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Windows P r o g r amm i n g f o r P ro f ess i ona lP o w e r Users
a n d Exper iencedP r o g r amme r s

Deliver intelligentWindows applications FAST in C++ with KPWin++
Ah! the exhilaration of finding a product that transcends
the limitations of your existing basic development tools.

KnowledgePro for Windows, KPWin, is a fully object ‑
oriented, event driven programming language supplying a
rich, powerful and flexible development environment for
Windows applications.

Its intuitive natural feel and unique combination of expert
system, list processing, hypertext functions, GUI design tools
and multimedia facilities provide anessential integration of
modern programmingpower and productivity.

The advanced features of KPWin help reduce delivery
cycles and improve the performance of experienced
programmers whilst its short learning curve allows
professionals, experts and power users to build systems
themselves and exploit their own knowledge.

Plus! applications may bedistributed royalty free to users.

All Debit,Credit and Charge Cards accepted

Dealer enquiries welcome

KPWin++ is the first complete high level language to
generate efficient, reliable, error free, object oriented C++
code for the entire application.
KPWin is now the chosen tool of developers in awide range
of commercial, academic and public service organisations,
with delivery times being cut dramatically. An unparalleled
ability to combine rule based systems with large amounts of
data make it particularly suitable for rapid creation of
multimedia applications, computer based learning and
intelligent information systems.
TO ORDER OUR SPRING BOUQUET (and SAVE OVER £350)
with KPWin++, newlyenhancedscreen designer, SQLKIT,
Maths Toolkit and on-the-fly file compression tool, WRAP,
for £895 + VAT, P&P and for details of our Consultancy,
LifetimeTechnical Support andTraining services, contact
John Bamford at:

Knowledge Garden Ltd.
Mountbatten House

Fairacres Business Park,
Windsor, Berks SL4 4LE, England

Tel: +44(0)753 833534/833112
Fax: +44(0)753 790755

emery soe
Knowledge
G A R D E N
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Programmingusedto be the glamorous side of DBMS
computing. Today, current practices in software
development have relegated it to aposition of no
inspiration.
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Report from the midstof the Battle of the Desktop.

NeW Products. . . . . s s s c s s s s s s s s c s s s s e s s s s s s e s s e s s e s s e s s e r e e e s 1 0

Asneak look at something rather special from the
Borlandcamp. PlusSymantec in the client/server
world and a Gupta compiler.

FEATURE
Cover feature:
The P C database - dead o r alive? . . . . . . . . : 0 0 0 0 8 1 6

With everyonegoing, or promisingto go,
client/server, it must beahard time for the PC
database. IanMurphy believes it will survive.

Object-Oriented down to the bone..........+.+20
Drawingexamples from NeXTstep,Taligent and
Windows NT, RobTrangmar evaluates the
importance of anobject-orient operating systems to
developers.

OBJECTIVE
The Windows N T Registry . . . . . . . . . : : 0 0 g a i s e g e a n t s 2 8

Back from his hols,Laine’scontracted IN Ifile
problems.Time to check out the NT Registry...

LOOKING AHEAD The Apple Newton
Digital assistant seeks applications............34
If you thought that PDAswere ajoke, agimmick
then think again. CliffSaran reviews anSDKfor the
Apple Newton.

SOFTWARE TOOLS & TECHNIQUES
i  o e  3 6
There aren’t many peoplewho canponerecite
the rules of initialisationin Cand C++. Even
compilers get them wrong sometimes. Francis
Glassborow explains the problem.

The OpenDoc Experience. . . . . . . . . . s s s s e s s s s s e s s e s e4 0

It hasbeenhailedasabetter OLE. PaulSmith
investigates the impact of OpenDoc to developers.
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Apurveyor offine programs ...........c i e t y50
Peter Collinsonwas soimpressedby the claims of
Purify that hewas determined to check them out for
himself...

