £69/99)
L i g h t L i b Multimedia STD/PRO £189/339]
M K S Source Integrity
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MS SourceSafe 95 (platform)
Novlib Network DLL
Mul t iEd i t Pro + Evolve
PC-Install W in 16/32 bits
PC-Instal l D O S & WIN super comb
PVCS Version M a n a g e r
Rockwell RSToolPak 1/2 £149/189
R & R Report Wr i t e r DBF/SQL £199/295|
R & R Arpeggio DTop/Developer £395/515|
SoftlCE f rom £329]
SOS Help! f o r Win I n f o Author
Telephony Toolbox TAPI
Telephony Toolbox TSAPI

rd/ + per seat
o s i 2

Wise Installation S y s t e m v e r 5.0
SmartPATCH for Wise

£189/339|

We have demos on our BBS and ftp
s i te for these products. Call 0181 956
8011, connect 2400 up to 800 baud,
8 data no parity 1 stop, to pick them up|
(BBS), or reach our ftp directly from
our website, or at

http://ftp.qbss.com



p u b l i c I n s e t s i n s e t s ( )

{
I n s e t s  r i  =  s u p e r . i n s e t s ( ) ;
r i . l e f t  + =  5 ;
r i . r i g h t  + =  5 ;
r e t u r n r i ;

The problemis that ri in effect points to the
parent’s i n s e t s member, sothe additions
will affect the parent:This might cause a
problemasthis routinecouldbecalledmany
times. A bettér solution is to return anew
Insetsinstance.

p u b l i c  I n s e t s  i n s e t s ( )
{

Insets ri = super.insets() 7
r e t u r n new I n s e t s (

r i . t o p , r i . b o t t o m ,
r i . l e f t + 5 , r i . r i g h t + 5 ) ;

It is currently advisable to keep the number
of classes in an applet to an absolute mini‑
mum, to reduce download time. This defi‑
nitely goes against the grainof conventional
methodology, as it tends to make code less
understandable. Object-oriented program‑

=  u l l ;
gridbag ==n u l l ;

rs constraints= n u l l ;
itembist = n u l l ;

e c l :

mingenthusiasts will nodoubt beturning in
their swivel chairs, objecting.

It can bevery difficult to avoid multiply‑
ingclasses: even a simple structure must be
defined as a class. You can sometimes get
away with an array-of-objects solution, but
this is messy. New exceptions, too, mean
new classes, soyou should try to reuse more
generic ones.

In some situations, you can get away
with havinga static class represent a collec‑
tion of instances. This technique is used in
G r i d B a g F o r m , where each instance i s a n
individual form component, and the static
class is used to manipulate the whole form.
A s you can see i n Figure 2 , G r i d B a g F o r m
has a static vector (called i t e m L i s t ) which
holds allofthe applet’s individualG r i d B a g ‑
F o r m instances. Obviously, you can only
have one such collection in your program,
and this won’t work if there are multiple
instances of an applet, since static classes
are sharedbetween all the applet instances.
In general, you should be very careful with
static variables in multiple-instanceapplets.

Applet programming
It used to be a cardinal sin for an applet to
putup any sort of child window, even a mes‑

F E AT U R E S
sage box, since these windows could fre‑
quently lock up the computer. Evennow it is
best to t r y to work within your provided
boundaries. HelpIndex can r u n in two
modes: from within a page or as an icon
which, when clicked, brings up the search
form as a floating window above the
browser. Floatingwindows are derived from
the F r a m e class, and unlike applets can
resize themselves and have menubars.

HelpIndexcopes with the two modeswith
the H e l p I n d e x F o r m class, which extends
AWT’s Pane l class and acts as a container
for all the form components. In ‘appletmode’,
this form is simply added to the applet con‑
tainer. In ‘floating window mode’, clicking
the icon results in anew He lp IndexF rame
window class being created, and the form
being added to i t , as shown in Figure 3.
H e l p I n d e x F o r m can thus handle all user
interaction independentofhow the applet is
being run.

The following simplified code shows how
the floating window is created. It is notclear
whether the preferred size for the frame
returned b yp r e f e r r e d S i z e i s supposed t o
include the borders, but you doneed to add
something, so the code adds the frame’s
insets [ p r e f e r r e d S i z e i s replaced i n JDK

constraints.weightx = weightx;
constraints.weighty = weightys

i f ( f o n t ! = n u l l ) container.setFont (font);
container.s e t L a y o u t (g r i dbag ) ; ;
TabCurrent = - 1 ;
i t e m C o u n t  =  0 ;
i n i t e d  =  t r u e ;

i f ( n e w I t e m = s n u l l ) r e t u r n n u l l ;
s w i t c h ( t y p e ) {

case FORM LABEL:
newItem.component = new Label( name)
b r e a k ;

newltem..

Listing 1 - The HelpIndex applet (continued on page 22)
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1.1 b y g e t P r e f e r r e d S i z e ‐ Ed] . The
r e s i z e call must come after show for com‑
patibility with IE3.0.

ourFrame = new HelpIndexFrame
( t h i s ,F r a m e T i t l e ) ;

ourForm = new HelpIndexForm(this) ;
o u r F r a m e . a d d ( " C e n t e r " , o u r F o r m )  ;
o u r F r a m e . s h o w ( ) ;

Dimension frameSize =
ourFrame.preferredSize() ;

I n s e t s f rameInsets =
o u r F r a m e . i n s e t s ( ) ;

ourFrame.resize
( f r a m e S i z e . w i d t h +
f r a m e I n s e t s . l e f t +
f r a m e I n s e t s . r i g h t ,
f r ameS ize .he igh t+
f r a m e I n s e t s . t o p +
f r a m e I n s e t s . b o t t o m )  ;

Tfyou are working with your own visible
frame, thenyou'llneedto deriveyour ownclass
from F r a m e , a t the very least t o catch all
E v e n t .WINDOW_DESTROYmessagesandsetup
the window's menubarat constructiontime.

Green light
It is worthwhile checking that your applet
works wi th the common PC browsers,
Netscape3.0 (NS3.0)and InternetExplorer
3.0 (IE3.0), which do have some significant

differences. Ideal ly, y o u should test on
other platforms and earlier browser ver‑
sions as well.

Unless you are using one of the new
development systems, you usually need to
stop and restart the browser whenever you
want to test any changes to the applet. This
is a bit of a bore. You can solve the problem
by setting the disk and memory cache sizes
to zero, at the expense of performance.

IE3.0’s Java implementation seems
slightlybehindNS3.0.For astart,NS3.0 lets
you set the foreground colour of L a b e l com‑
ponents. Perhaps more importantly, only
NS3.0 generates the MOUSE_ENTER,
MOUSE_EXIT, GOT_FOCUS and LOST_FOCUS
events. In IE3.0, if you make a Java call to
show a web page, where the URL is a local
file with an anchor name, then the page is
not displayed. To its credit, though, IE3.0
supports the ZapfDingbats font, which has a
horde of useful symbols.

One area that causesa lot of confusion is
exactly how browsers start and stop applets
when users navigatebetweenpages.First,it
needs to bepointed out that applets seem to
keep runningand t ry to keep the input focus
when the user moves to another page,which
is a decidedly poor situation in my opinion.
At the very least, I would have expected an
applet’s threads to besuspended.

In addition to the standard static initial‑
isation and fi n a l i z e methods, applets

have i n i t , d e s t r o y , s t a r t and s t o p
methods. The first time an applet it run, a
new instance of the applet class is created,
i ts static initialisation is performed, i n i t is
called, then s t a r t . Fine.

When you leave the applet’s page, s t o p
is called. If you then goback then the applet
is still there and s t a r t is called again, so
s t a r t might be the appropriate place to
bring the input focus to the desired initial
place. You might deem it necessary to per‑
form all initialisationin s t a r t .

Now,in NS3.0,butnot IE3.0, if you rese‑
lect a link to an applet’s page (as opposed to
just going back to i t ) , then the applet.is
restartedin arather odd-way.The static ini‑
tialisation is not called, but a new applet is
created and i n i t and s t a r t are called. In
other words, all the applet’s components
needtoberebuilt,sobevery careful to make
sure that your i n i t method handles this
case properly. To be completely safe, you
might want to perform all the initialisation
ofyour variables and classes in i n i t .

The d e s t r o y method is supposedly only
ever calledwhen the browser is shut down. I
have not confirmed this yet.

Decreasingreponsetime
Threads are a real boon for speeding up the
response time for users. If there is a long
task to be performed at start-up, it is better
to do it in a separate threadstarted in i n i t ,

GridBagFormth is I tem = (GridBagForm)itemList
i f ( t h i s I t e m . t y p e ! = FORM_LABEL) {

thisItem.component .requestFocus();
break ;

i
}

}

p u b l i c s t a t i c S t r i n g G o t F o c u s ( Ob jec t component) {
i f ( ! i n i t e d ) r e t u r n n u l l ;
/ / serach f o r t h e new focus
f o r ( i n t i = 0 ; i c i temCount ; i + + ) { 2

Gr idBagForm th is I tem = (GridBagForm)itembist.elementAt(i)
i f ( component=sthisItem.component) {

Ta b C u r r e n t  =  i ;
r e t u r n t h i s I t e m . s t a t u s Te x t ;

List ing 1 - The HelpIndex applet (continued).
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since the applet will not be displayed until
i n i t returns.

HelpIndex’s i n i t starts a thread to
download the index from the server (which
may take several seconds), and displays a
status message until it has been read. The
user can type away into the applet’s fields,
but a lookup does not occur until the index
has arrived.

The lookup task itself is also performed
within a separate thread, since it can take a
couple of seconds for large indices. The
thread is carefully designed sothat it can be
stopped and restarted when another key is
pressed. Cooperation between threads is
accomplished with the s y n c h r o n i z e d key‑
word, which can be used on individual
blocks, as well as entire methods, as this
simplified example shows:

p r i v a t e Thread TaskThread = n u l l ;
p r i v a t e v o i d DoLookup() {

synch ron i zed ( th i s )  {
i f ( Ta s k T h r e a d ! = n u l l )

Ta s k T h r e a d . s t o p ( ) ;

TaskThread =
TaskThread.start ( ) ;

new T h r e a d ( t h i s ) ;

p u b l i c v o i d r u n ( ) {
LookupIndices ( Q u e r y F i e l d . g e t Te x t ( ) ) ;

s ynch ron i zed ( th i s )  {
TaskThread = n u l l ;

}

HelpIndex’s k e y U p routine simply calls
DoLookup . I f there is a search in progress,
then it is stopped anda fresh one started.
The actual search is done in r u n , as the
applet i m p l e m e n t s R u n n a b l e t o d o the
thread’s work.

Overall, there is a lot to get right in a
fully functional Java program. Despite the
buzz still surrounding the system, both the
language and its libraries are still young and
evolving. There is a positive side to the
excitement, though: there are various places
where you can register your applet to make
it visible to as many people as possible. In
the US there is Gamelan, the UK has Java
Centre, and JARS rates applets as well. (As
a matter of fact, HelpIndex was rated in the
top 25% for October 1996).

Static initialisation

Javaprosoidcons =
Java’ data types have some really nicefeatures. Characters are standardisedas16

le unsigned integers,soyou only have to use one set ofstringroutines.Simi‑
n i c et o have a basicb o o l e a ntype and64-bit l o n g s .

| When buildinga string usingthe + operator, the compiler neatly convertsthebasic
' types andc l a s s e sto their string representation. It can dothis for custom classes too, if

you providea t o S t r i n g method. I n the same vein, it’sgoodprac t i cet oprovidee q u a l s ,
stAppletI n f oandgetParameterInfo routines.
Thankfully,you don’t have to cope with multiple inheritance,andcan instead

e classes to implement an abstract interface. I sometimes liketo think of inter‑
“faces aascall-backs. A good way to cut down onclass numbersis to avoidsubelassing
from the Threadclass, andinstead implement the Runnable interface. Anew thread

thenbe createdwith your applet passed as a constructor parameter,whichwill call
class's runmethod to doits work.

Notallaspects of Java are sonice, though. Constants usually have to bedeclared as _
l i c s t a t i c fi n a l i n t CONST = 0;orsimilar, which isabit of amouthful. If

youhave constants you want to share across projects,you cannot simply includea
eader file. They have to bedeclared within aclass, soyou must import the class; I pre- ‑

_sumethat the class must beloaded at runtime for these constants to bevisible.
s In contrast to the automatic conversion to strings mentioned above, S t r i n g s = i
_ does notwork. S t r i n g s = " " + i does. However you are supposed to use
' S t r i n g s = new I n t e g e r ( i ) . t o S t r i n g ( ) .

The object wrappers for basic types can beslightly awkward. For example, tomake ‑
s a vector of integers, you have to make them into objects, and use

myVector.addElement ( n e w I n t e g e r ( i ) ) to add an integer,and
7((Integer)myVector.elementat( n ) ) . i n t V a l u e ( ) toretrieve it . Ofcourse,you
_ couldderiveyour own I n tVector class to improve the syntax.

Initialisingsimple structures isdifficult. If you hadacolour lookupclass:
lass ColourLookup { S t r i n g name; Co lo r c o l o u r ; }

then it wouldbenice to initialise anarray of instances the way you canin C.However
is not easy. The best you can do is: =

Object [ ] [ 1 colours = { { " w h i t e " , C o l o r. w h i t e } , { " r e d " , C o l o r. r e d } } ;
iswayyouhave to cast eachelement to its appropriate type. Worse,this solution will‑

ewithbasic types unlessyou wrap them asobjects,eginsteadof 5youhavem :
‘new In tege r (5 ) .

Oneof the most annoying features of the original JDK andsubsequentpeers
that compilers insist that eachcompiledclass or interface si tsin itsown.

ssoutput file.Th isisjust s i l l y‐imagine if the MFClibrary was distrib‑
>More importantly,it has serious speedramificationsforee a

_SDK inodues Java Archive (JAR)librariescontainingmop compressed les
can grab i

Java is still ayoung language,witha rela‑
tively new APIs, and assuchit’s agoodideato
regularly check Sun’s l ist of known bugs at
ht tp: / /java.sun.com/products/JDK/
CurrentRelease /KnownBugs.html and the

new Applet initstas c e n LEE SNNEAE
First visit x x x x‐‐‐e e e
Going back

Table 1 - Applet initialisation methods.
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various FAQs (eg http://www.www-net.
com/java/faq/) before resorting to the
comp.lang.java.* newsgroups. For other
resources, check out the UK’s Java Centre
(Attp:/ /www,java.co.uk /javacentre.html)and
Gamelanin USA(hitp:/ /www.gamelan.com).

a

Chris Cant runs PHD Computer
Consultants Ltd. He can becontacted at
chris@phdcc.com. You c a n t r y HelpIndex
at http:/ /www.phdcc.com /helpindex/
index.html
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ver the last few months,
Microsoft has beenmakingan
increasing number of free
goodies available on the Web.
One of the most significant of

these is the Visual Basic 5 Control Creation
Edition, made available ahead of the main
VB5 release next year to get the technology
into the hands of developers as soon aspos‑
sible. Cynicsmight inferan additional inten‑
tion to ramp up the ActiveX marketplace
but, being only a humble programmer, I
couldn’t possibly comment on that...

I should point out at this stage that the
emphasis of this article is firmly on the CCE
and control development ‐ I won’t go into
any specifics of the development environ‑
ment except insofar as they relate to con‑
trols. This is partly because we’ll be
reviewingthe full VB5 package in nextmon‑
th’sEXE,andI don’t want to steal any thun‑
der from that article ‐ particularly as I’m
down to write i t ! Just asimportantly, there
are various restrictions on what we're
allowed to say about VB5 at the present
time. For now,just bear in mind that Visual
Basic5 is a functional superset of the CCE ‑
it will do everything you can do with CCE
and awhole lotmore besides.

A brief history of controls
Back in the early days, customcontrols were
amess. They were all implemented asDLLs
called directly by application programs. In
order to beable to visually lay out interfaces
that usedparticular controls, you had to add
extensions to the DLL to interface with
resource editors like Microsoft's DialogEdi‑
tor or Borland’s Resource Workshop. Need‑
less to say, therewas nouniversally accepted
standard and the extensions requiredby one
editor were different from those needed by
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VB5 CCE

another. Thus, you ended up with the situa‑
tion where control vendors often hadto sup‑
plymultiple versions of the DLL ‐ a ‘leanand
mean’ version for run-time usage and a
bloated version which would work with all
knownresource editors... allegedly.

VBXs werea step in the right direction,
since they at leastimposedsomekindofbinary
standard of what a control was supposed to
look like. Unfortunately, the architecture of
VBX controls is needlessly complicated and
closely tied to the smallmemorymodel ‐ VBX
controlsmakeextensive useof 16-bitpointers,
which makes things very interesting if you
want towrite acontrol in Pascal(where point‑
ers are always 32-bit).

Eventually, Microsoft realised that i ts
OLE developmentwork was reallyjust aspe‑
cific case of the general problem of getting
two different piecesof software to talk to one
another through interfaces that might only
be ‘discovered’ at run-time. This concept is
central to the idea of drop-in reusable con‑
trols, and thus OLE-based controls were
born. Microsoft hada lot
ofwork to doin convincing
developers that this was a
good idea since the gen‑
eral perceptionat the time
was that OLE was slow,
cumbersome and difficult
to implement [hence the
name change ‐ Ed.].