Motif, A recipe for QOOd X........sssssessessseeseeseees58
If you need to get into Motif then try readingNiall
Mansfield’sguide

CONTENTS

Adifferent model for databases.............00+ 64
Jim Dorrian introduces Online Analytical
Processing (OLAP) and explains why relation
databases are unsuitable for modelling it.

Migrating dBASE apps to Windows............. 70
Mike Lewis reviews the application development
elements of Borland’s new dBASE for Windows.

DEVELOPERS’ CORNER

W a l iU6. W D s s c s s e v i s s i s i c t i c c s t n i e n s a c e a n i v s s p i n n c a a n 7 6

A hitchhiker’sguide to the Internet’s ‘killer app’.
PaulRichardsongive acommentary.

EdwardKenworthy catches up on graphics file
formats.

C O I N r o s s e n e e 8 2
Win Borland’s new Sidekick for Windows in Eric
Deeson’scrossword.

Career Development . . . . . . . . . : s s s s s s s s s s s e s s s e s e e s e e s 8 3

Les Peckdiscusses what it takes to be asoftware
contractor.

COMMENT

S o a p b o x . . .s i a c t a d i a d a n e c e n n a r a i e k c a t v a a o e e p o g a e 1 4

Howwill OS/2 ever get anywhere with IBMbehind
it...Dominic Conner catalogues the disasters that
havebefallen it.

YANOc i n i c s c h e i e r r t e t e c c n c r n t e m n e c e n c c m n h v i n t a i i c m n e a a a i o n 4 8

Jules can’t figureout why his computer isn’tlike
Sharon Stone’s in Sliver.

The needfor an NTAdvanced Server automated
script.

E M I S s s i v o i e s t i t s s c h a s c s c e s r c e s e n u v e s r s t y s t l a u t c a m m a m g l i e n s 8 8

Love thy computer asthou would thyself...
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COMMENT

Traumas of the profession
There was a time when or

programmingwas ae
considered the alchemy of

computing. Today it is
considered a necessary evil.

I remember my first time. Imust have been
12. A small group of us had gathered
arounda little black boxwith what was then
known as a membrane keyboard. The box
was wired up to aTV set.Wewere the privi‑
leged few, there to witness the school’s first
computer. We weren’t allowed to touch the
box or stab at the keyboardwith our grubby
little fingers; only to stand back in awe at
the wonders that were to follow.
At the bottom of the screen was a rectan‑

gular slab which we later learned depicted a
bat. A small ball bounced freely around the
screen.When it made contactwith the bat it
would change direction and bounce to the
other side. The position of the bat could be
controlled with the keyboard. Each time the
bat ‘hit’ the ball a beep would emanate from
somewhere inside the black box. Soon we
would be creating our own bats and balls
that would foxtrot across the screen to our
every command.

In those early days the joy of computers
was that we could make them do things.
Fromprinting our names across the screen
to playing with graphics and simple anima‑
tion, it was fun to watch the computer obey
the instructionswe issued.
Today the ‘fun’ element of computing

has now become ‘rewarding’; those early in‑
structions are now programs. Today we say
it is a rewarding experience writing one’s
own program. But it is becoming increas‑
ingly difficult for one to do so. Shareware
and the public domain are the last bastions
of the solitary programmer.

Software is now developed by teams of
individuals each working on a small, insig‑
nificantproportion of the whole project.
Why must computer programmers be

forced into such an intellectual straitjacket?
Surely they have minds of their own? Pro‑
gramming is not an exact science. It needs
a broad perspective and a jab of lateral
thinking in order for it to be done properly.

There may be a hundred and one solutions
to a given problem but the best one won’t
be found by leading the programmer by the
hand to a solution which the designer
thought would be most appropriate.

It all pivots on that sin bin of program‑
ming, the black box. The reasons, accord‑
ing to the perpetrators who force their
fellow programmers into this Draconian
measure, is one of security. Programmers
are often told information on a ‘need to
know’ basis.All they need to know is the in‑
puts and the outputs to the black boxes
which they have been asked to write. If
there is ever such a condition as Program‑
mers’ Block, it is here that it would occur.
The symptoms are similar to those of claus‑
trophobia. The sufferer wants to climb out
of his black box; he needs to know what is
happeningaroundhim.