The new ‘ActiveX’ con‑
trols are reallya stripped‑
down rationalisation of
the original concept. In
particular, Microsoft
stresses that because
ActiveX controls are so
small, they’re ideal candi‑
dates for putting in Web

EXE:The Software Developers’ Magazine

Firstcontact
Aiming to make ActiveX the standard for all internet
development, Microsoft has released the Visual Basic 5

Control Creation Edition onto the Web. Dave Jewell
takes a sneak peek.

pages for download over the Net.Well that’s
the good news, but it’s not the whole story...

The whole story
Let’s get the bad news out of the wayfirst. It
needs to be clearly appreciated that ActiveX.
controls built with CCE are strictly a Win‑
dows-only proposition. There’s beena lot of
noise about makingActiveX into a platform‑
independent industry standard, but whether
this will ever becomea reality is anybody’s
guess.Fornow,bear in mindthat everyCCE‑
built control isn’t quite as load-and-run as it
may seem,because:

@ They rely onVBRUN500.DLL.
@ And VBRUN500.DLL relies on a host of
other Windows API calls.

The Microsoft documentation positively
encourages you to assemble new controls
from pre-existing Windows based controls.
In reality, if you want to doanything really
sexy in your control, you'll almost certainly
end up hitting the API yourself.

Figure 1 ‐ The CCEdevelopment environment. What
looks like a form design window is actually the display

surface of your new ActiveX control.
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Relyingonthe run-time
DLL means CCE controls
are not stand-alone. Cer‑
tainly, you end up with a

small OCX file which
behaves just like
an OCX control
should ‐ I’ve used
CCE to buildOCXs

which I’ve then plugged into VB4, Visual
C++ and Delphi, and in all cases everything
has worked as advertised. Internally, how‑
ever, the control could bea native code exe‑
cutable or virtual machine p-code but either
way it relies heavily on a DLL which is over

Event C l i c k ( ) ‘ M a p p i n g I n f o - T h e T e x t, TheText ,-1,Click
Event Db lC l i ck ( ) ' M a p p i n g I n f o = T h e T e x t ,TheText , -1,Db1Click
Event K e y D o w n ( K e y C o d eA sInteger,S h i f tA sInteger)

Event MouseMove(Button As Integer,
‘ M a p p i n g I n f o = T h e Te x t , ,TheText,, -1,1
Event MouseUp(Button As I n t e g e r , Shi

|_Initialize:

Private Sub TheText_Click()

1.3 MB in size. Consequently, if you’re plan‑
ning to deploy CCE-built controls over the
Internet, you’d better hope that Microsoft
gets the VB run-time files onto everyone’s
desktop ASAP.

OK that’s the end of the bad news. The
good news is that CCE brings an unprece‑
dented level of simplicity to the business of
creatingActiveX controls.

When you first fire it u p , you'll see a
dialog box that gives y o u a number of
choices about what sort of project you
want to create, or whether you want to
open an existing project ( m o r e on that
next month!) I f you elect to create a new

RaiseEvent C l i c k
End Sub

T E C H N I Q U E S
ActiveX control, you'll see something l ike
Figure 1. There’s the familiar Properties
window, a toolbox palette, an Immediate
window (used for debugging) and a Project
Explorer window.

You can also see what looks like an ordi‑
nary Form design window. However, instead
of representing an application window, this
form actually shows the display surface of
your n e w ActiveX control. Just aswith a nor ‑
mal form, you can choose existing controls
from the toolbox and add them to your con‑
trol’s form. Re-sizing the form window pro‑
vides a default size for your new control.
Usingthis paradigm,it’svery easy to buildup

Private Sub TheText_DblClick()
RaiseBvent DblClick

End Sub
Private Sub TheText_MouseDown(Button As I n t e g e r , Shift As I n t e g e r , _

RaiseEvent MouseDown(Button, S h i f t , X, Y)
End sub

X As Single, ¥ As Single)

Private SubTheText_MouseMove(Button As I n t e g e r , Sh i f t As I n t e g e r , _
X As Single, Y As Single)

RaiseEvent MouseMove(Button, S h i f t , X, ¥)
Sub ‘tonAsInteger, S h i f tAsI n t e g e r , _

‘ XA sS i n g l e ,¥ A sSingle)
y)

Public Property Let Caption(ByVal New_Caption As S t r i n g )
Shadow.Caption = New_Caption
TheText .Caption = New_Caption
PropertyChanged "Caption"

End Property

Listing 1 ‐ Code for the simple 3D label control.
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Figure2 -A composite calendar control example.
The source code is freely downloadable from
Microsoft’s Web site.

Figure 3 ‐ Here’s ou r 3D label control. Not exactly
rocket science, but it illustrates the basic steps
needed toget an ActiveX control up and running.

Figure 4‐ TheActiveX Control Interfacewizard
allows you to specify what properties, methods
and events should bemadeavailable by the
new control.

a complex aggregate control that’s made out
of one or more existing subsidiary controls.
Obviously, controls created with CCE can be
added to the toolbox just like any other con‑
trol, and included in composite controls.

To give you some idea of what’s possible
usingthis approach, take a look at Figure 2.
The top left corner of this window shows a
calendar control, createdbyMicrosoft asone
of the CCE samples available from its Web
site.The control is made upofacombo box,a
text box, two commandbuttonsandacertain
amount of custom display code for the main
part of the control.
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None of the above should be
taken asimplyingthat you canonly
create newcontrols fromcollections.
of pre-existing components. Youre
completely free to design new cus‑
tom controls from the ground up
which do not contain any sub‑
sidiary components. And because
there are few restrictions on what
you can do inside your control, you
can make Windows API calls just
as easily as from ‘regular’ Visual
Basic. Just add a code module to
your project, stuffit full ofWindows
API declarations, and off you go.
It’s a nice change fromJava!

What’s even nicer is the fact
that you can test and debug your
customcontrol projects fromwithin
the CCE environment. An interest‑
ing feature of the new version of
Visual Basic is i t s support for a
‘Project Group’, enabling you to
maintain a project consisting of
several sub-projects. In the case of
CCE, this means that you can
assign your new control to one sub‑
project a n d set up an ordinary EXE
application as another. Although
CCE won't build stand-alone EXE
files, it wi l l allow you to r u n exe‑
cutable projects within the CCE
environment. Thus, you can make
a quick c h a n g e to your control,
swap over to the EXE file sub-pro‑
ject and immediately test the
changes to see if everythingworks
as advertised. Only when you've
got your controlworking asdesired
doyou need to actually generate an
OCX file.

This is just aswell since things
can potentially get a bit confusing
once you've generated the OCX.
The development system has selec‑
table project options which ensure
that generated OCX files are con‑
sistent with OCXs you've already
created. This is great for when
you've got existingOCXs out in the

field and you don’t want upgrades to break
existing software, but ‘binary compatibility
mode’ (otherwise known as ‘strict bondage
and domination’ mode) can get a bit in the
way when you're developing an OCX for the
very first time.

Creating a control
In order to give you a flavour for custom
control development with CCE, I’ve pu t
together a very simple litt le 3D label con‑
trol ‐ you can see it being used in Figure 3,
along with a sexy-looking backdrop cour‑
tesy ofBorlandDelphi. Letmehastily point

EXE: The Software Developers’ Magazine

T E C H N I Q U E S

out tha t th is isn’t a fin‑
ished control, no r even a
particularly good example
of how to design controls ‑
it’s just intended to give
youa feel for how it
all works.

I started off by
creatinga new con‑
trol project (as per Figure 1) and added a
couple of L a b e l controls. I positioned them
in the top-left hand corner of the control’s
‘form’, and renamed them as TheTex t and
Shadow. Obviously, Shadow goes behind
TheText to give the effect of adrop shadow.

Having got the thing looking vaguely
right, I then fired up the Control Interface
wizard, which you can see in Figure 4. This
can savea lot of time by generating most of
the boring ‘boiler-plate’ code automatically.
It looks at the subsidiary controls in your
custom control andbuildsa listof properties,
events and methods that you’d most likely
want to provide. In the figure, you specify
what properties you want by moving them
from the Available list on the left to the list
on the right. For each property that’s added
to your control, the wizard generates a pair
of G e t and L e t routines using the new
P r o p e r t y keyword. A s a n example, here’s
the code that implements the C a p t i o n prop‑
erty in my 3D label:

P u b l i c P r o p e r t y G e t C a p t i o n ( ) A s S t r i n g

C a p t i o n = TheText . C a p t i o n

E n d P r o p e r t y

P u b l i c P r o p e r t y L e t Cap t i o n (ByVal
New_Cap t i o n A s S t r i n g )

S h a d ow. C a p t i o n = NewCaption
TheTe x t . C a p t i o n = New_Cap t i o n

P r o p e r t y C h a n g e d " C a p t i o n "

End P r o p e r t y

Once you've specifiedproperties, the wizard
canmap themonto subsidiary controls, sav‑
inga lot of time. You can even specify cus‑
t om properties, set t ing their names,
assigning thema type, initial value and a
description str ing ( w h i c h appears as the
‘hint string’ at the bottom of the Properties
window when the property is selected). As
you can see from Figure 5, properties cre‑
ated with the wizard can be designated as
read-write, read-only etc.

When the wizard hasfinished, you endup
with a source listing (something like Listing
1).Noticethat there is very little‘control-code’
generated, soyou can doquite a lot without
treading on the wizard’s toes. If you change
yourmindandwant to delete aproperty that
you've included,it’sjust a case ofdeleting the
two associated P r o p e r t y routines. If you
want to addmoreproperties,just type in new
Get/Let routines similar to those already
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Youcan set the attrbutes ofthe unmappedmembers.Interyoud rc change ses he sack vues”

Select the pubic name ofthe menber whose attrbutes you
‘mont to change andmodifyRsvalues. Repeat for eachmember
y o u w a n tt ochange.

[Atrbuse Information ‐‑
ate Type

PunTime, DesignTe.
FReedywrte e] |readiwrte =]

Figure 5 ‐ The wizard lets you set up the
attributes of your own custom properties. Again,
if you get it wrong, it’s easy to change later.

Figure 6 ‐-The Font and Color property pages
come ‘for free’, but you can easily addyour own
custom pages, and even pu t instances of the new
control on a property page.

there, and they'll instantly berecog‑
nised by CCE. Swap over to the
Application sub-project, add a copy
of your new control to the program
form and ‐ hey presto ‐ the new
property will magically appear. It
would be nice if you could just type
in a single G e t or L e t routine in
order to have read-only or wri te‑
only properties respectively, but
CCE doesn’t seem to regard a prop‑
erty declarationasvalidunlessboth
procedures are provided. Obviously,
you can achieve the same result in
other ways....

For this simple 3D control, I just
had to ensure that changes to the
Cap t i o n , F o n t and Enab l e d prop‑
erties mapped onto both of the
L a b e l controls inside the compo‑
nent. At the same time, I added a
couple of custom properties called
ShadowCo lo r and ShadowOf f se t .
These set the colour of the back‑
ground shadow (through the F o r e ‑
C o l o r property of the Shadow label)
and control its horizontal and verti‑
cal displacement.

This simple example doesn’t use
the Windows API, but there is cer‑
tainly scope for doing so. In partic‑

T h e m e n t a l s t a t e o f t e c h n i c a l w r i t e r s u s i n g

D o c u m e n t a t i o n S t u d i o ’

ular, the speed at which
this particular control
redraws is extremely
slow. One way to speed it
up would be to dis‑
pense with the two
label controls
andsimply write
the text out into
a n off-screen bitmap usingC r e a t e C o m p a t‑
i b l e D c and C r e a t eC ompa t i b l e B i t m a p .
This would enable you to implement Ba c k ‑
C o l o r and B a c k S t y l e properties for the
control, which would be difficult with the
composite implementation because specify‑
i n g an opaque background for the fore‑
ground label would overwrite the shadow
label. I suppose you could get by with map‑
ping the B a c k S t y l e property only onto the
shadow control, but in general the API will
provide the most flexibility.

There are one or two interesting glitches
in the CCE documentation. For example, any
subsidiary controls you create belong (archi‑
tecturally speaking) to a special object called
Use rCon t r o l , which provides a number o f
default properties and methods onto which
you can ‘piggy-back’ your own code. The more
important fields o f U s e r C o n t r o l include
U s e r C o n t r o l .hwWnd, a n API-level window
handlethat corresponds to the aggregate con‑

Powe r. T h a t ' s w h a t t e c h n i c a l w r i t e r s a n d d e v e l o p e r s w i l l

e x p e r i e n c e w i t h D o c um e n t a t i o n S t u d i o , t h e n e w s t a n d a r d i n docu ‑

m e n t a t i o n a n d h y p e r t e x t t o o l s f o r Word f o r W i n d o w s .

Yo u r t e a m w i l l n ow b e a b l e t o e f f o r t l e s s l y p r o d u c e g r e a t ‑

l o o k i n g d o c u m e n t s i n a n y f o r m : p r i n t , W i n d ows H e l p , H TM L , a n d

HTML H e l p . T h a t ' s b e c a u s e D o c um e n t a t i o n S t u d i o o f f e r s t h e m o s t p o w e r f u l s u i t e o f i n t e g r a t e d t o o l s a n d u t i l i t i e s .

A t t h e c o r e o f Documen t a t i o n S t u d i o i s Doc-To-Help: F rom t h i s awa r d ‑

w i n n i n g a u t h o r i n g t o o l , y ou c a n a c c e s s D o c ume n t a t i o n S t u d i o ' s o t h e r c om ‑

p o n e n t s s u c h a s H e l p s i t e , ” Quicturey Sm o o t h S c a l i n g , " a n d S e t u p W i za r d .

D o c um e n t a t i o n S t u d i o a l s o c om e s w i t h t w o m o r e c r i t i c a l l y - a c c l a i m e d

p r o d u c t s : L o t u s Sc reenCam™ a n d B o o kma k e r ClickBook:

I s t h i s enough powe r? For mo r e i n f o rma t i o n o r t o o r de r D o c u m e n t a t i o n

S t u d i o , p lease s e e you r n e a r e s t d e a l e r .

D o c ume n t a t i o n Stud io . T h e p ow e r i s o n .
W i n d o w s N T ,

W o r d f o r d 6 a n d W o r d 7 .
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L o o k i n g F o r Vers ion Cont ro l?
S e e W h a t T h e E x p e r t s H a v e Found.

y e « s a a ;mm | “Source Integrity is more than | - RATING: d o e “One of myfavorite
just a file management system. It performs ‐_‐tgatures is event triggers...
revision control and simplifies data retrieval, Source Integrity's implementation
and groups files asprojects... sostop reading _ o f this feature is especially great
and get back to writing code. Only this time, because it lets you build acode
take Source Integrity along; it’ll make the ride ‐_block in asimple but powerful
a lot easier.” (ThomDuncan‐LAN TIMES) __ scripting language.” (SOFTWARE

; _ DEVELOPMENT MAGAZINE)

| Would you like = know how _ “One highlight of the product is avisual merge
SI (Source Integrity) integrates facility that allows developers to merge different
with Microsoft Corp. C++ and | versions with the click of amouse. ‘Sandbox’
Borland International Inc.C++ personalworkspaces are supported, where

| One word: seamlessly. developers can make and test the effects of
gyoce tisonantAN TIMES) | changes independent of the project asawhole.”
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o e m
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proven solution that will guarantee the results you're lookingfor. Our award-winningsoftware has brought us
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for version control management.

MKSSource Integrity handles multipledevelopment environments includingBorland C++, Borland
Delphi, Microsoft Visual Basic, Microsoft Visual C++, PowerBuilder, and Watcom C++. Unlike \e
traditional client/server SCM tools, the MKS solution encompasses distributed development environments, }

the entireWeb team, and intranetdevelopers. If that doesn’t convince
you, maybe this will: over 450,000 developers worldwide use MKS
products tohelp them accelerate their team’s productivity, protect their
software assets and guarantee overall source code integrity.IY

e* ‘ In the end, it’s your review that matters most. To findout more about the MKS advantage, check out our Web site for
afull copy of the above articles and download our interactive Source Integrity demo, or call 1-800-613-7535,ext. 697

Mortic Kern Systems UKLtd
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Figure 7 ‐ Here, you can see the exported
interface toMemDC, aclass module which I used
aspar t ofaslider control. This Microsoft utility
reveals that I’ve inadvertently exported more
information thanI intended...

trol andU s e r C o n t r o l . hD¢c which provides a
device context for the entire control. Accord‑
ing to the beta documentation, you can’t use
Use rCon t r o l . hwnd i n an ActiveX control,
but in practice I found that it workedjust fine.
Access to these fields is crucial. For example,
a very common requirement is the ability to
capture the mouse insidea control, to receive
mouse messages even when the mouse isn’t
directly over the control ( a s in the case of a
pressed push-button or tracking a thumb
insidea scroll-bar). To capture the mouse, you

need t o makea call t o the S e t C a p ‑

t u r e API routine, and you can’t do
that if you haven’t got a window
handle that you can use.

When you've got your control
working, you can create a set of
property pages for it manually, or
use another wizard which does a
rather nice job of automating the
procedure. The system includes
standardpages for F o n t andC o l o r
properties, and you can add your
own custom pages. These can even
include one or more instancesoft he
control itself ( i f you see what I
mean!) Taking this to its logicalcon‑
clusion, you could design a visually
complex control, placean instanceof
it on one of its own property pages

and maybe usea private interface to high‑
light different elements sothat end-users can
clearly see what eachoption does.

No such thing asa free lunch?
Sois there such a thing asa free lunch?Well,
CCE comes about as close as you're going to
get. It’s certainly a great way of putting
togetherActiveX controls, although it remains
to be seen how (and if) Microsoft is going to
tackle the VBRUN500.DLL problem. In addi‑
tion, in the time-honoured tradition of ‘Lite’

and Trial’ products, CCE
doesn’t include on-line
help. Or at least, when
you highlight a word in
the IDEand then hit the
F1 key, you get chas‑
tised with the
message _ that
context-sensitive
help isn’t available in the CCE edition of
Visual Basic,andyou reallyshouldgoandbuy
the full version. This may change in the final
release: CCE is after all still abeta product.

One final word of warning: while brows‑
i ng around with one of Microsoft’s OLE‑
sniffing tools (specifically OLE 2 Object
V i ew e r ) I discovered that an interface to a
class module I'd incorporated into an OCX
control was visible from outside the control.
There’s an option for changing this from
inside CCE (right-click the class module in
the Project Explorer, select P r o p e r t i e s
and change the Instancingproperty to P r i ‑
v a t e ) , but you should bear i n mind that
things are visible by default. a

Dave Jewell is a freelance consultant,
programmerand technical author. You can
contact Dave asDS-Jewell@aol.com,
102354.1572@compuserve.com or
DaveJewell@msn.com.
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TRACK is the industry standard database for the LANandnowfor theWeb for
trackingbugs, feature requests,code changes, support calls,projects,andall
other types of informationyouwish to track. It is the mostcustomizable, robust,
andeasy-to-use trackingsystemavailable.With the free evaluationcopy,you
can test r i nTRACK, before you buy. Inaddition todBaselV, ability touseSQL
databases suchas MSSQLServer, and Oracle hasmadeTRACK the number
‘one choice of thousandsof corporations worldwide, largeandsmall.
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238 S.Hillview Drive, Milpitas,CA95035 * Fax 408-263-7452
Internet: info@soffront.com _http://www.soffront.com

EXE: The Software Developers’ Magazine

Usersand the PressAgree

“The ability to get users up and
runningwith TRACK in a very
short period of time is
invaluable.”_¢sryant, Principal
EngineerNECTechnologies, Inc.

“TRACK’s database and forms
are very easy to modify .”_
Windows Tech Journal, Jan. 1995

“Using Track we're able to look
at exactly what happened on a
project’_ i. Thompson, Quality
Assurance Analyst Pepsi
International

“TRACK wins hands down
over the competition in the
flexibility, power and ease-of‑
use areaS."_ p a t a Management
Review,Jan. 1996
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Program slicing isolates the various sub-computations
which make up program code. In the last part of his

series, Mark Harman shows how the overlap of these
threads can be used to measure program cohesion.
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ver since early programmers
were count ing how many lines of
code they had written to work
o u t how many punched cards
they'd need, the idea of measur‑

i n g code has been applied to understand and
predict aspects of its production. Program
measurements have come to be known as code
metr ics , and their application has spread from
the final code, back through design and speci‑
fication stages of the life cycle, and on to
encompass the complete life cycle i t s e l fin the
areas of‘process improvement measurement’.
The clarion call of their advocates has i t s root
in a public address made by Lord Kelvin in
1889, which has become loosely paraphrased
in the aphorism: ‘How can wecontrol what we
cannot measure”

ether
The application of metrics to controlling

software development has hada rather che‑
quered life history. The m i s u s e of metrics as
a predication oft h e quality of developers has
tended to g i v e the whole field a bad press
among the development community. How‑
e v e r , there are several very valid applica‑
tions of cohesion metrics, as discussed at the
end of this article. Before coming to that ,
we'll see how the cohesiveness of programs
can be measured v i a the technique of pro‑
g r a m slicing (discussed in my October and
November 1996E2 ’ articles).

Cohesion
A cohesive program is one in which the mod‑
ularisationoffunctionality is performed ‘cor‑
rectly’. More precisely, acohesive module or
function should perform only closely related
tasks. A function that divides two numbers
and returns the result and remainder would
be categorised as highly cohesive, whereas a
function that r e t u r n s the largest of two num ‑
bers together with their product would be
less so. The principle is mirrored in object‑
oriented programming by the conceptof
encapsulation: well-encapsulated objects
contain al l necessary data and function
members within themselves.

The m o t i v a t i o n for m e a s u r i n g and
assessing the cohesiveness of p r o g r a m s
res ts upon observations and claims that
highly cohesive code is easier to ma in ta i n ,
modify and reuse. Cohesion was a product
of the effort to define principles for pro‑
gramming, to t u r n the activity from a craft
into an engineering discipline.
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Listing 1 - A simple program fragment.
The example functions weshall use are
written in a C-like programming
language, but I have made a few
simplifications to avoid becoming
distracted by the details of the C syntax.

Listing2 ‐ Slicing Listing 1 onz at the
end of the program.

Listing 3 ‐ Aprogram with three
processing elements.

nput ( M a r k s ) ;

Listing 4 ‐ The processingelement for
Count.

Vol 11-Issue 8 / January 1997

However, this concept of cohesion is
clearly rather subjective: how do we decide
which tasks are related? In this article I
shall look at how the quantity of cohesion
possessed by a function can be gauged via
the technique of program slicing.

Levels of cohesion
In their highly influential book Structured
Design, Constantine and Yourdon identify
seven levels of cohesion, defined in terms of
processing elements. In ascending order of
cohesiveness, they are:
1. Coincidental: the lowest level ‐ functions

exhibit no cohesion other than the coinci‑
dental inclusionof several tasks.

2.Logical: at each invocation of the function
one of the processing elements is exe‑
cuted.

3. Temporal: the processingelements are all
executed within some limitedtime frame.

4. Procedural: the processing elements are
all the elements of some construct.

5. Communicational: the processing ele‑
ments either share common inputdata or
produce common output data.

6. Sequential: the output of one processing
element is provided as the input to
another.

7.Functional: all processingelements imple‑
menta single specific function.

Of these levels, the most desirable is
functional cohesion. However,even this def‑
inition is rather open to interpretation. For‑
tunately, wecan take advantage of program
slicingto associate functions with a number
representingthe ‘amount’ of functional cohe‑
sion they possess.

Usingslices to assess cohesion
Program slicing isolates the sections of code
that affect the value of a chosen set of vari‑
ables at some chosen point in a program,
producing code fragments known as slices.
The technique was explained in detail in the
October 1996 issue.

In general, slices are constructed for a set
of variables, but for simplicity we'll just con‑
sider slices constructed for a single variable.
For a slicingcriterion consistingof a variable
v anda point of interest n, we shall say that
the slice is constructedfor vat n. Consider the
simple program fragment in Listing 1. If we
slice this program for the variable z at the
end of the fragment, then we isolate ( i n the
slice) those lines of the program which are
involved in the overall computation of the
final value of z. This slice is depicted in List‑
ing 2. Lines which have been removed are
replaced by comments. These lines play no
part in the computationof the final value of z.

If this technique is usedrepeatedlyto cap‑
ture the threads of computation associated

EXE: The Software Developers’ Magazine

The measure of
cohesion is the

number of
statements in
the function’s

cohesive section
relative to the

number of
statements in
the function as

a whole.

with each of a program’s variables, we can
examine the overlap of the resultingslices to
get a crude measure of the program’s level of
cohesion. Think of it this way: a slicecaptures
a specific threadof aprogram concerned with
the computation of some variable. If we took
several slices from a function, each for a dif‑
ferent variable, and we found that these
slices hada lot of code in common, then we
would bejustified in thinking that the vari‑
ables were related in some way. Wemightgo
further, and decide that the function’s ‘tasks’
are captured by the computation it performs
on these variables, and therefore we would
conclude that the function’s tasks were
strongly related and thus that the function
was highly cohesive.

The firs t step in developing a formal
measure of cohesion based upon this idea is
to pindown what the processingelements of
a function are. Weshall take the view that a
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processing element is a piece of code which
calculates a value. We further specify that
this value must be visible outside the func‑
tion in order to constitutea ‘result’.Suchval‑
ues are those printed by the function and
those stored in global variables or call-by‑
reference parameters.

Each of these forms of ‘output’ c a n be
thought of as the calculation of a value for a
variable. We shall therefore focus our atten‑
tion on the values printed out by a function.
To simplify matters further, we shall
assume that the values are printed out at
the end of the function, and that each output
consists of print ing the value of one of the
function’s local variables. Relaxing these
simplifying assumptions does make the c a l ‑

culation of cohesion slightly more involved,
but does n o t render the approach we shall
describe inapplicable.

We can isolate processing elements of
this type by slicing the program for e a c h
particular output variable. Consider, for
example, the function M a r k s in Listing3. It
outputs the value of three variables and
therefore has three processing elements,
one for each variable. These can be isolated
by slicing, as shown in Listings 4, 5 and 6,
which show the slices associated with

a n t F a i l ;
- F a i l = 0 ;
w h i l e ( ! e o f ( ) ) {
i n p u t (Marks ) ;

i f ( M a r k s < 4 0 )

F a i l = F a i l + 1 ; }

Listing6 ‐ Theprocessingelement for Fail.
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w.cs.colostate.edu/~bieman /funco.html.
ionbetweena measurement anda predictionsystemwas first

Fenton and is well described in his book Software Metrics:A

Our cohesion
measure Is a

poor predicator
of program

guality, but i t i s a
reasonable

predictor of the
likelihood of

knock-on
program errors.

C o u n t , P a s s and F a i l respectively. The
three processing elements have very little
overlap, since the calculation ofpasses, fails
and the overall count are largely indepen‑
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dent of one another. The cohesive section of
the function is made up of the statements
shared between all of its processing ele‑
ments: in this case, just two lines. This can
be visualised by placing markers by each
line of the program, indicatingwhich slices
it belongs to, as in Listing 7. We c a n calcu‑
late a simple measure of the function’s
cohesion as proportion of statements in the
function that are ‘more cohesive’ (shared
between all the processing elements): in
this case, 2/10 or 0.2.

For the function MinMax in Listing8, we
would construct two slices associated with
the two processingelements. As you can see
from the labelling, this function is measured
as more cohesive than Marks , with six of its
ten lines shared between both processing
elements, giving a metric of 0.6.

The misuse of measurement
This measure of cohesion, based only upon
the number of statements in a function’s
cohesive section relative to the size of the
function as a whole is rather crude. Well‑
written functions tend to comprise few state‑
ments, and thus the result can be affected
greatly by the inclusion or absence ofa sin‑
gle statement in a slice. In addition, no dif‑
ferentiation is made between the relative
importance of the various statements in a
function. For example, an initialisation
statement in all slices should obviously be
regarded as of less importance than an
assignment which stores the result of acom‑
plex expression in a variable.

The measurement also suffers from being
fundamentally syntactic, rather than seman‑
tic. That is, the cohesion reading we obtain
does not (and canno t ) tell us anything about
the intent of the function. The function in
Listing3 performs three tasks which are all
strongly semantically related, but this is not
taken into account in our cohesion rating.
Our measure might be better termed ‘syn‑
tactic cohesion’.
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a p u t ( n u m );
NumAr ray [ i ] = n u m ; }

Smallest = N u m A r r a y ( 0 ] ;
L a r g e s t = S m a l l e s t ;

= 1 ;

wh i l e ( i < 1 0 ) {
i f ( S m a l l e s t > N u m A r r a y [ i ] )

S m a l l e s t  =  N u m A r r a y [ i ]
i f ( L a r g e s t < N u m A r r a y [ i ] )

L a r g e s t  =  N u m A r r a y [ i ] ;
2  i + 1 ; )

i t  ( S m a l l e s t ) ;
(Largest);

Listing 8-A_ highly cohesive function.
The label L indicates lines which are in
the slice for Largest, and S for Smallest.

As a result, the cohesion measure would
be most inappropriate as a tool of manage‑
ment . One could imagine the manager of
some software development project deciding
that, as low cohesion is considered harmful,
all functions which fail to rise above some
threshold reading(0 .5 has a ring to it) will be
rejected. This arbitrary diktat is typical of
the kind of misuse of metrics which has
rightly given the field abad n a m e among
developers, and will n o t actually provide the
manager with any meaningful information.
Any program can betrivially modified to fool
the measurement tool into providing a suit‑
ably high cohesion value. For example, con‑
sider the version of the M a r k s function in
listing 9. We have added three lines of code
which will have absolutely noeffect upon the
semantics of the p r o g r a m , but make it
appear that the computation ofeach variable
depends upon the computation of the other
two. As a result, the cohesion measurement
tool will include all the preceding computa‑
t i on for the three variables in each of their

v o i d M a r k s ( )
{

i n t P a s s , F a i l , C o u n t ;
Pass = 0; Sc P F
F a i l = 0 ; c P F
Coun t = 0 ; c P F
w h i l e ( ! e o f ( ) ) { c ? F r

input (Marks) ; c P F
i f ( M a r k s > = 4 0 ) c P F

P a s s = P a s s + 1 ; c P F
i f ( M a r k s < 4 0 ) c P 4

F a i l = F a i l + 1 ; c P F
C o u n t = C o u n t + 1 ; } c P F

P a s s = P a s s + F a i l - F a i l + C o u n t - C o u n t ; P
F a i l = F a i l + Pass -Pass + C o u n t - C o u n t ; F r
Count = C o u n t + F a i l - F a i l + P a s s - P a s s ; c
output (Count) ;
output ( P a s s ) ;
output ( F a i l ) ;

Listing 9 ‐ Syntactic mischiefto fool the cohesion measurement tool.

How can we
control what we

cannot
measure?

slices. ( T h e slices and cohesive section are
depicted by labels in Listing 9 . ) This simple
s y n t a c t i c mischief has changed the pro‑
gram’s cohesion reading from 0.2 to 0.77.

This trick could be performed on any
function, and our manager could find him‑
self with a set of code with the same quality
as before, magically rendered cohesive,
maintainable, reliable and reusable by the
mere presence of some rather odd assign‑
ment statements. This unfortunate misap‑
plication of measurement is n o t n e w : in
1784 William Pitt imposed the ‘window tax’,
the idea being that the value of a property
was related to the number of windows
(above 6) i t had. The legacy of this tax can
still beseen today in the shape of beautiful
Georgian houses ‘deListed’ by their hastily
bricked-up windows.

GraphicsServer
f r o m Bi ts Per Second
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T E C H N I Q U E S

Measurement& predication
The readerwill beforgiven for assumingthat
the measurementof cohesion is best avoided.
However, this is not true. It does have an
important role to play, but not asa predica‑
tor of the quality of a program nor of the
quality of the programmer who produced it .

It is awell known fact that faults in indi‑
vidual functions often have a knock-on
effect, causingawhole raftof other problems
which disappear when the fault is corrected.
Programsmeasurable assyntactically cohe‑
sive are likely to be especially prone to this,
since they take such care to reuse sectionsof
code and share computation of intermediate
results.A highcohesion ratingcan therefore
serve as a warning to watch out for these
sorts of bugs. In addition, slicing analysis
similar to that performed when measuring
cohesion can prove helpful in tracking the
code likely to beaffected by such errors ( s ee

A pieceof cake,EXEOctober 1996).
The discussion revealsthe needto distin‑

guish between thecalculation embodied in a
metric and the application to which the
results are put. The calculation is well
defined, being comprised of aworking algo‑
rithm. What the measurements predict
about the software is less well defined and
requires some careful analysis.

aKING Une
O u tof Soitwa
development

e question

Highly cohesive
code is easier to
maintain, modify

and reuse.

Efforts to relate the outcome ofany mea‑
surement to the quality of software is, in
my view, doomed; there will always be a
way of fooling measurement tools into pre‑
dicting high quality. At a time when the
software engineering community is becom‑
ing increasingly concerned with ‘software
architecture’ it would bethe height of folly
to impose the crude software equivalent of
theWindow Tax, which would beanswered
by the software equivalent of bricked up
windows. Instead, software measurement
should bea tool for developers, providing
the same form of basic measurement infor‑
mation that is routinely collected by engi‑
neers in other disciplines. a

Mark Harman is director of researchat
the Schoolof Computing University of
North London. He teachesprogramming
in C++ andformalmethods in Z and
leads ‘Project Project’, aresearchgroup
concerned with the development and
application ofprogram slicing technology
(http:/ /www.unl.ac.uk /~mark /projproj.
h tm l ) . He can becontacted via email at
m.harman@unl.ac.uk. Dr Harman’sat
http:/ /www.unl.ac.uk /~mark /welcome.
html contains someofh i s team’s other
publications onslicing andpointers to
the work in this area.,

PURENW)
The ClearCase suite of software
configuration management tools give you
total control of the software development
process. For version control, defect tracking,
change request handling and project
co-ordination, Pure Atria takes the
unknown out of the unpredictable.