Keeping programmers in the dark is a
recipe for delivering inefficient applications
that don’t make the best use of available re‑
sources. Imagine what it would be like if,
when constructing a jigsaw puzzle, instead
of starting with a picture and cutting it into
jigsaw-shaped pieces, the pieces were cut
first, then each was painted individually. So
long asthe artist had the original picture as
reference, although difficult, it would be
possible to paint the jigsaw pieces one at a
time. In software development today, pro‑
grammers are prevented from seeing the
whole picture.

Give that person some space to breathe.
Break loose those chains that imprison his
thoughts. Let his mind envisage the com‑
plete picture, the whole project, so that he
may return to his black box a wiser person,
with a greater understanding of what must
beachieved. Only thenwill he have attained
the necessary insight in order to complete
successfully the programming task set be‑
fore him.

Ciiff Saran

EXE: The SoftwareDevelopers’Magazine is independentand not affiliated to any
vendor of hardware, software or services. It is publishedby ProcessCommunica‑
tions Ltd,StGilesHouse, 50PolandStreet,LondonW1V 4AX.
EXEAdvertising/Editorial/Production: 071287 5000
Subscriptions: 071287 5000Ext3142
Facsimile:0714371350 ISSN:0268-6872
Subscriptions. EXE is a monthly journal for software developers. It is avail‑
able only by subscription, at a cost of £35 per annum (12 issues) in the UK,£56
for two years. EuropeanCommunity subscriptions cost £50 per annum, £80 for
2 years - Non-EC £701 year, £115 2 years. The magazine is published around
the 1st of the month. To subscribe or if you have a subscription query, please
call 071 287 5000 x3142, or write to The Subscriptions Manager, EXE, (ad‑
dress above). We can invoice your company if an official company order is pro‑
vided, or takeMasterCard,Access andVISAcards. Back issues are available at a
cost of £3.50 each.
‘A Subscription implies that this journal will be sent to the subscriber untilone of
the the threeexpires’ -AGMacdonell.

4 EXE: The Software Developers’ Magazine

Editorial. Editorial enquiries should beaddressed toThe Editor, EXE, (address
alongside) or emailed tocliffs@dotexe.demon.co.uk.Wewelcome letters,opin‑
ions, suggestions and articles from our readers. Informationcontained in EXE is
believed to becorrect. If errors are found, wewill endeavour to publisha clarifica‑
tion in the next available issue.
Copyright Material published in EXE is copyright © Process Communications
Ltd. Articles (or parts of articles) may not be copied, distributed or republished
without written permission from the publishers. All trademarks are acknow‑
ledgedasthe propertyof their respective owners.
Editor: CliffSaran
DisplayAdvertisingManager: MarcWarren
RecruitmentAdvertising Executive:MarcGreen
ProductionManager:KateAdams Sub Editor: MelanieWelsh
SubscriptionsandServices Executive:Suzanne Chamberlaion
CirculationManager: MichaelYetman Publisher:Sandra Inniss-Palmer
FrontCover Picture: HultonDeutschCollectionLimited

Vol 9-Issue 2July 1994



_ Visual Basic 3.0 for Win Std
| Visual Basic 3.0 for Win Prof
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MSVisual Control Pack
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Comms
Async Prof for C/C++
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Database
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Graphics
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GX Graphics 3.0
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ImageMan/VB
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ee

Comms
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Debuggers
Editors
Graphics
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Modula-2
Pascal
Smalltalk
Version Control Visual Programming
Windows
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is no space in these advertisements.