@ Multi-site, multi-user
project support

@ Cross platform development
@ UNIX, Windows NT, Windows 95
and Windows 3.11
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THE YEAR 2000 FOR.
C/C++ AND COBOL

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

TM1 OLAP FOR
MULTI DIMENSIONAL

DATABASES

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

Testing the beast
When the pressure is on, planninga test strategy without being drowned out by the customer's
demands can seem impossible. Peter Collinson has some tips on how to avoid the bends...
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ast year, I w r o t e t w o articles that
derived from the work that I am
doing on a medium-sized soft‑
ware pro jec t . Currently, the pro‑
j ec t has reached that i n t e r e s t i n g

limbo period jus t after the software is w r i t t e n
and j u s t before delivery takes place. Of
c o u r s e , this is generally where Quality A:ssur‑
ance kicks in and some formofofficial t e s t i n g
i s needed. To this end, I've been c rea t i ng a for‑
malised test plan.

alot of theoretical methodol‑Now, there's
ogy related to software t e s t i n g and quality
assu rance , but much o f i t i s expressed in very
general te rms and comes across as either
vapourware or bovine excrement. There is also
much debate about whether formal methods
actually do result in better software for the
end u s e r , and i t can b e hard t o c o n v i n c e man‑
agemen t of the need to buy i n t o the cost/bene‑
fit of formal t e s t i n g . Advocates ofthese t e s t i n g

methods often assume that t i m e will be found
to perform them, but the bottom l ine is that
mo s t developers t e s t i n g code are being
screamed at to deliver immediately or better,
yes te rday. I t takes time toe x e c u t ethe pro
o f formal t e s t i n g and t i m e i s usually one lux‑
ury that developers are not allowed to have.

Self confidence
M y first p r o g r a mm i n g language was Fortran
I V, with punched cards as an input medium
Everyone was encouraged to walk through
their programs line by line before pu t t i n g the
card deck into the machine, and we really all
did e x a m i n e everything, because the cycle
time o f g e t t i n g the job r u n was s o long that i t
was worth the effort. Wedidn’t think of it that
way, but this was ofcourse a formoftesting.

These day
with source debugging tools and I a l w a y s walk
through my code line by line as I build i t . Wel l ,
it’s perhaps more realistic to say, asI build sec‑
t ions o f i t . On various va r i e t i e s o f U n i x , I
favour Mark Russell’s public domain debugger

such t e s t i n g can b e done online

u p s (ftp://unix/hensa.ac.uk /pub/misc
u n i x / u p s ) . I f you are a n acolyte o f the One
True Microsoft Way, howeve r, the standard
visual development e n v i r o nmen t s c o n t a i n
source debuggers that allow y o u to e x e r c i s e

your codea line at a t ime.
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T E C H N I Q U E S
In my November 1996article, I said that

one ofmymaximsof coding is to deliberately
separate the control of actions from the
actions themselves.Code that performs some
specific task is placed within a function that
does one thing and one thing only, and the
control logic (loops, switch statements and
the l ike) occupies a separate routine. This
practice helps immensely in improving the
readability and comprehensibility of code. It
assists with line-by-line code examination,
since debuggers can trace routine calls as if
they were language statements, so once you
are satisfied that an action routine is work‑
ing,you can concentrate on its control.

Apart from source debuggers, there is an
increasing number of tools that can beused
to improveyour ownconfidence in your code.
One which springs to mind is Pure Atria’s
Purify system and library for monitoring
usage of the heap. Purify can help to seek
out and destroy the two main enemies of C
programmers: memory leakage and illegal
pointers. (Incidentally, the companywas
recently demonstrating a Windows NT ver‑
sion of this product).

As ever, l i n t is worth a mention. At
some point, it’s always a good idea to put
your code through l i n t or turn on those
extra warningflags in thecompiler. It’s true
that ANSI C’s function specifications have
removedone of l i n t ’ smainjobs (the check‑
i ng of routine parameters) but I find that it
works well at picking up those r e t u r n
statements from functions that should
return a value and do not, simply because I
didn’t remember to put the value in.

Steppingthrough the code andusingpro‑
gram verification tools gives you as the
developer the confidence that your code is
working and that there are no obvious bad
mistakes in it.The process is,however, hard
to document, harder to quantify, and per‑
haps too detailedto use in aformal test plan.

Component tests
WhenI started climbing the mountain of
creating a test plan for my project, I began
to ponder the issues of demonstrating that
the low-level code itself works, as opposed
to proving the functioning of the systemas
a whole. It seems to me that unless you
address the reliability of the low-level code,
it is rather a waste of time to test the sys‑
tem itself.

It maysounda littlecounter-intuitive,but
I think tests should not bedependent on the
tester having an understanding of how the
code functions or even thefinedetails ofwhat
it is intended to do.

In general, when I executea test, I am
only interested in whether it is passed or
failed. I freely admit that I instantly forget
the workings ofprograms that I havewritten
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andjust relearnthemmodulebymoduleona
‘need-to-know’basis.

There’s an additional agenda for the
tests. My system will be ported to various
Unix flavours and I wanted to havea test
sequence that I could r u n on different
machines to check that the code works in the
new environment.

Icameup with the idea of havinga set of
tests for the low-levelcode that I havecalled
component tests. The idea is that eachmod‑
ule in the system is tested by a custom pro‑
gramthat exercises it .Of course, I originally
partitionedthe code intomodules tohelp the
implementation process. It does pay off
whenyou come to create tests. The goal was
to make all the modules selfcontained,with
only one entry point andnoglobal data. But
rules are of course made to be broken and
some modules have mo r e than one entry
point. If aprogram has global state, I usu‑
ally place the variables in a single structure
shared by all its modules.

Each test program uses # i n c l u de t o
pull in the source of the module under test,
and sohas full access to the module’s inter‑
nal data structures and static routines. An
alternative approach is to place the testing
code within # i f d e f s i n the module itself.
I’ve done this in a few places, but it can be
restrictive: for instance,youmay sometimes
want to use the same module source in dif‑
ferent test harnesses. I think that if you can‑
not isolate the code for a module andwrap a
test program around i t , then you have dis‑
covered a piece of bad design, and you
should examine how your code is put
together and think about changing it.

I expect to be able to test all my code by
including it in small test programs, apart
from the code in the module that contains
the m a i n ( ) routine for the program. In my
source, the code in themain ( ) section of the
program is usually operating system-spe‑
cific,dealingwith argument decoding,signal
handling and so forth. As such, it will be
tested later in the higher level system func‑
tionality tests.

There’s adanger of havingto test the test
code unless youmake the wrapper programs
very simple. Of course, you are creating a
new program, albeit from old code, so you
should probably walk through the source at
some point to make sure it is working asyou
expect it to.

The test programs in this project just do
some set-up, call the module under test and
print the results. This linear sequence can
be repeated several times if the needarises.

The printingof results needs to becoded
withcare.If you are printingout a structure,
then always print all of i ts fields. If pointers
are NULL, then print a stringsayingso. It’sa
good rule of thumb to ensure that if state‑
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mentsin the printing
code always have
e l s e branches that
print something, and
that every s w i t c h
block has a d e f a u l t
statement.

Scenarios
Next, there is the
task of creating test
scenarios. The first
few scenarios are
usually easy, j us t
simple tests to check that modules are doing
what they’re supposed to do. Incidentally,
you should not feel that any test is notworth
doing: several of my fundamental library
routines arejust a few linesof code with few
branchesthat call standard system routines.
Writingcode to exercise these functions feels
like a waste of time, but it’s not. This is pre‑
cisely the area where problems are likely to
occur when portingthe code to another envi‑
ronment. Actually, you are creating an
insurance policy: later, if something trivial
is not working properly, you wi l l know
instantly.

Test scenarios for failure are much
harder to create. I adopted the approach of
looking through the code under test and
ensuringthat the tests generate every error
message.As aprinciple, I always test for the
result of every function or system call that
returns a value and will pr int a message
whenan error is signalled. Actually, some of
my er ro r messages wil l never happen
because some system calls will not fail (for
example, f s t a t on agood file descriptor) or
will not fail in one part of the code because
they have succeeded elsewhere (say
c h d i y (*)....%))‑

Once you have been through the source
looking for possible causes of failure, then
you needto generate some tests that call the
module with silly values. For example, does
the module check for NULL pointer parame‑
ters and deal appropriately with them?
When coding, it’s usually sensible to place a
NULL pointer test just before any code that
indirects through that pointer. It’s never a
good idea to say to yourself ‘ T l never call
that routine with a NULL pointer’. Someone
elsemaintainingthe codewill notknowthat,
and could unknowingly create a problem
that does notmanifest itselffor some time.

Harnessing the test
Once you have a test program, what then?
My test programs are mostly not too clever:
they rarely check for er ro rs themselves, but
just exercise the code and leave the inter‑
pretationof theoutput to ahuman.The idea
is that the program should be r u n at some
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T E C H N I Q U E S
point to generate a
standard test result
file that is stored
along with the test.
Then when the test is
r u n again, i ts output
can be compared
with the control
result file using the
d i f f command. If
the new output is the
same as the stored
file, then you can be
reasonably confident

that the code is working the same way asthe
original version.

This mechanism can beautomated using
the make utility. Each test program lives in
a separate directory alongwith aM a k e fi l e .
Calling make with no arguments builds the
binaries. The target t e s t runs the tests in
that directory. The check target runs the
tests with its output glued to a temporary
file, and compares the text stored in the tem‑
porary file against the standard results,
stored i n a file called r e s u l t s . S ot o create
the results file, I ' l l say:
$ make t e s t > r e s u l t s
and later to test the code again:
$ make
$ make c h e c k will d o the job.

Usinga t e s t target makes it possible to
build several tests into the M a k e fi l e . It’s
often convenient to create a number of test
scenarios usingstandard commands and use
a simple test program several times to check
on different aspects of a module. For exam‑
ple, in my current application, there’s a mod‑
ule that copies files from one p a r t of a
filesystem to another. Since this is a major
part of the work, there are many test scenar‑
ios that exercise different sections of the
code. Each test copies some files into place,
runs the test program and then checks that
the files have been moved correctly. Finally,
the results file is compared with the stan‑
dard results file to prove that the test suc‑
ceeded.

T’ve added an extra test to check that my
memory allocation routines actually fail
whenvirtual memory is exhausted. The test
is run twice: once to prove that the routines
function correctly, and again with amemory
limit set to provethey fail correctly.

As I said, the c h e c k target uses the d i f f
command to compare the output of a test
r u n with a standard results set. If the d i f f
command reports that the outputs are iden‑
tical, I pr int a message like:T e s t name OK,
otherwise I just allow the command’s nor‑
mal output to bedisplayed.

Not all test programs are sosimple: some
must print data that varies from r u n to r u n .
For example, the routines that generate log
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file entries output the date and the time on
each output line (log file output is generally
diverted to the standard output of the test
program). Also, some test programs print
hexadecimal addresses that may differ if the
library is changed and the test program
recompiled. This type of output is handy
when debugging code, soit is sensible to cre‑
ate some test programs that generate i t .

My strategy for dealing with this in the
automated test suites is to remove the text
that varies from r u n to r u n just before the
comparison is done. This doesn’t invalidate
the comparison since it is the other infor‑
mation in the output stream that we are
interested in.

I’ve used two different mechanisms to
remove variable text depending on where it
originates. If the variable text is generated
by the test program, it’s simple for me to con‑
trol exactly what form it takes, and I encap‑
sulate it in a string:

VARDATA (0x3f£67££78)

This is convenient for processingwith the m4
macro processor using a little macro defini‑
tion file like:

c h a n g e q u o t e ( { , } ) d n l
d e fi n e ( { V A R D A T A } , { } ) d n 1 l

The first line changes the quote character
for m4from forward and reverse quotes to
curly braces. I actually tend to dothis out of
habit ‐ it’s not just to ward off the famous
EXE quote faeries. The second line defines
anempty m 4 function VA R D ATA ( ) . Whenm 4
applies the function to the data in the
results file, the variable text marked with
VARDATA will bedeleted.

The situation is a tad more complicated
when the variable data is printed by the
modules under test. I didn’t want to have to
change the module code to make special test
versions that use the VARDATA trick. The
tests must bedone onthe actual application
code and no t some variant, otherwise the
code is not being tested properly.

It turned out that there were only two
sources of variable text in the application.
Some of the start-up routines pr int their
process id value (PID) and many routines
print the date as part of a call to the stan‑
dard logging functions. These values can be
determined in the test program before the
test module is called, soI made the test pro‑
grams print lines like:

+++PID/15907
+++DATE/Nov 19 1 4 : 4 4 : 5 7
to the results data stream. The results data
is passed through g r e p to get all the lines
startingwith three plus characters and then
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through awk to generate a s e d script. (The
slash character is used asan awk field sepa‑
r a t o r ) . For the example above, the generated
s e d script would be:

8 / 1 5 9 0 7 / / g

The first line removes all occurrences of the
P ID in the results, the second deletes a n y
date string. The dots matchany single char‑
acter in the source file, so time c a n pass
while the test programs are running, and
the text will be ignored. A s e d script is gen‑
erated for both the standard results file and
the current r u n of the program. The ‘edited’
data is then used for comparison.

This whole structure has worked very
well. There i snowa top levelM a k e fi l e that
runs all the tests with a single command,
taking some time to chunter through all the
tests printing OK messages when each one
is complete. To create the whole set of tests,
I progressed through my sourcesa file at a
time creating test programs and testing sce‑
narios. I actually discovered about three stu‑
pid coding errors during the process, so the
exercise was worthwhile.

The test plan
Although, I’vespent most of the space in this
article describing the component tests, they
actually form only a small part of the formal
test plan. I’ve gone on to specify tests that
treat each application in the program suite
asa selfcontained module, testing how they
work when interacting with the whole sys‑
tem. These tests are specified in the usual
sort of ‘press this, type this, see that’ text
document designed for humans to exercise
the system.

Part of the application is acustom Inter‑
net protocol I developed (discussed in last
September’s E X E ) , and I generated an
extensive set of tests for i t . Like most Inter‑
ne t protocols, it is client driven and as a
result it has proved advantageous to write a
diagnostic program that can generate the
protocol primitives and test responses from
the server. This approach decouples the test‑
ingof the protocol and server from testingof
the client.

At some point soon, the project wi l l
undergo a complete functioning system test,
as yet unspecified, that will move real data
in the real environment. After my other
tests, I expect that this will just be a rubber
stamp exercise. a

Peter Collinson is a freelance consultant
specialising in Unix. He can bereachedelec‑
tronically aspc@hillside.co.uk, byphone on
01227 761824 or on the Web at
http:/ /www.hillside.co.uk.
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Tropic of Cancer
As the ISO draws the nascent C++

standard under veils of darkness in Hawaii,
some dangers in the standard templates

and exceptions threaten to remain in limbo.
Francis Glassborow shimmies ably

below the bar.

he most recent joint meeting of ISO SC22/WG21 and
ANSI X3J16 was hosted by Plum Hall, a Hawaii-based
company that specialises in quality assurance software
for Cand C++. I doubt that many of the delegates attend‑
i nghad much objection to the location. Many of us spent

a few extra days there sothat we could do some sightseeing after we
had finished our work. Three intrepid delegates actually went to the
observatory nearly 14000 feet above sea level, though to the best of
my knowledge none walked across the maincaldera of the most active
volcanoes ‐ perhaps they felt that being required to keep to a narrow
track threading its way between areas of thin crust wasa little too
reminiscent of C++ standardisation.

The meeting itself brought several important points to the sur‑
face. First of all, the ISO has madea bid to seize control of the copy‑
right of all documents involved in the standardisation process. Until
now, it had been content with the copyright only to the actual inter‑
national standards. Though many of us are unhappy with this move,
we decided to keep to the new rules for the time being, the result
beingthat suchthings ascommittee drafts are now restrictedto those
who can show that they need access as part of the standardisation
process. The situation is similar to the non-disclosure agreement
(NDA)procedures applied to those wanting access to beta software.

The new Committee Draft voted on at the Hawaii meeting, called
CD2, will only beavailable from restrictedftp sites and through hard‑
copy. Even so, controlling who gets the documents is awkward. In
America, the situation is easy since you have to pay for a position on
ANSI committees, but UK policy is that committee members do not
have to pay for their seat. To keep onthe right side of the authorities,
we will need some form of signed NDA for access to CD2. If you are
interested,get in touch with me.

In the above context it is interesting to note the number of com‑
mercialcompiler vendors who wil l lack any legal access to the current
C++ standard. Symantec, for example, has let i ts membership of
X3J16 lapse, and Salford Software and TopSpeed ( o f Clarion fame)
have never beeninvolved.Whenyou realise that tiny companies such
as Plum Hall actually host meetings ( a t an estimated cost of about
£15000) and such one-personcompanies asOCS Ltdparticipate fully,
you can understand my distaste for those that use the work without
contributing anything towards it .

Microsoft,at the very least,pays for its seat onX3J16, althoughits
level of participation is such that it has lost i ts voting rights for fail‑
ing to attend any of the last three meetings. As the real cost of devel‑
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oping the standard is in the thousands of man-hours spent working
on detail, I think that a wealthy company such asMicrosoft could do
more. A few hundred hours of the time of a couple of its implementa‑
tion experts would mean little to it but could be of great help to those
ofus strugglingwith some of the more obscure issues. Could it bethat
it does not have anyone with the expertise to contribute at this level?
I doubt i t , but whatever the skills of i ts employees, their understand‑
ingof important issues will suffer through lack of participation.

Allocation time
Back to Hawaii. We spent the first three days cleaning up a range of
minor issues, as well as tackling a couple of major ones related to
libraries. I hope that future languagestandardisation efforts (such as
for Java) will note that co-standardisation of the core language and
major libraries should notbea monolithic process. Certainly, working
on both items on the same time does provide benefits ‐ advanced
library design wil l always place stress on a language specification.
However, standard libraries require a couple of years work after the
core of a language has been fixed. In the case of C++, we do not have
that option,and sothe standard C++ library is less well specified than
some of us would have wished.

The concept ofgeneralmemory allocators hasbeenanintegralpart
of the C++ library for several years. It was intended for STL contain‑
ers to use allocators, but those responsible lost their nerve and
stripped the specification back to the point where it is only necessary
for an implementation to support ordinary pointers. In fact, the heat
generatedwithin the workgroup concerned resultedin several experts
walkingout. It says muchfor Andy Koenig’sdiplomatic expertise that
he got themback roundthe same table andproducedacompromise we
could live with. Even so, when it came to the vote the UK contingent
was against both the allocator amendment and the release of CD2.
Interestingly, the negative vote was welcomed by almost everyone,
since it makes it likely that the issue will now berevisited asa result
of national body comment on the CD. Wehave comea long way from
the days UK delegates were lookedupon asobstructionist pains in the
proverbials. Much of the credit for this belongs with Steve Rumsby
and Sean Corfieldwho havebeensounstintingin donating their time.
In fact, Rumsby has just replaced Dan Saks as Secretary of X3J16
(what a mixed up world where an English C++ expert is elected to
office on an American standard’s committee).

The other big issue was the lack of exception safety in STL con‑
tainers. They can beleft in an unstablestate while beingprocessedby
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some algorithms.
For example, if an
exception is thrown
through a container
representing a bal‑
anced tree while it is
being re-balanced,
the result can be a
‘panic’, which can
leave the container
in a state where
even its destruction

wil l cause undefined behaviour. It is only recently that we have
realised that the strict performance characteristics placed on STL
algorithms and containers make it impossible to provide fault toler‑
ance at all times.What weneedis a separate set of fault-tolerant STL
specifications for use where safety is essential even at the price of
considerable degradation in performance. The standardisation
process does not have time with both the safety and performance‑
optimised libraries,sowewill have to leave it to implementors to pro‑
vide fault-tolerant libraries where their customers need them. I
would hope that this can bedone at no more cost thana relaxing of
the performanceconstraints.

Another library issue was the current specification of a u t o _ p t r .
It became clear to the UK members in August this year that various
apparently minor modifications made to its specification had, in our
opinion, broken it . Or, to bemore precise, made it unsafe for use by
any but the most skilled C++ programmers, who generally will not
use it since there are better solutions in most particular situations.
The original purpose for introducing a u t o _ p t r was to help the less
experienced with exception-safety, soI find it particularly ironic that
the current cure is more dangerous than the disease. Thougha fix
was provided in Hawaii for the most glaring problem the result still
does not provide a simple and safe way to handle dynamic resources
in an exception throwing environment. I wil l attempt to cover more
fully methods for ensuring dynamic resources are released during
exception handling in a future column.

That we managed to ship a CD before the end of the meetingwas
a credit to the many editors and reviewers who worked from 5pm
Wednesday til l 7pmThursday with litt le sleep. I think they deserved
their beach party.

On Friday the formal proceedings and official vote on shipping
CD2 were enlivened by Andy Koenig showing his mastery of Post‑
script by producing a copy of the whole working paper ona single
side of a sheet of quarto paper. So, next time someone says the C++
specification is too large, we can reply ‘Rubbish. It fits on a single
sheet of paper.’

A book for 1997
Just aswithmost technology, the standard template library is taking
time to filter down from the theoreticians to the ordinary user. The
world’s C++ experts immediately recognised it asa significant contri‑
bution to programmingbaseduponthe manyyears ofexperience from
its designers at HewlettPackard.The true impact of STL, however, is
on lessexperiencedprogrammers: it is notexpert C programmerswho
rely upon third-party or library functions, but the novices setting out
to write their first program.Unfortunately,most developers will have
trouble convincing management to give them any time away from
immediate product deadlines to master the STL. They simply don’t
have the time for suchexpert-level treatises asSTL Tutorial andRef:
erence Guide (Musser and Saini, ISBN0-201-63398-1).

In this context I was delightedwith LeenAmmeraal’s latest book,
STLforC++Programmers ( ISBN0-471-97181-2). It probablywill not
bethe last book that you readonSTLbut for many it will be an excel‑
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lent introduction. By the time you have finished reading it you will, I
hope, appreciate what it was that enthused somany experts when
they were first introduced to STL.

l a mbiased, because I did the final technical review before publi‑
cation (and Ammeraal had the good sense to take almost all my
advice). In case you are any doubt, technical reviewersdonot get any
of the profits: just a share of the blame for anything that is wrong.

Last month’s problem
Last month I asked: when are i n t and s i g n e d i n t different.

The answer is when you are declaringa bit-field. If you got that
right, congratulations.

This month’s problem
C++ remains full of surprises, and I came across a couple more over
countless drinks and discussions in Hawaii with Martin O’Riordan,
ex-Microsoft C++ implementor, humorist andone of Ireland’s leading
C++ experts.

Underwhat circumstances does the following do something in C?

i; 7* i is a vaviable™/

When you have decided I wi l l be able to explain that, as from
Hawaii, it does rather less in C++. It was a rude shock to discover that
it could actually doanything.

The other item is to consider the following two functions and
decide whether either or both are defective.

void fal ()£
for (int 1=0; i<10; i ++ )£
forint i=i; i<40; i + )£cour TK
a <<end|;

5
woid fn2()E

for (int 1=0; 1<10; 144)£
(int 1(7); 1<10; i+4)L
cout <i K

3
cout< end|;

ACCU conference 1997
Have you registered your interest with our organisers? They are:
Parkway Research, Westwood House, Elmhurst Road, Goring-on‑
Thames, Berkshire, RG8 9BN, Tel: 01491 875386, email:
parkway@rmple.co.uk.

ACCU members already know that it is going to cost them just
£49.99 a day (including lunch and VAT ) . The price to the public is
£69.99 a day.Thosewhohave registeredwith Parkwaywill beable to
book a couple of weeks before everyone else.

a

ACCU information:Subscriptions: individual£15, student £7.50,
corporate £80, Overload& C++ SIG£30 (includingACCUmember‑
ship). Forfurther informationandapplication forms write to Fran ‑

cis Glassborow, 64SouthfieldRoad, Oxford, OX4 1PA, r ing01865
246490 or emailfrancis@robinton.demon.co.uk
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Symantec is lining up as
the latest to leap into the
Java pit with Visual Café.

Will Watts has been
poking the beta witha stick.
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R E V I E W S

Atomic Café?
First establish
p r o v e n a n c e :
Symantec is the
inheritor of the
Zortech C++

compiler and the Macintosh Think range of
compilers. When Java madness first started
to strike, the company was very quickoff the
mark, first adapting its C++ IDE so that it
could beused asa shell for the Sun compiler,
and then introducing Café, aWin32/Mac‑
hosted Java IDE with compiler, debugger
and rather primitive form painter.

Visual Café, which should just bethrough
the door by the time you read this, is an all‑
over souped up version ‐ a ‘visual RAD tool’
is how Symantec puts it ‐ of the original
product, from which it will be a chargeable
upgrade. This review is based on the Win32
Preview Release2.0.

EXE: The Software Developers’ Magazine

The ‘Visual’ bit
Aglance at Figure 1shows that Visual Café’s
environment conforms to the familiar multi‑
ple floating window pattern established by
Visual Basic. Amain menu bar runs along
the topof the screen ( a n d irritatingly insists
onfilling the full wid th) . It holds anumber of
dockable toolbars for file saving and loading,
debugging run/stop commands, a tabbed
component set, a component alignment
palette, a palette which controls which float‑
ingwindows are ondisplay, andadrop-down
combo box which selects the current ‘work‑
space’ ( t h i s being Symantec’s te rm for one‑
layout IDE windows). By default you get an
Edit workspace, which contains the form
designer, the property editor andsoon, and a
Debug workspace, which brings up watch
windows and thread views and the like. You
can make customised workspaces too, if you
enjoy that sort o fth ing .

Most of the windows ‐ properties editor,
form editor, code editor ( w i t h colour high‑
l ighting, natch, and Basic-based macro
scripting that is too fancy to beany u s e ) ‐ are
self explanatory, but the project manager
window ( w i t h the tree view on the left) , is
worth a few extra words. The Explorer-style
hierarchy of icons it displays does not relate
to inheritance but containership: a button is
shown asa ‘child’ of apanel,which is a ‘child’
of a frame. And, somewhat startlingly, the
hierarchy is editable: pick up a button from a
panel and drop it into the main frame, and
the form editor and the properties editor and
the source code editor ( fo r Java does not sup‑
port resource fi les ) al l change in sync to
reflect the update.

This is the feature that Symantec calls
‘two way tools’, but I think they are under‑
stat ing their case: it ’s actually more like
‘three way tools’, or even ‘four way tools’.

Another example ma y give you a
flavour of just how impressive it is. When
you drop a button onto a form, Visual Café
genera tes a suitable declaration in the
applet’s class:

/ / { {DECLARE_CONTROLS
j a v a . a w t . B u t t o n b u t t o n 1 ;
/ / } }
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AppAccelerator (BorlandC++)
Netscape3.01
SunJDK 1.02
Sun JDK 1.1Beta
VisualCafé
VisualJ++
Delphi 2.01
VisualBasic4.032-bit
VisualC++4.2

and some initialisation code in the applet’s
i n i t method:

/ / { { I N I T _ C O N T R O L S
/ / ( s t u f f o m i t t e d . . . )

b u t t o n 1 = n e w j a v a . a w t . B u t t o n
( " B u t t o n " ) ;

b u t t o n 1 . r e s h a p e ( 1 0 5 , 4 5 , 8 9 , 2 6 ) ;
a d d ( b u t t o n 1 )  ;

/ 1 ¥ }

where " B u t t o n " i s the button’s caption.
Now if you go into the code editor and
change the constructor call to, say,

b u t t o n l = new
java.awt . B u t t o n ( " H e l l o " ) ;

anddo a Ctrl-S to force a reparse ‐ blow me!
‐ the form andpropertieseditor areupdated

with the new caption. Plus,parsinga source
file takes no time at all.

The IDE’sclass hierarchyeditor displays
the inheritance relationships of all the
classes in your project, with drag‑
and-drop editing. It is
smartly implemented
and undeniably
impressive, but
not especially
useful for edit‑
ing, as far as I
could see.

By con‑
trast, the class
browser, shown
in Figure 2,  is
dead handy. Right‑
clicking in the top
r ight pane brings up a

Figure 1 ‐ The Visual Café development environment.
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All timings are in seconds.
: Visualbenchmark performedusing 17discs, non‑

visual benchmark using 23.
3. Ail tests performed on a Pentium 90 with 32 MB

RAM, and a Diamond Stealth 64 VRAM video
card.

| AppAccelerator test: file compiled a n d viewed
u s i n g Borland C++ 5.01 with AppAccelerator for
Java enabled.
Netscape 3.01 test used .class file produced by
VisualCafé
VisualCafé test compiledusing Visual Café prere‑
l e a s e , run u s i n g Café 1.51 env i ronment with
Symantec's JIT compiler 2.0 installed.
VisualJ++ test run with intemet Explorer 3.01.

Table 1 ‐ Towers of Hanoi benchmarks.

context menuwhich allows you to addmeth‑
ods and data members to the current class.
The bottom pane then shows the Java code
for the methodor member,and allows you to

edit i t . You can navigate around
the class by clicking nodes

in the member window,
or move to other

classes with the
top left pane.
You have com‑
plete freedom
from the phys‑
ical text file
that contains

your code. This
is a brilliant tool,

especially for doing
the first hack at a

class design. Other ven‑
dors please copy.

Event handling
Akey feature ofVisual BasicandDelphi,the
feature that has allowed the masses to par‑
ticipate in the great GUI programming rev‑
olution, is the way they do event handling.
Sohow does Visual Café cope?

The process is guided by the Interaction
Wizard. First you drawa line between two
components on your form to join them in a
state of holy interaction, as in Figure 3.
When the second component has been
selected, the wizard appears (shown in Fig‑
ure 4) . With a couple of canny choices anda
few swift clicks of the mouse, you can
accomplish such feats as copying the con‑
tentsofan edit field to a listbox, and every‑
thing is just peachy.

Except it isn’t, quite. Figure 5 shows the
code that the wizard generates for our click‑
button-to-fill-list-box task. It is clear that as
more actions are added hand leEvent will
quickly turn into a dog’s breakfast of ‘ i f it is
this control and that event then call this
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which helps you build applications with all leading pei EE E E Og a n
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We know that InfoModeler will impress you, so we
are offering you a FREE 30 day evaluation- all you
have to do is post or fax this coupon to ICS, ===>
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Get IT Right First Time
The lion’s share of the maintenance costs of most IT systems are the result of
correcting mistakes made at the design stage. With InfoModeler you can
create ER diagrams easily and automatically convert them to plain English,
which means business experts can help validate database design. Getting
database design right first time means you reduce your support costs.

Rapid Development, L owCost
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automatically. You save time and money by automatically creating fully
normalised database tables from business facts and by automatically generating
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Automatic Reverse Engineering
Whether you are maintaining, upsizing, migrating or documenting exisiting
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model you can re-engineer and document your applications with confidence,
making your maintenance more effective and less costly.

UK distributor: === ==
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java.applet Applet
java.applet AppletContext
java.appletAppletStub

© moveStack
“© showDise

LEFT_PEG
MIDDLE PEG o s s accassien

p r o t e c t e d v o i d in i tGame( )

noOfDises = I n t e g e r
f o r ( i n t i © LEFT] a <e
p e g s [ i ] = new S t a c k ( ) :

Figure2 - The class browser.

method’statements.Goodenough for C users
who are programming in the Petzold style,
but a rude shock to effete Delphi types like
me. This is not really Symantec’s fault: the
event model of the JDK AWT is a given,
andat any rate is rumouredtohavebeen
cleaned up in the (just released at the
timeof writing)JDK version 1.1[ i t has,
andhandleEvent has in fact becomea
deprecated feature ‐ Ed).

Amore puzzling irritation is Syman‑
tec’s pretence that event handling is
about the interactionof two components. It
is no such thing. Event handling is about
doing whatever you need to do when some‑
thing generic happens, whether or not it
involves components, instance data, other
methods or old Uncle Tom Cobbley. If you
want to just increment a counter at every
button click then that’s you r right, but
Visual Caféwill makeyouconnect your but‑
ton to a form ( o r something), invent some
sort of interaction to keep the wizard happy
(like ‘on button click disable the applet’), go
edit the code in the source editor, delete the
applet-disabling line and finally insert your
counter-incrementing code by hand. This is
much quicker in doing than describing, but
still: why not include a simpler wizard for
ordinary event handling?

A briefword about the debugger, which
seems to be the same as before. Visual Café
includes a competent set of debugging tools
for bothapplications and applets,with facil‑
ities for tracing through the source andwin‑
dows for data, threads, stack and watch
variables. Bonus points to Symantec for
stealing that splendid Visual C++ feature
where if you let the mouse cursor rest over a
variable in your code, after a second its con‑
tents springup in a ToolTip window.
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Tower testing
Symantec supplied a table of benchmarks
with o u r pressreview ki t . As is usual with
benchmarks supplied by anybody under
these circumstances, the results indicated
that the review product was consistently
faster than al l it rivals. However, one
thing caught my eye: the choice of algo‑
rithm. Insteadof the usual Sieve or Whet‑
stone or whatever, Symantec used the
Towers of Hanoi ‐ one of the classic prob‑
lems and hallowed favourite of college lec‑
turers who want to make recursion seem
difficult andmysterious.

I accepted Symantec’s chosen battle‑
ground, and resolved to implement my own
Towers of Hanoi. In fact I wrote two ver‑
sions. One displays the discs in the Towers
as the game progresses and is thus, in the
jargon, ‘I/O bound’. The other, a hacked
down version of the first, works through the
moves without displaying anything at all
and stays ‘CPU bound’. I implemented the
programs as applets insteadof applications,
because the only Java programs I encounter

in real life are applets. Symantec pointed
out that this is not a fair test of the
pure JVM; probably true but tough
luck. By the way, you will find the
applets on theEXEWeb site, where
you can r u n them for yourself, and
criticise my coding.
So far, so good. I then spent the

evening in the pub with two program‑
me r pals from the Javo-sceptic wing of

the party, and over the second ( o r maybe
the th i rd ) pint got intoa bigargument about
which was the slowest: Java, Visual Basic,
VisualC++or Delphi.To cut a longhangover
short, I ended up reimplementing my pro‑
gram in Delphi2.0 andVisualBasic 4.0,and

EXE: The Software Developers’ Magazine

Figure3 - Starting the interaction wizard.
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‘Keon Roe HIDEO TRAINING FOR C & C++
F u n c t i o n Po in te rs

Add({int F i rs t , Secong
{

F i rs t ,
S e c o n d )

Subtract(

F i rs t - S e c o n d ;

T h e C V i d e o C o u r s e
This comprehensive training course ,
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 not know
anything about C when you start the
course , you should bea 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 Tr a i n i n g
Benefits
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 oe
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 deo , the cou rse uses advanced
display techniques and powerful
illustrations drawn from familiar
everyday situations. This approach
impresses meaningful pictures on your
mind, and stimulates your thinking
process, making it easier to grasp C++
concepts first t ime, 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

o| result = f

false p r o m o t e d t o O
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 ou 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 Tr a i n i n g
“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.