Memory Managers
Heap Expander 3.0
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Watcom C32 for DOS 9.5
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Dos Extenders

Multi-tasking

£430
£130
£200
£105
B75

£350
£165 Pricesdonot includeVAT orother local
£239 taxes but do include delivery in mainland
ee UK. Please check pricesat time of order
£155 asadsare prepared some weeks before
£105 publication. This page lists some
£49 products ‐ call usfor acomplete

ey price fist. ORDER BYPHONEWITH
50 YOUR CREDIT CARD

(0364)654100
FAX: (0364)654200

Assemblers
C/C++

Cross Dev

Integra VDB for C++ Std
Integra VDB for C++ Prof
Paradox Engine & DFX 3.0
POET SDK 2.0
Q+E Database Library
Raima Database Manager
Raima Object Manager

£130
£115

i DLL's). The 4.02 update isavailable directly
Database |ftomBorlandfor anominalmedia charge ‑

Fortran CrystalComm for Windows £130 ii | this also supports NT-hosteddevelopment.
GUI Greenleaf Comm++ £180 | | The DOS Power Packisavailable at a
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Xbase CodeBase++ 5.1 £259 | Visual Basicsyntax, is implementedasa

DataBoss for Windows || DLL/OLEAutomation Server, andwill allow

News & Views
| The most significant news of the month must

beadvance details of the forthcoming :
i MicrosoftVisual C++ 2.0. DueinAugust, it
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| for Intel, MIPSand Alpha, plus an Intel‑
| hostedcross compiler for the Macintosh
©(both 680x0 and PowerMac). Itwill have

templates &exceptions (at last!), improved
C++ optimisations, faster compilation,

" incremental linking, MFC 3.0 (the 32-bit
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| want to be onthe mailing list.
| The Borland DOS Power Packis an
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programmerwriting large DOS apps. Both 1
&32-bit royalty-freeextenders with Virtual
Memory,32-bit BGI,Turbo Vision 2.0, 16&
32-bit DLL's (compatible with Windows/NT
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launchandmanipulate other applications via
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automate complex or repetitive tasks. There
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edit, debug, compile and test their macros.
All this is royalty-free and only costs £856.|
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Compression Plus
Compression Workshop
Microhelp Muscle/DOS £155
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| Printer Plus £185
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i QuickPak Scientific 3.0 £105
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NEWS REVIEW

Making the most of IT
The NCC will be running a two-day confer‑
ence on July 5th and 6th at the Park Lane
Hotel in London. The focus of the confer‑
ence will be ‘empowering the organisation ‑
more than rearrangingthe pieces.’ It will ad‑
dress the problems of incorporating new
technologies into business strategies. There
will be sessions on future technologies,
managing change, software process re-engi‑
neering and IT management. The speakers
will include Ted Keller, head of Onboard
Systems for the NASA Space Shuttle and
John Hawkins, president of Philips Media
Distribution. Registration details can be ob‑
tained from Carol Wright at the NCC (061
2286333).

Apple/Symantec licensing
Througha cross-licensing agreement Apple
intends to licence the Symantec C++ front‑
end for use in its own Macintosh Program‑
mers’ Workbench compiler for the
PowerPC. Symantec will be licensingApple
PowerPC code generator, linker and other
tools for the PowerMacversion of Symantec
C++. The Symantec C++ 7.01 compiler for
the 68K supports the Code Fragment Man‑
ager needed for OpenDoc development. Sy‑
mantec will provide enhancements such as
the VisualArchitect interfacebuilder which
allows for rapid development of OpenDoc
parts. As an additional aid to developers
there will be support for OpenDoc contain‑
ersin theThink Class Library (TCL).

Open awards
On the 6th June SAP UK became the 1993
Open Software Supplier of the Year. It also
won the award for bestBusinessApplication
Software. The award was made by X/Open
and sponsored by ICL. SAP was judged by
itswork in helpingclients move to open sys‑
tems and by ‘leading and facilitating the
practical implementation of open systems.’
Other winners included Sybase and West‑
mount who won in the categories of system
software and development software.