:- B
C V i d e o C o u r s e
Personal Edition
6 video's with over 13hours of
training, plus approx..50 hours of
practical exercises. 365 page
workbook and sourcedisc.
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 12 hours 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
A d v a n c e d C++ Video Modules
Personal Edition-Currently Available
Exception Handling £49.95
Standard Template Library £49.95

Available Summer 96.
Templates (Personal Edition) £49.95
lostreams (Personal Edition) £49.95
Combination Set (a l l 4 modules) £149.95
Company Packs £ T.B.A.

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

H o w To Order
CALL 0181 317-7777 &
FAX 0181 316-7778
email sales @siliconriver.co.uk
MAIL
SILICON RIVER Ltd.
106-108 POWIS STREET
LONDON
SE18 6LU =

Please add £10 delivery and VAT to all orders
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Figure 4 ‐ Interaction wizard’s dialog.

my friend Brian put
together a Visual C++
4.2 version. We
adopted the general
rule that when porting
to another language we

would implement every‑
thing the ‘natural’ way ‐ ie no bypassing
native libraries and calling APIs directly to
save a few cycles in the tight loops. Brian
suppressed his natural instincts and
accepted my frightful code asthe standard ‑
soif you look at the source of the C++ version
(also on theWeb), this is why there is one line
(which would do the work of the next five)
commented out.

Table 1 shows the results and, though I
say somyself, damned interesting they are
too. Visual Café is consistently and clearly
the fastest Java product, just as Symantec
said. Apologies for doubting. Visual J++ is
consistently second best, and mostly faster
thanVisual Basic.The JDK’s performance is
distinctly unremarkable ‐ even in the brand
new 1.1 incarnation. Visual C++ fails to
emerge as outright speed king because of a

yj

freakishly slow performance with the visual
test underNT4 (repeated five times with the
same result, by the way; God knows what
was going o n ) .

But with apologies to the subject of this
article, the most striking result is Netscape
3.01, whose Java performance is wretched,
especially for a company whose entire liveli‑
hood is sotied to the Net.Netscapecurrently
uses Borland’s HTL (Hopelessly Too Late,
geddit?) compiler technology and is about to
switch to Symantec's. One can sympathise
with the decision.

One final thought. Why do compiler
companies go to all the trouble to build
rival JIT systems? After all, the user of a
Java application will use whatever imple‑
mentation of the JVM is installed on their
machine, and in the short to medium term
this will be part of the operating system.
This is already the case with the new OS/2,
it will soon be true of Windows and it will
obviously apply to the n e w Java-based
hardware being created by Sun and i t s
allies. There is only one Netscape contract
to bewon, sowhat is the point?

public booleanhandleEvent (Event e v e n t ) {
if (event.t a r g e t == b u t t o n l && even t . i d == Event.ACTION.|_EVENT)
button1_Clicked(event) ;

}

v o i d button1_Clicked(Event
// to do : p l a c e event handler code h e r e .
l i s t 1 . a d d I t em ( t e x t F i e l d 1 . g e t Te x t ( ) ) ;

Figure 5 - Event handling codegenerated by the Interaction Wizard.
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The Aladdin Smartcard Environment.
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But it’s not fini
Of all the pre-release products I have ever
reviewed for EXE, this one was the furthest
from completion. ‘Beta’ is an outrageous
exaggeration of i ts state of readiness; for
that matter, ‘late Alpha’ would becoming on
a bi t strong. Huge, important chunks of
Visual Café were missing, and parts of the
system were less stable than a 2CV o n a
tight curve in a strongish wind. But Syman‑
tec swore it would have the product out the
door by the beginning of 1997, and the Edi‑
tor understandably wanted something to
put in his Java issue, sohere we are.

A list of some of the things that were
missing, and which therefore cannot becom‑
mented on in this review:

@ Live Editing: the Form Editor should r u n
in a Java Virtual Machine. Controls
dropped on the form should be real exe‑
cutable byte-code; in the version I had
they were simulations. This meant, for
example, that colour properties were
ignoredat design time. There was anearly
test version of live editing included; this
was too unstable to permit any comment.

@ Ahelp system for the IDE. Of course, the
absence of this may mean I have missed
other important bits too.

@ The API for adding components to the
IDE’s palette.

@ Support for lots of other control stan‑
dards: the Java beans standard to be
included in the first release,withActiveX
and Netscape IFC to follow.

@A Pro version of Visual Café will include
Symantec’s dbAnywhere database mid‑
dleware anda set of data-aware controls
for building instant forms. One wil l be
able to create fully fledgedJava database
applications that r u n across the Internet.
None of the database stuff was present.

In short, the boys at Symantec have their
work cut out.

Comic timing
When applied to Visual Café, Watts’ Mean
Law of Software Lateness predicts that the
first really stable version of this product will
appear July ’97 ‐ and that this will be the
third official release. If you are planning to
produce a serious Java application ‐ and a
recent Sun-sponsored Sunday Times supple‑
ment contrived to give the impressionthat no
working programmer is thinking of doing
anything else in the next 12 months ‐ then
you should not plan on picking up a copy of
Visual Café tomorrow and finding matters
shipshape and VisBas easy. This is an imma‑

ture product built on
some immature tech- j \
nology, and for the
time being is fit only
for pioneers.

That having been
said, even in its incomplete
stateVisual Café is streaks aheadof the com‑
petition from Borland (mostly promises),
Microsoft ( te l l mewhat the ‘Visual’ in ‘Visual
J++’ stands for and I may buy you an ice
cream; surely this can’t bea reference to the
hopelessly weedy ResourceWizard?), Sun
( t h a t Sun’sJava Workshop is itselfwritten in
Java, and that this tends to beregarded asa
disadvantage, should tell us something) and
all other contenders that I have heardof.

Visual Café is an undeniably innovative
product, with m a n y nice touches and clever
twists, for which Symantec is to be congrat‑
ulated. If it ever manages to finish i t , I rec‑
ommend you takea look. a

Symantec says that Visual Café for Win‑
dows 95/NT will have an estimated street
price of £169, as will the Macintosh version.
Upgrades from Café wil l cost £49. When it
is released, Visual Café Pro is expected to
cost around £479.
Thanks to Brianof AIS for his Visual C++
implementation of the benchmark.

Development and Customization to
i n t rane ts and the In te rne t

Bringing Application

Programming
PeterWayner
Covers both topics in one
book, focusing on real-world
applet creation.
Paperback,c. 350 pp. 1996,
ISBN: 0-12-738769-2, £24.95

LiveJava
Database to Cyberspace
David Levine

MasterJava with
AP Professional
Java and JavaScript JavaScript

BringingApplication Development &
Customization to Intranets & the Internet
John R.Vacca
Readers will be guided through
the technology behind this
powerful language and will
learn how to maximise its
potential in no time.
Paperback, c. 600 pp. November 1996,
ISBN:0-12-710005-9,£29.95

Java with BorlandC++

AND/Ct+
o

This book walks you through the
entire development process of
establishing an on-line presence
using Java asthe primary tool.
Paperback,c. 350 pp. September 1996,
ISBN:0-12-445485-2,£19.95

(+"Ores30

Chris H.Pappas& William H.Murray
This book will have you moving
from simple Java applet creation
to full featured Java applications
in notime at all.
Paperback, c. 450 pp. August 1996,
ISBN:0-12-511960-7, £24.95

Formore information and a catalogue, contact:
AP PROFESSIONAL,24-28 Oval Road, London NW17DX,

tel: 0171 482 2893, fax: 0171267 0362, e-mail: app@apuk.co.uk
These titles are available from:

The Modern Book Company, 19-21PraedStreet, LondonW2 1NP
Blackwell's, 100 Charing Cross Road, LondonWC2H OJG

W &G Foyle Ltd, 113-119Charing Cross Road LondonWC2H OEB
andfrom other fine bookstores around the country...
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Why not take a second to0 to the net and fi re up our Jamba’ trial? Itnl
v ae SS - Java™ applets easy.y. Andly creative

a i e most outrageously
makes designing eventheea y .

Sure, we could fi l l this entire magazine talking about Jamba’s interactivity and
a | ¥R WS VAR a oe: a

ilities. But we wonmultimedia capabilities me L i c a t a
What we wi l l say, however, is that what used to take you a ton of time can now be

it 's yours free fo r 30 days.

’ t . We want you to find out f o r yourself.

i ‘ve downloaded Jamba,done in minutes. A n d once youve
So kick the tyres. Go nuts. If you're l ike us, Jamba wi l l be one of the coolest things

you've ever seen. Of course, if you're not absolutely frothing at the mou t h to
b u yi

The 1way we see i t , getting Jamba is a decision

you ' l l make in a heartbeat. If you'd rather
talk to us first, call Aimtech at 0171.702.1575.

©Aimtech Corp.1996, All rights reserved. Jamba is a trademark of Aimtech Corporation. All other product names listedherein are the trademarks of their respective companies.
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The HTML Sourcebook reviewed by John Cant
</CONCISION> Al l
concision stops here:
we are entering the
realm of the com‑
puter tex t . Massed
ranks of beached
whales gasping for
space on groaning
bookstore shelves.
The paperless

office’s revenge. Kernighan, where are your
riches now?

A currently dominant variety of stranded
mammalis the ubiquitousInternetTome. How
to find one less vapid than most? The HTML
Sourcebook, a Second Edition no less, adver‑
tises itself as the ‘Complete Guide to HTML
3.0’. Could this bethebook forme?

Thebookcovers at least three bases at once:
it’s both an introductory guide to creatingweb
sites and understandingclient-server commu‑
nications, and a referencemanual of resource
informationandusefulURLs.

The first base is covered exhaustively and
exhaustingly in page after page of repetition
and homily. I quickly resortedto readingonly

the ‘Lessons from Example X’ sections which
provide an intelligible condensate of the acres
of preceding verbiage. Unfortunately these
‘Lessons’ come to an end in the secondchapter.

Muchheavyweather is madeof the needto
support all sorts of Browsers on all possible
platforms. OK, maybe some people out there
care aboutneanderthals scraping over the Net
ona teletype; personally I feel they should be
left to die in peace.

TheexistingHTML2.0 standard is covered
in detail, and there is an extensive discussion
of the next generation of HTML extensions
present in version 3.0. Topics covered include
style sheets (support documents which enable
authors to separate presentation information
from content), mathematical elements and
embedded applets.

The second base gives a good introduction
to the issues of communication between
browsers and servers. The HTTP protocol is
examined, asare the CommonGateway Inter‑
face (CGI), security issues (including use r
authentication and encryption), image anima‑
tionanddatabaseaccess. Anumberofexample
server-side programs are discussed, ranging

Core Java reviewed byChris Cant
It may have been a
prematurejudgement,
but I warmed to this
book straight away
when I saw_ the
authors roughly fol‑
lowing my preferred
indentationstyle. This
was even enough to

overridemydislikeoflistingmembervariables
at the endofaclass definition. In addition, the
authorswell knowthat realprogrammers type
muchfaster than theymouse,althoughthey do
tend to verb nouns like the best of USAns.

Foibles aside, the book is a good guide to
the Java language and API for experienced
programmers, startingwith stand-alone con‑
sole applications and moving on to the AWT
library, applets and finally multi-threading
and networking.

I tsexamples runin Windows 95, and it has
copious notes for C++ and VB programmers
highlightedby icons in themargin.

AssomeonewhoknewJava already,I think
it gets the language sections right ‐ I actually
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pickedup a couple of language tips. For exam‑
ple, the section on I/O shows one way to over‑
come the problems of object persistence.
However,at leastoneminor feature of the lan‑
guage is ignored: synchronisedblocks. In addi‑
tion, it lacks a concise summarisation of the
language,which I found to be a useful feature
of another book,InstantJava.

I mostappreciatedthe book’s comparatively
full coverage of theJDK’s APIpackages,which
taught mea lot. I amgoing to revisemy usage
o f theGr i dBagLayou t class now I understand
what on earth all its constraint parameters
mean. I also discovered the usage of Unicode
Text Format for writingUnicodecharacters as
1,2 or 3 bytes to save storage space.

Despitebeingpublishedin 1996,thebookis
already slightly dated, in that it only covers
version 1.0 of the JDK and refers to Netscape
2.0.The accompanyingCD-ROMcontains JDK
1.0(includingMac andSolarisversions), along
with Symantec Café Lite. I have been using
this for some time, and have found it to bean
effective, if basic, environment. The authors
preferWinEdit, andaspecially configuredver‑
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from a simple ‘hit counter’ to aWeb-based
noticeboardsystem.

The remainder of the book covers the third
base, consisting of skimmable references on
URLs, HTML andWeb editors, utilities and
tools, Archie, and MIME. Myriad examples
and URLs of relevant additional material are
scattered liberally throughout the text.

Thebookmissesdiscussinghowbest to reg‑
ister sites with the search engines, but is oth‑
erwise comprehensive. Had an element of
concision (and indeedthe author's own criteria
for the design of mu l t imed ia ) been applied to
theopeningchapters of this book,itsenormous
size would seem much less daunting and its
readingconsiderably more enjoyable.
<CONCISION>

U Verdict: Comprehensive, if verbose

Title: HTMLSourcebook,2ndedition
Author: I anS.Graham
Publisher: JohnWiley & Sons
ISBN: 0-471-14242-5
Price: £22.50
Pages: 688

sion is bundledonthe CD.Thebookalso comes
with its own c o r e j a v a packageo futility func‑
tions that may come in handy. The JDK’s
j a v a d o c program,usedto produceclass docu‑
mentationdirectly fromJava source, is covered
in an appendix to the book.

An errata and additional information not
included in the printed version are available
at http:/ /www.mathcs.sjsu.edu/ f a c u l t y/
horstman/corejava.html. You should check
out the page for changes to Java: from the
information there, it looks like the p r i v a t e
p r o t e c t e d modifier i s going t o b e removed
from the language.

This book covers most things any budding
Java programmer will need to know.
Y Verdict: Highly recommended

Title: CoreJava
Authors: ‐ GaryCornell & Cay SHorstmann
Publisher: SunSoftPress,PrenticeHall
ISBN: 0-135-65755-5
Price: £32.95
Pages: 622pagesplus CD-ROM
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Accusoft ImageGear - TheN*
The New Accusof t ImageGear offers support for 36 different Raster Formats
as well as a vast range of features including panning, scrolling, zooming, multi‑
ple palette image display, colour reduction, brightness, contrast, sharpness,
cropping, clipboard support, 10 display effects: flip, invert, rotate, complete scan‑
ning control, resize with interpolation, printing, fast image display, area selection,
image compression support and much more. There are a wide range of versions
available including VBX & OCX and with over 400 functions and incredible per‑
formance Accusoft ImageGear is a must for professional developers.

Call now on 0181 316 5001 for your free information pack ! heel

Track Record pulls your projects together allowing you to: Access information about all
stages of development in seconds - Enter and track bug reports and planned features
- Keepa history of high level changes to your projects - Check projects status at any
time and see up-to-the-minute reports - Create your own custom “views” that instantly
display information from Track Records database, based on any criteria you choose ‑
Customise Track Records database to fit your needs - Create fully configurable graphs
and charts showing current project information - Flexible access controls let you set
group permissions; help prevent mistakes. Track Recordworks great for workgroups, all
you need are multiple copies to take advantage of Track Recordsworkgroup capabilities.

Call 0181 316 5001 for full details or to order with next day delivery.

CodeBase 6.0 offers the ultimate xBase compatible DBMS solution. With support for
C, C++, VB and Delphi all in one package, not to mention a wide range of platforms, it’s
easy to see why CodeBase is the professional developers choice, and the winner of
awards such as the Data Based Advisor Readers Choice Award for the last five
years ( 1990-95 ). With CodeBase you get single / multi-user and client/server support
all in one package together with full source code. You can even query a million records
in under a second or add over 5,000 records per second to a data file !By ordering now
you get a Runtime/Royalty free licence and in addition will receive CodeReporter
( xBase report writer )and CodeControls ( data aware .VBX controls) for FREE !

Call 0181 316 5001 for more details and to order with next day delivery.

DemoSHIELD- Where seeing isbelieving !
DemoSHIELD is the perfect way to increase your sales with the minimum of effort and

nm | | investment. You can create presales presentations, enabling you to demonstrate your
software to potential customers without handing out the actual software itself.
Incorporate screen captures, AVIs, sound, text, graphics, buttons, boxes, hotspots, fad‑
ing and much, much, more with DemoSHIELD.
DemoSHIELD now includes a built in setup wizard based on InstalISHIELD which
assists you in seven easy steps to create your installation. With both 16 and 32 bit ver‑
sions available DemoSHIELD offers a complete solution.

For more details on DemoSHIELD call 0181 316 5001 now.

Highlander Software - Development Solutions
Borland C++ 5.0 Borland Delphi Borland Delphi Client/Server _ Distinct TCP/IP OCX32

Fax: http://www.highlander.co.uk
CIS: 100735,3311 S oftware Ltd "a
All Copyrights and Trademarks are the property of their respective owners. Prices are exclusive of VAT and remain subject to change without prior notice.