DosandWindows onAlpha
Digital and Insignia have signeda joint mar‑
keting agreement which should help ease
the transition of moving to the DEC Alpha.
Insignia’s SoftWindows will be sold and
marketed by both companies. A version for
Digital Unix will be available some time in
the summer. A version for OpenVMS is ex‑
pected in autumn.

6

Upsize at Borlando
The 5th annual Borland International Con‑
ference (BIC) in Orlando last month was
kicked off with a keynote from Philippe
Kahn. First the statistics. Acustomer base
of 15 million; the 4th largest PC software
company and 900 of the Fortune 1000 com‑
panies use Borland tools. The recent sell-off
of Quattro Prowas referred to as ‘entrusting
Novell’. The turnover for 93/94 was $290
million excluding the sale of QP and Bor‑
land Office Suite. Once the Novell deal is
through it will have more than $100 million
in cash.
The theme was very much databases.To

be more precise it all came down, or should
I say end up as upsizing. Borland is upsiz‑
ing. King of the PCdatabase is transmitting
the message that client/server is the way
forward. We already knew that... But the
question is howwill Borlandget us there.
That’s where the new VP of products,

Ken Gardner, maded is debut. Ken is the

‘upsizing guy’ according to Philippe Kahn,
there to increase the presence of the Bor‑
land brand within the enterprise. Ken used
to be CEO of ReportSmithand has come on
board along with the recent acquisition of
the company.
On the client side there was dBASE for

Windows which EXE has been taking a
close look at this month, plus a preview of a
new development tool for client/server.The
server product was, of course Interbase, or
Interbase 4.0 to be precise. It’s been prom‑
ised for months. Among the new features,
expect to see a small footprint of less than
7.5 MB anda simplified installation requir‑
ing only two diskettes and which can be
loaded onto NT in 2.5 minutes. If you read
our review of Intebase 3.3 last month you'll
beglad to hear that Borlandhasprovides an
interactive SQL editor and a database ad‑
ministration untily. The dialect of SQLused
by the productwill be basedon SQL92.

Delphi, for al l you r oracles
Borland is planningto blaze into the 4GLcli‑
ent/server tools market later this year with
the launch of a new development tool. Tradi‑
tionally the tools that have been used for de‑
velopment have fallen under the guise of the
4 GL.While offering the facility of rapidappli‑
cation development through the use of inter‑
active GUI environment these development
tools suffer from one major flaw. That being
the handicap of an interpreted language. To‑
day’s leadingtools such asSQLWindows and
PowerBuilder incur incredible performance
penalties when applied to large client/server
systems development.
Borland sees the opportunity to take ad‑

vantage of this problem. What client/server
developers need is a tool which offers rapid
development while delivering the raw per‑

formance expected of a traditional 3 GL
such as C++ or Pascal. The solution which
Borland has proposed has been codenamed
Delphi ’95. The first public showing of this
technology was given at the 5th Borland In‑
ternational Conference (BIC) in Orlando in
June.
There is expected to be two versions of

the Delphi product. Borland hinted that it
would bebundling it with aWindows version
of Interbase 4.0 and the ReportSmith report
generator (recently acquired by Borland).
There will also be a cut-down version of the
product. At the time of going to press Bor‑
land had not announced expected shipping
dates for Delphi, pricing or the final product
name.HoweverEXEwill keepyou up to date
ondevelopements asandwhen they occur.

Calling the developers
Software Developers Forum is a n ew
event which wil l be taking place at San‑
down Park between 8th and 9th Febru‑
ary 1995. There wil l be six vendor
seminar streams and daily debates at‑
tached to each stream. There will also
be an exhibition. The seminars will in‑
clude discussions on the building, in‑
stallation and management of
client/server applications; RAD, CAST,
Object, re-engineering and legacy sys‑
tems. Furthermore a conference, or‑
ganised by Visual (Vendor Independent