®& CIRCLE NO. 042



Subscribers Club =)
Discountedbooks - exclusivelyto you

Awy ADDISON-WESLEY

The Java LanguageSpecification
byJames Gosling, BillJoy andGuySteel
Price: £30.95
Price to you: £24.75w i eby the inventors owe

of the technology, this aye
book is the definitive
technical specification for the
Java programming language and base system.
Programmers developing applications and
Internet-ready applets will t u rn to this book as
the authoritative source of Java details.

The Java Tutorial
by MaryCampione andKathyWalrath
Price: £26.60
Price to you: £21.25

practical step-by-step
f A ideto writing programs
with Java, beginningwith the
basics of the language and
proceeding through more advanced topics such

preon,

Selection RRP YourPrice
The Java LanguageSpecification £30.95 £24.75
The Java Tutorial £26.60 £21.25
The Java Class Libraries £36.95 £29.55

Detailsof all books belowcanbefound in EXEMagazine,June - December96
Selection RRP YourPrice Month
Client/Server Unleashed £41.50 £33.20 Dec96
JavaScript Essentials £26.95 £21.55 Dec96
The Java Virtual MachineSpecification £30.95 £24.75 Dec96
The EssentialClient/Server SurvivalGuide £24.95 £19.95 Dec96
Teach Yourself Java in Cafe in21days £36.50 £29.20 Nov96
Graphic Java -Mastering the AWT £25.50 £20.40 Nov96
Java Developer'sGuide £46.95 £37.55 Nov96
PresentingActiveX £27.95 £22.35 Nov96
The Java Handbook £20.95 £16.75 Oct 96

as thread programming, applet programmingand designingand
implementinggraphical user interfaces with AWT. The material is
presented asa self-guided tutorial and comes alive when you r u n the
examples from the book at the web site. Al l supplemental source code
and compiled versions of all examples are available on the Web.

The Java Class Libraries
by PatrickChanandRosanna Lee
Price: £36.95
Price to you: £29.55
™ example driven guide is the perfect

companion to the Java Application
Programming Interface volumes. Provides coverage of the Java API
including the core packages aswell as theWindow Toolkit and Applet
packages. The book is organised in a template-like manner with all

classes, methods and interfaces described in a
comprehensive and detailed manner.
Organised to facilitate easy access and
reference, the Java libraries are broken down
into classes with each part’s functionality
thoroughly explained and supported with well
annotated examples.

preoh

The Java
l a s s Libraries

An Annotated Reference

aes |

Informationsupplied bythepublishers

Selection RRP YourPrice Month
Delphi in Depth £32.95 £26.40 Oct 96
Expert C++ £26.95 £21.55 Oct 96
Pattern-OrientedSoftware Architecture £24.95 £19.95 Oct 96
The LateNightGuide to C++ £24.95 £19.95 Oct 96
Writing Compilers and Interpreters 2e £40.00 £32.00 Oct 96
The Java ProgrammingLanguage £28.95 £23.16 Sep96
The Java Application Programming InterfaceVol 1 £36.95 £29.56 Sep96
The Java Application Programming InterfaceVol2 £36.95 £29.56 Sep96
Java Essentials for CandC++ Programmers £24.95 £19.95 Aug96
CivilisingCyberspace £22.95 £18.35 Aug96
Software Requirements and Specifications £19.95 £15.95 Aug96
Java Unleashed £46.95 £37.57 July96
Visual Basic4Unleashed £41.50 £33.20 July 96
DatabaseDeveloper'sGuidewith Delphi2 £49.95 £39.96 July96
TeachYourself Java in 21Days £37.94 £2999 June 96
Delphi2 Unleashed £54.95 £43.96 June 96

Cheques or purchaseorders only.
O21 t e n c l o s eacheque for

(payab leto EXEM a g a z i n eand drawn on
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(| enclose a company purchase order. P
invoice.
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SHOW
O LY M P I A
Tuesday 25th to Friday 28th February 1997

Windows 97
All the major software companies, over 150 FREE
Seminars, more than 300 exhibitors, Europe's
largest IT Conference and Enterprise Internet ’97.

Register
NOW !

FOR YOUR FREE VISITOR PACK INCLUDING
@your VIP admission badge for FastTrack entry
@ full information on all the features
@ comprehensive show preview
@ priority conference details
e and save the £15 entrance fee

http://www.itevents.co.uk
Register on the Internet by Tues 18th February

EVENTS 0660 600677:
Registration hotline closes on by Mon 17th February

Windows» is a mark of Microsofts Corporation:



Computer Training &
Education
34-36 RoseStreet
North Lane
Edinburgh EH22PL
Tel.01345 697611
Informix Software
Informix House
Littleton Road
Ashford
Middlesex TW15 1TZ
Tel.0181 818 1010
Learning Tree
International L td
Mole BusinessPark
Leatherhead
Surrey KT227AD
Contact Jan Mott
Tel.01372 364600
Fax 01372 364611
uksales@learningtree.com
WWW learningtree.com
Merlin Training and

Ltd
The Derwent Business Centre
Clarke Street
Derby DE1 2BU
Tel.01332 201911
Fax.01332201912
‘Specialist tailor madecourses for
groups of people on yourpremises,
orpubliccourses in Derby.
Network Consultants
7West Bar
Banbury Oxon OX16 9SD
Tel.01295 253689
Fax.01295271218
Object Designers Ltd
Western House
Cambridge Road
Stansted
Essex CM24 8BZ
Tel.01279 816846
Fax.01279 816856
Steve Wright

site or call for fulldetails.
QA Training Ltd
Cecily Hill
Cirencester
Gloucestershire GL7 2EF
Contact Amanda Whitehead
Tel. 01285 655888
Fax.01285 644828
www.qatraining.com
Leaders in IT technical trainingand
consultancy.
Rhino Trait
POBoxaed
Bristol BS12 2XY
Contact Cristine Shakespeare

Please arrange.

Contact Tel:.....

Q) YES| want a one year entry at £240 (+ VAT)

Tel. 01454 417057
Fax 01454 417067
100525.2054 @compuserve.com
WWW .thino-software.co.uk
Providersof training in; VisualBasic,
VisualC++, Windows NT, SQL
Server, Delphi, Java,
Intemev/intranet
Richfords Computer
Services
‘South Bank Technopark
90 London Road
London SE1 6LN
Tel. 0171 922 8819
Fax.0171 922 8839
Skilladvance Training
707 High Road
Finchley
London N12 OBT
Contact Bill Cosgrave
Tel.0181446 6481
Fax.0181446 9143
t r a i n i n g@skilladvance.co.uk
WWW-.skilladvance.com
High quality Training in Unix,
Informix, Oracle, Windows NT,
Access, VisualBasic, Internet and
Networks.

Aladdin Knowledge
Systems UK Ltd
Tel. 01753 622266
Fax. 01753 622262
sales @aldn.co.uk
http://www.aks.com
Aladdin Knowledge Systems is a
leadingsupplier of advanced
development andsecurity tools for
software developers.
BL Computer Security Ltd
101Hendon Lane iad
Finchley
London N33SH
Tel. 0181 343 0734
Fax.0181 346 2672
bl@bies.co.uk
www.blcs.co.uk
Wespecialise in design and
manufacture of computer security
products. Anchol, LureBooster,
Deadlock(Dongles)andC.L.A.M.P
Alarms
Data EncryptionfotogLtd
Silver 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 a solution to
softwarepiracy andtheft

yr(s) entry into the EXE Directory for me/my company.

...Job Title:

...Fax N o :..

...Extra words:..
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SECURITY PRODUCTS

...Signature: ..

Q lenclose a cheque for€___‐_‐smade payable to Centaur Communications. (Please write ‘EXE’ on the back of all cheques)
Q Please invoice my company

Glyn Williams & Associates | London SE18 6LU Quite Sof tware
la House Tel.0181 316 5001 105Ridley Road
Ladywood Fax 0181 316 6001 Forestgate
Near Droitwich Spa Contact Justin Robinson London E7OLX
Worcestershire WR9 OAJ sales@highlander.co.uk Tel. 0181522 1726
Tel. 01905 757700 Suppliers of highquality Fax. 01812571044
Fax. 01905 757800 development tools for C, C++, Visual
gwa @gwassoc.demon.co.uk Basic, Delphiand Java. a eetStreet
Software/Hardware copyprotection IBM United Kingdom London SE18 6BG
systems - The professional choice | Freenoet ACG 5022 Tel. 0181 316 7777
for secunty andfeatures. Worldwide} Winter Fax. 0181316 4138
‘support Milton Keynes
Rainbow Technologies Ltd | Tel. 0800 969045 ahuenyecee
4The Forum Intasoft L t d White Lion Street
Hanworth Lane Tresco House London N19PN
Chertsey 153Sweetbrier Lane Tel.0171 833 1022
pe el Exeter EX1306 Fax.0171837 6411

‘ Tel.01392 217670
Fax.01932 570743 Fax 01392 437877 Zinc Software UK Ltd
sales@uk.bo.com sales@intasoft.co.uk 106-108 PowisStreet
Only Rainbow delivers leading edge sa London SE18 6LU
t e c h n o l o g yand ISO certified quality | MKS U KLtd Tel. 0181 855 9918
for software protection and license 239 Kilburn Park Road Fax.0181 316 7778
management London NW6 5LG

Tel. 01716240100
Fax.0171 624 9404

PROGRAMMINGTOOLS
DEVELOPMENT TOOLS Software &c o o no s|e e e

Portland StLtd Wyvios
TaRegentfl Leamington ébiedre
Brighton BN13ED Warwickshire CV32 SEZ pe
Tel. 01273 727119 Tel. 01926 450858 serchae
Fax.01272 727929 Fax.01926 422165 Tel.0990-561516
Borland International Ltd Powersoft Europe Ltd Fax 0990 143096
8 Pavilions Windsor Court
Ruscombe Business Park Kingsmead Business Park
Twyford HighWycombe
Berkshire RG10 9NN Bucks HP11 1JU
Tel.01734 320022 Tel. 01628 34500
” sre Fax. 01628 38660 APProfessiona
Coombe QBS Software Ltd London NW1 7DX
Tresen 11Barley Mow Passage Tel. 0171482 2893
Launceston Chiswick London W44PH Fax. 0171 267 0362
Cornwall PL158QF Tel.01819568000 Contact: Rachel Bridgman
Tel. 01566-86037 Fax 0181 956 8010 app@apuk.co.uk
Fax.01566-86147 orders @qbss.co.uk inneeurope.apnet.com/approfessional

www.qbss.com Bookpublisheroninternet
27-37 Vachel Road Hache!ofteas a development programming,PDAs,
Reading yydelivery; ys softwareagents andmore.Berks RG1 1NY support; account c u s t o m e r swelcome. | S p e c i a l i s t si nMacintosh books.
Tel.+44 (0)118 958 1111 Cus oe
Fax.+44 (0)118 958 9999 209 East Victoria Street 61/63 UxbridgeRoad
Request FREE CDor product sales Santa Barbara Ealing
101320.2624@-compuserve.com London W5SSA
www.componentsource.co.uk
TRY freely available demonstations
of hundredsof softwarecomponents
andBUYandunlock full versions
instantly, from a FREEregularCD.

Tel. 0181 579 2652

able you to reach over
t cost-effective manner

possible. It has been created to help your chances of getting business from the
b u y e r s of your products and services in an environment where you are not

shone by competitive advertising.

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
Tel. 01628 533143

if Powiscepa

Q) YES| want a two year entry at £400 (+ VAT) + an extra 5 words free*

*For extra words on a one year booking the cost is £10 per word
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REAL-TIME UNIX DEVELOPMENT / SUPPORT ‘C ’ / UNIX

C++/ REAL-TIME
Herts - To £30K

Our client is predominantly a deve l ope r of
software and a supp l ie r of computer sys
tems and associated support serv ices 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
env i ronmen t , preferably u s i n g the c l a s s
libraries. You must be ab le to work well
wi th in a team. Ref: CP/1

‘C’/ C++ REAL-TIME
Bucks - To £22K

Our client develops chips and software for
the v ideo conferencing industry. They are
searching for candidates with a m i n i m u m
of two years ‘C’ / C++ programming, wi th
e xpe r i e n ce o t 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 ot Software Engineers are
required with a m i n i m u m of one year ’s
embedded ‘C’ p r o g r amm i n g skills t o
develop software for a variety of projects.
Development will be unde r a motoro la
68000 operat ing sys tem 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

TEAM LEADER
N. HomeCounties - To £38K+bens
We are seeking a high calibre Team
Leader/Project Manager for a leading sup‑
p l i e r of open systems software.
Responsible for up to seven peo p l e , the
successful candidate will be involved in
influencing and driving the strategic direc.
t ion for technology. Candidates shou ld
h a v e at least five years computing e x p e r i ‑

ence including a year as a Team Leader.
two years 'C’ p r o g r amm i n g e x p e r i e n c e 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 ha ve at least four years
post-graduation e x p e r i e n c e where they
gained good ‘C’ / UNIX programming
skills. In-depth knowledge of X-Windows
and Motif essential Ret: DE/S

SOFTWARE TESTER
Herts - £25K - £32K

Our client, a leading supplier of open sys
tems software, is currently s e e k i n g an
additional Software Tester. For these chal
lenging roles, candidates must h a v e UNIX
expe r i ence along w i t h a grounding in shel l
programming and networking
Understanding of ‘C’ or C++, a knowledge
of commercially available tools a n d famil:
iarity with PC hardware is also required.

OOX-TRAIN TOJAVA
Herts - To £40K

This British company isdeveloping net.
working p roduc t s for the US ma r ke t and
requ i res additional software engineers.
Candidates should be educated to degree
evel and have at least four years software
development e x p e r i e n c e including ob jec t
oriented prog ramming . Our client will be
us i ng JAVA for all its deve l opmen t work.
SOtraining will be given to the successful
candidates. Ref:L\C/7

UNIX / SYBASE
C. London - £32K +BB

We requ i r e an Analyst Programmer for the
financial sector, based in Piccadilly.
Working as p a r t of asmall team on devel‑
opment and ma in tenance o f the in-house
trading system, using Sybase and idea l l y
Powerbuilder, under UNIX. You will assist
Fund Managers in identifying system
requirements and you will act as project
manager for m i n o r projects.

Ref: RC/8

SENIOR TECHNICAL SUPPORT
West London - £30K + car

Our cl ient , a software house developing
cross-platform client server software. They
are seeking a technical support specialist
to support developers of the latest genera‑
t ion of 4GL tools for UNIX, MS Windows
and OS/2. You will have at least some
e x p e r i e n c e o f support ing the above a s weil
as being a high achieving ambitious indi‑

“C’ / UNIX / Device Drivers
Berks - £20K - £35K

Experienced °C’ / UNIX Systems
Engineers r e q u i r e d for this te lecommuni ‑
ca t ions div is ion of a ma j o r software com‑
pany. Positions are available at all levels
for engineers with recent experience of
device driver development and/or network
management. Rewards include compe t i ‑
t ive salaries a n d interesting working env i ‑
ronment. Ret:JK/10

SYSTEMS ENGINEER
Herts - £25K - £35K

Systems Engineers are r e q u i r e d by this
US software p r o d u c t s supplier. Suitable
candidates shou ld h a v e at least two years
‘C’ and UNIX e x p e r i e n c e . Whilst not
essent ia l , dev ice dr iver writing and/or
operating systems internals expe r i ence
(preferably UN I X ) wi l l be highly desirable
These positions will a p p ea l to people who
en j o y working ina technology strong team
environment. Ref:LC/11

‘C’/ UNIX DEVELOPER
BERKS - To £30K

Our cl ient isa leading supplier of Systems
Management software and serv ices for
Open Systems. The emphasis is on pro‑
viding solut ions, not just products, wi th
serv ices being a big part of the company's
offering. They are looking to extend their
development with p e o p l e who have a
Practical knowledge of UNIX with design
and programming e x p e r i e n c e in ‘C’ and

Ret: LC/6 vidual.

Logistix
the European markets. Ref:DE/3 Ref:.JK/9 Shell Environments. Ret: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

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

number of companies.

Whether you’re looking to brush up on old skills, or branch out into new technologies, the EXEOnline
Software TrainingGuidecould be the answer for you.

Fordetails of how to submityour company’s entries into the Guide,please call
RobCullen on 01712875000. Emailrobc@exe.co.uk

http:/Awww.exe.co.uk



t h e s o f t c o r p o r a t i o n
Specialists in Software Development Staff Recruitment

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems in diverse application areas including: Multi-media, Virtual Reality, natural language,
DTP, Telephony, LANs, Electronic publishing, On-line information Feeds, Finance and
Banking inboth Windows and NTServer.
Positionavailable vary from traditional Programmer/Software Engineer and Analyst/Programmers
to Designer/Senior Software Engineers inthe overall strategic direction for end-user organisations.
£17-£35K + benefits REF: SC/O1/EXE

WINDOWS OR X-WINDOWS/BANKING ALL LEVELS
Three city clients require windows skills atany level. Other relevant skills are SQL server, Transact.
SQL, UNIX, VMS or PS-DOS, C, C++, Open Client (DBand Net library), MFC, Open interfaceand
APT. Exposure to analysis, developing user interfaces and rapid development techniques. Full
training in Middle Office/Productionand FrontOfficeSystems including: Financialand Management
Accounting, Treasury, Equity, Fixed Incomeand Derivatives.

C AND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellent opportunities exist for bright graduates with one year +experience. Personal background
requires a solid understandingof the project lifecycle and acommitment tohigh quality coding. You
will be trained in all aspects of Investment Banking, relational databases, 4GLs and Object
Orientated Design. A good opportunity for a second career move.
£17-£25K +Bankingbenefits

CAMBRIDGE - MANY, MANY EXCITING OPPORTUNITIES
A wide variety of specialist, leading edge IT companies in areas as diverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA, GIS, BUSINESS MODELLING,
FINANCIAL/TREASURY, EMBEDDED SYSTEMS AND SOFTWARE RESEARCH/
MANUFACTURING require high calibre software development staff at junior and senior levels.
Technical skills required include. C,C++, VISUAL C++, VISUAL BASIC, X-WINDOWS MOTIF,
GUI's, NT, TCP/IP/X25/X4000, PROGRESS, SAP, Relational Databases, INTERNET
CONNECTIONS and ATM (Communications not ATM machines). REF/O4V/EXE

INGRES/ORACLE/SYBASE/GUPTA/OOD AND OOP ALL LEVELS
Additional experience of: SQL, Forms, Cand C++ required. Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration, DBAs, Pre/Post Sales andsolid programming knowledgeandexpertise. Pleasecall
to discuss your particular requirements.
£18-£40K +benefits REF SC/OS/EXE

C/C++/VISUAL BASIC/UNIX/WINDOWS 95/NT SERVER DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientificand
Government applicationenvironments requireexcellent C skills. BothWindows development skills
W3.1 SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and good

REF: SC/O3/EXE

REF:SC/O6/EXE

UNIX/VMS/WINDOWS 3.1/95/NT MFC/C/C++ ALL LEVELS
A degree in computer of natural science, two years solid C/C++ programming experience and a
sound understandingof UNIX, VMS or MS-DOS are requiredtowork onlarge scaleprograms with
user interaction. You will need an intelligent problem solving approach to work and be a quick
learner to programmersoftware in an X-Windows, Windows SDK or NT environment, port software
to different systems and liaise with customers to drive through product improvements. Excellent
career opportunities for the right candidates.
£16-£28K REF: SC/O7/EXE

LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS
Senior Development Engineers Analyst Programmers
To £30K +benefits To £27K +benefits
Strong programming skills in Cor C++ and Windows NT are pre-requisites for these positions.
Experience insome ofthe following areas is also required: Windows 3.1/95, Windows NT,Windows
SDK, MSC7.0, MFC, VisualBasic,VisualC++andMicrosoftNT. Also desirable areWindows XVT
libraries or networking skills. REF: SC/O8/EXE

SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Client/End Users, Software Vendors and Software Houses dedicated to strategic
implementations of leading edge technology and integration of applications across different
hardware and operating systems platforms require candidates to degree level with a
scientific/technicaldevelopment bias and 1-3years experience. There are two main options
TECHNICAL DEVELOPMENT: Continued use of UNIX, VMS, MS-DOS,Windows NT (SDK, NT
orX-Windows andToolkits), Networkingand Communicationswith companies offering technology
based careers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
Opportunities to apply analysis and design skills rather than remain ‘atechnical guru’ in various
environments includingfinance. Pleasecall to discuss your particular career, growth and potential.
£12-£25K +benefits REF:SC/OS/EXE
VISUAL BASICSKILLS MUCHINDEMAND- PLEASE CALL TODISCUSS REF: SC/10/EXE
HANTS/LONDON-VIRTUAL REALITYDEVELOPERS-MFC,C++ -to £35K REF: SC/11/EXE
LONDONCOMMSSPEC X25, X400 £40-60k REF: SC/12/EXE
C,C + + / M F C- Countrywide REF: SC/A3/EXE

t h e s o f t c o r p o r a t i o n
Third Floor,7-15 RoseberryAve, London EC1R4RP
Tel: 0171833 2772 Fax:0171833 2774
email: jmcb@softcorp.demon.co.uk

Wes t Yorksh i re
a n d t h e N o r t h

Programmers, Analyst Programmers,
Software Engineers,

Support (Novell, Unix), also Computer
Field Service Engineers.

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone Vincent Atherton on Leeds
(0113) 250 4560 or write to:

AIREDALE RECRUITMENT

Realtex House, Micklefield Lane, Rawdon,
Leeds LS19 6AX

A i reda le  Recru i tment

NEW YEAR N E W START?
Another year begins and it’s tiine to make that all important decision,
‘do I stay or do I move on’?. To move or Not m o v e ; If you move you
Will get a Pay Rise, aNew Challenge, Better Career Prospects and
Enhance your skil ls, however if you stay you might get a pay r i s e , but
probably not much? And that’s usually about al l that’s on offer. An
impor tan t statistic from all the candidates that we placed last year is
that they are al l in better positions now that they've moved than if
they’d stayed.

BROADCASTING to £30K
These Greater London based c o m p a n i e s , both Systems/Software
designers for the Broadcast Markets with applications including
Interactive and News Room Systems, Broadcast Automation and
Digital TV Systems design seek s i x plus software engineers to expand
their development teams.
You will be Degree qualified with a background in either Windows,
Embedded or Unix software development gained ideally in a Real
Time software design environment.
For Windows positions you will need a minimum of ly rs post gradu‑
a t e experience of Windows design ideally using Visual C++. For the
embedded systems design you will need up to 5yrs experience of
680X0 assembler and for the Unix posi t ions ly rs+ C/C++ gained in a
real time environment ideally with Comms and Sun Platforms.
These companies offer an excellent salary + benefits package with one
offering the oppor tun i ty to travel/work in Europe and the USA.

ssoc ia tes Ron Cook o t
COMPUTER RECRUITMENT CONSULTANTS Kaye Chambers Now!
F i r s t F l o o r , 39 to 41 H i g h S t r e e t Telephe
R i n g w o o d , H a n t s , B H 2 4 1 A D 01425 475480
T E L : ( 0 1 4 2 5 ) 475480 F A X : ( 0 1 4 2 5 ) 480807

shassoc@globalnet .co.uk



| eR V4 i i ‐ 4 } Send y o u r rants and raves and interesting tales to:
w a e EXEMagazine, 50Poland Street, London W1V 4AXC t r i B r ewake email: editorial@dotexe.demon.co.uk

Our regular Crossword and the answers for December's
issue w i l l be published in o u r FebruaryEXE.

=  =  S S
There once was a language called C When object orientation
That was cryptic as ever could be Emerged to widespread elation
To protect their employment With minimal fuss
Programmers took great enjoyment They embraced C++
In coding indecipherably

One day some dreamers at Sun They got r id of‘typedefs’ and ‘gotos’
Improved what the others had done And pointers, soprone to confuse
To make it more pure The syntax for structures
They used ‘less is more’ Was struck from the scriptures
And Java, the language, was born MakingJava more natural to use.
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Warnedo f f
Like everybody else, Ms Stob harbours a secret ambition to write a compiler. Unlike

everybody else, she has at least got as far as devising the error messages.

Level 4 ‐-Goody two shoes
E r r o r : T h r e e c a s t s o n one l i n e .
E r r o r : N o n - p o r t a b l e t h o u g h t . U n i x a n d V a x
p r o g r a m m e r s j u s t d o n ' t t h i n k l i k e t h a t .
W a r n i n g : T h i s v a r i a b l e name c o u l d b e c o n s t r u e d a s
a s e x i s t o r v u l g a r w o r d . Q u i t e b y whom i s a
s o m e t h i n g o f a m y s t e r y . B u t t h e r e .
W a r n i n g : Yo u a r e u s i n g more b r a c k e t s t h a n y o u
n e e d . I t h i n k somebody a r o u n d h e r e s h o u l d s w o t up
o n h i s o p e r a t o r p r e c e d e n c e .
E r r o r : Code i n d e n t a t i o n t o o l a r g e . How d o y o u
e x p e c t m e t o r e a d t h i s ? J u s t f o u r b l o c k s i n a n d
a l r e a d y w a y o v e r t h e r i g h t h a n d m a r g i n .
W a r n i n g : ??? i s n o t a v a r i a b l e name. N o t t h a t I
w a n t e d a v a r i a b l e name h e r e . I t ' s j u s t t h a t
y o u h a v e n o o t h e r w a r n i n g s i n t h i s
p r o j e c t . T h i s w a r n i n g s e r v e s m e r e l y t o
s t o p y o u g e t t i n g a c l e a n ' m a k e ' .
Te e - h e e .
W a r n i n g : T h i s c l a s s d e r i v a t i o n
w i l l p r o d u c e a n u n a t t r a c t i v e
c l a s s h i e r a r c h y .
W a r n i n g : L a u g h a b l e m i s s p e l l i n g
i n v a r i a b l e o r c o n s t a n t name
w i l l b e t r a y y o u r i g n o r a n c e , e g
' P i e ' f o r t h e c o n s t a n t w h i c h
i s  n e a r  3 . 1 4 1 5 .
E r r o r : Unmatched l i n e of
s k e R R R E K R g , c o n e = = = = = = = 8 O F

+ + + + + + + + + 4 + + + 5 i n comment.
E r r o r : C a l l t o A P I f u n c t i o n y o u p r o b a b l y d o n ' t
u n d e r s t a n d .
E r r o r : T o o m a n y c o n d i t i o n a l s y m b o l s . O v e r ‑
o p t i m i s t i c a t t e m p t t o k e e p c o d e c o m p a t i b l e w i t h
1 6 - a n d 3 2 - b i t c o m p i l e r .
W a r n i n g : C a n ' t b e t o o c a r e f u l .

Level 3 - Rather fussy
W a r n i n g : T h r e e c a s t s o n one l i n e .
W a r n i n g : Comment d a f t b y a n y b o d y ' s s t a n d a r d s .
W a r n i n g : V a r i a b l e a p p e a r s t o b e u s e d b e f o r e i t i s
a s s i g n e d . Now t h e l a n g u a g e s t a n d a r d s a y s t h a t I
a u t o - a s s i g n s u c h v a r i a b l e s when y o u d e c l a r e ‘ e m .
S o t h i s o u g h t t o g e t y o u t h i n k i n g .
W a r n i n g : S o u r c e fi l e d i r e c t o r y t o o d e e p i n f o l d e r
h i e r a r c h y . T i d i n e s s i s one t h i n g , a n a l
r e t e n t i v e n e s s a n o t h e r .
W a r n i n g : A r r a y d e c l a r e d w i t h more t h a n f o u r
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d imens ions . A r e y o u in l e a g u e w i t h t h e RAM
m a n u f a c t u r e r s , o r wha t?
E r r o r : Yo u h a v e u s e d a g o t o s t a t e m e n t . P l e a s e
c o n c e a l i t b y r e c o d i n g a s a n e x c e p t i o n , i n
a c c o r d a n c e w i t h m o d e r n p r a c t i c e .
E r r o r : I r e a l l y d o n ' t t h i n k y o u wan ted t o d o
t h a t , d i d y o u ?

Level2 - About right
W a r n i n g : Comment more t h a t f o u r t i m e l o n g e r t h a n
t h e b i t o f code i t d e s c r i b e s . A r e w e w o r k i n g t o

some s o r t o f KLOC m e t r i c ?
E r r o r : O v e r a m b i t i o u s d a t a

s t r u c t u r e . Y o u ' l l r e g r e t i t
l a t e r . O h y e s y o u w i l l .
E r r o r : ' ; ' e x p e c t e d . I c o u l d
h a v e assumed t h e r e w a s o n e
t h e r e , o r e v e n p u t one i n ,

b u t h e l l ! it seemed more f u n
t h i s w a y .

E r r o r : F i r s t o f a l a r g e number
o f p o i n t l e s s a n d i n c o r r e c t e r r o r s

y o u w i l l a l w a y s g e t when y o u h a v e a
r e a l e r r o r f u r t h e r u p t h e fi l e .

E r r o r : A t t e m p t t o c o m p i l e m a n u f a c t u r e r ’ s
l i b r a r y s o u r c e . O f c o u r s e i t w o n ' t . Yo u

d i d n ' t t h i n k w e e v e r u s e d o u r own c o m p i l e r i n ‑
h o u s e , d i d y o u ?
E r r o r : L i n k e r r e p o r t s ' C a n n o t r e s o l v e
u n r e f e r e n c e d t h u n k i n g fi x u p l i m i t b r o k e n i n
a u t o g e n e r a t e d m o d u l e _ 0 0 0 0 1 E . 0 B J ' . G e t o u t o f
t h a t o n e , s m a r t y p a n t s .
W a r n i n g : I n t e g e r v a r i a b l e w i t h name o t h e r t h a n I ,
J o r K u s e d a s l o o p i n d e x . W e d o n ' t l i k e w e i r d o e s
a r o u n d h e r e , t h a n k y o u v e r y m u c h .

Level 1 ‐ Dead ‘ard
A p p r e c i a t i v e comment: T h r e e c a s t s o n one l i n e .
Wow!
E r r o r : O n e o f t h e b a s e c l a s s e s m a y c a u s e a n
i n v a l i d r e f e r e n c e w h e n t h i s me thod i s c a l l e d w i t h
t h e s e p a r a m e t e r s ( i e I d o n ' t unders tand t h i s
e i t h e r ) .
W a r n i n g : V a r i a b l e name l e n g t h g r e a t e r t h a n t w o
c h a r a c t e r s .
W a r n i n g : C o m m e n t . a
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Based onafull-custom ASIC x
utilizing 2500-gate, 1.5-micron E?
technology, HASP packs the most advanced
protection into the smallest key in the world

a l l
N S T L

Arecent test conducted by the National Software
Testing Labs, the world’s foremost independent
lab, compared the flagshipproducts of leading
softwareprotection vendors.* The result? HASP
was rated the clear overall winner - and number
one in all the ma j o r comparison categories.

NSTLTEST RESULTS,OCTOBER 1995
Aladdin | Rainbow

ScoringCategory HASP | Sentinel
| Security 93 63
|Easeof Learning 9.1 yi
| Ease of Use 83 72
Versatility/Features 10 87
|Compatibility i) 6.7 6.5
Speed of API Calls 0.9 1.2
Final Score 8.5 6.5

ie NSTL r e p o r t ct your local HASP distribute

United Kingdom Aladdin Knowledge Systems UKLtd.

‘PROTECTS
MORE.
These days, more andmoredevelopers are choosing to protect their software against
piracy. They’re protectingmore products,onmore platforms,with better protection
-and sellingmore asaresult.
And more of these developers are protectingwith HASP. Why? Because HASP
offers more security, more reliability andmore features than any other product
on the market.
HASP supports the most advanced platforms, includingall Windows 32/16-bit
environments, OS/2, DOS, Mac, Power Mac, NEC, UNIX and LANs.
To learn more about how you can protect better ‐ and sell more ‐ call now to
order your HASP Developer's Kit.

Netire C2 ws a S

01753 622266
h t t p : / / w ww. a k s . c om

sales@al
North America Aladdin Knowledge Systems Inc. te ail: hase @us.aks.com

Int' l Office Aladdin Knowledge Systems Ltd. 3-636 p . s a l e s@ aks.com

Germany FAST Security AG Tel: +49 8989422 + 4 9 89894.
Japan A l a d d i nJapan Co., Ltd. Tel: +81 426-60 7191, Fax: +81426-607 ddinj @po.ijnet.or jp The Pr ofessional’s Choice
‘Aladdin Benelux ‘Aladdin Russia 095 923 0588 mAustralia Chile Ms 1 China F 0 2 1 6 4 : Czech Denmark B e r e n c s e EgyptZe Fintand France
4 Greece Hong Kong taly 20 w Korea Dae-A 2 848 4 4 8 1 m Mexico 472 w New Zealand Poland
Portugal F 4 Romania 64 Singapore { T R South Africa Ee Spain 4 4 a : Switzerland Taiwan Turkey

C IRCLE NO. 044



Microsoft Visual J++
conon,mpiles JAVA

OG econd.

code

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 .

(2 While Java™ is a ho t new language for creating great
| Internet applications, harnessing i ts potent ial can

JAvE
development software, you can take ful l advantage of the

be frustrat ing. But now wi th Microsoft® Visual J++"

Java language within the proven development environment of
Microsoft’s Visual Tools.
Visual J++ features the fastest Java compiler, t ranslat ing over
10,000 lines of code per second. The visual debugger includes
many industrial-strength capabilit ies, such as simultaneously
manipulating multiple applets from within your browser. Wizards
provide step-by-step assistance to rapidly create sophisticated
applets and Act iveX” controls. And, everyth ing you build
will run on multiple platforms and operating systems including
Apple® and UNIX?
Visual J++ improves Java development by m a k i n g it easier.

Where do you want to go today?”

B l o w n c o d e h e r e
m_t imeSet  =

r e t u r n tim timeSet =tue
t r u e :

With i t , you can play a video or audio file wi th jus t one line of
code instead of hours of coding and debugging. You can
also integrate thousands of exist 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 call Microsoft Connection on 0345 00 2000 or phone one
of the resellers listed below.
To j o i n the Microsoft S i tebu i lder programme for free, v is i t
http://www. microsoft.com/sitebuilder/.

Micresoft
www.microsoft.com/

Component Source 01734 581111. Grey Matter Software 01364 654100. Programmers Paradise 0161 728 4177.
PtS 01928 579900. QBS Software Limited 0 1 8 1 956 8000. System Science 0 1 7 1833 1022

© 1996 Microsoft Corporation. All r ights 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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