EXE: The SoftwareDevelopers’ Magazine

SoftwareUsersAssociation),wil l be run ‑
ning alongside the seminars. This wil l
provide case studies from end users of
particular tools.
The organiser hopes the format of

the event wil l allow visitors to glean a
detailed presentation of a specific prod‑
uct then obtain a real user’s perspec‑
tive before going to the exhibition for a
demonstration of the software. As befit‑
ting the UK’s leading software develop‑
men t magazine, EXFis a co-sponsor of
the Software Developers’ Forum.
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Borland ReportSmith for Windows

The easiest way to spectacular reports!
ReportSmith is a database
reporting and query tool that is
the perfect companion to your
PC and SQL data management
software. Its WYSIWYG “live”
data approach to reporting
provides users with a drag and
drop, visual interface that makes
report creation fast and easy!

See your data while you work
With ReportSmith, you work
directly and interactively with the
actual “live” data on screen to
get the results you want ‐ fast!
Discover how easy it is to design
the reports you want when what
you see is really what you get.

Great-looking reports
for everyone

No matter what your level of
database expertise, you can
instantly build attractive
columnar, crosstab, label and
form reports. ReportSmith
includes default report
templates aswell aspredefined
styles ‐ simply click on the
report type and style you want
for an instant polished report.
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PRODUCT NEWS

Nowcompiling SQLWindows
Gupta’s latest offering is SQLWindows 5.0
which boasts a 4 GL compiler that gener‑
ates compiled C code. The architecture has
been enhanced with QuickObjects that pro‑
vides reusable components for building ob‑
ject oriented applications. There are three
kinds of QuickObject. DataSources provide
access to SQL and non SQL data. Visualis‑
ers control the presentation of data and
Commanders allow users to enter com‑
mands to manipulate data directly. New
QuickObjects can be created and added to
the SQLWindows environment. The Corpo‑
rate Edition includes the SQLWindows
Compiler, SQL Console, Gupta Open Re‑
pository and team programming facilities.
The cost is £3,395. Gupta is on 0628478333.

Symantec Client/Server
July must surely be the month of the cli‑
ent/server... Borland, Gupta and now Sy:
mantec is at it. Yes, Symantec has an all
new Windows-based client/server develop‑
ment tool called Enterprise Developer
which is based on Symantec’s SCALE
(Scaleable Architecture for Large Enter‑
prises). Applications are built using the
Rapid Forms Builder and visual editors.
The built-in 4GL is SCALEscript an object
oriented programming language that pro‑
vides control statements, procedures and
database statements. The environment in‑
cludes an editor and debugger. Integration
with external tools, objects and programs is
possible through the Open Object Architec‑
ture which supports OLE, DDE and DLLs.
In fact, links to PVCS and LBMS System
Engineer are included.Symantec is on0628
592222.

More objects in Pascal
Borland isn’t the only company moulding
Pascal as an OOP. Cabot Software has de‑
veloped OOP extensions for UCSD Pascal
which allows DOS and Turbo Pascal pro‑
grams to be used on OS/2 and Unix. The
price of UCSD/Pascal OP is £180 from
CabotSoftware (0272 586644).

E i f f e lsnippet
For $49.95 you can get a copy of Personal
Eiffel for Windows from Interactive Soft‑
ware Engineering (ISE). The product is
based on ISE’s Melting ICE technology
which provides incremental compilation. It
includes object-oriented tools for class
documentation and browsing. There are
also ‘several hundred’ pre-compiled librar‑
ies of classes including EiffelBase for data
structure and Eiffellex and EiffelParse for
language analysis. ISE can be contacted in
the USon 0101805 6851006.
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Workgroups can SQL
At the PowerSoft InternationalUser Meeting
andTraining Conference in May,Watcom re‑
vealed a new addition to its SQL database
product family.WatcomSQLNetworkServer
for Windows is amulti-user client/server da‑
tabases aimed at workgroup environment
such asWindows for Workgroups, Lantastic
and Personal NetWare which compliments
the company’s SQL server databases for
OS/2,NetWareandNT.
Applications written forWatcom SQL are

scaleable from standalone, single user
through to multi-user networks. ODBC is
used as the API to the engine, allowing de‑
velopers to choose froma range of front-end
development tools. Watcom has provided
what it calls ‘SQLrich cursor capabilities’
which gives ODBC the boost it needs to
perform like anativeAPI.
The database engine provides many of

the facilities offered by SQL servers. Con‑
currency and transaction processing is
achieved by using row-level locking; sym‑
metric multithreading of server requests;
checkpoints; rollback and forward transac‑
tion logs and an ANSI transaction model
with four isolation levels. Security and reli‑
ability is achieved through online backups;
referential and entity integrity and data en‑
cryption. The API supports bidirectional
scrollable, updateable cursors; updateable
multi-table views; BLOBs, self-tuning; cost‑
based query optimisation; database com‑
pression and international character set
support. Finally, it offers interoperability
through Level 2ODBC and NetBios or Net‑
Ware IPX network communications. Wat‑
com is a subsidiary of PowerSoft. Further
information can be obtained by phoning
0628 345000.

Leaner on the resources
Microsoft has given a preview of Win‑
dows NT 3.5, the ‘Daytona’ release of
NT. One of the key improvements has
been in the area of system require‑
ments. The unrealistic 16 MB desktop
has gone down by 4 MB to 12 MB. A
new feature is the inclusion of the in‑
dustry standard Open GL API graphics
library developed by Silicon Graphics.
Microsoft has also addressed the criti‑
cism it provoked for no t having suffi‑
cient connectivity services built into the
Windows NT Workstation package. NT
3.5 provides access to files, directories
and printers on NetWare servers.
There is n o w support for multiple

VDMs which allow pre-emptive multi‑
tasking of 16-bitWindows and DOS ap‑
plications in protected memory. DDE
and OLE links can be maintained be‑
tween individual VDMs. In addition,
OLE is fully supported between the 16‑

Fractal SDK
ColorBox pro is an SDK for the latest fractal
still image compression from Iterated Sys‑
tems. It offers XGA screen resolutions of
1280 by 1024 in 24bit colour and 8bit
greyscales. According to Iterated Systems
compression of a 3.9 MB file down to 30 KB
is possible ‘without appreciable loss of image
quality’.
The FTCIII compression acceleration

board is include in the SDKwhich the manu‑
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and the 32-bit environments. So in‑
place editing, OLE automation and drag
and drop between applications can oc‑
cu r between 16- and 32-bit applica‑
tions.
The Advanced Server version has

also been improved. ‘We have listened
to o u r customers,’ commented Julie
Cox, business systems group marketing |
manager, Microsoft Ltd, ‘and have
made Windows NT 3.5 Server up to
twice as fast, using less memory.’ The
TCP/IP layer has been rewritten to pro‑
vide improved connectivity. Microsoft
also claims to provide better interoper‑
ability with Unix and NetWare.

Shipping of Windows NT 3.5 wil l be
in late summer. Customers are recom‑
mended to contact their nearest author‑
ised Microsoft Solution Provider.
Details can be obtained by phoning
0734 270000.

facturer says will offer faster compression
by searching for the optimum set of fractal
codes in a given image. The complete pack‑
age costs £2,495. The price includes full
source code for Images Incorporated, a
Windows-based DTP program which in‑
cludes sample fractal video clips.
This may be used asa reference for buil‑

ing compression and decompression applica‑
tions. IteratedSystems is on0734 880261.
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COMMENT

The greatest burden to
the success, or a

otherwise, of OS/2 is that it is
being marketed by IBM.

Dominic Conner explains why...

At the Windows show I had a meeting with
Alan Pullin, a director of the largest soft‑
ware business in the world, indeed bigger
than the next four put together. Alas he did
not work for Microsoft, but its erstwhile
ally, IBM. Not long before I had seena pic‑
ture of a South African nuclear reactor,
which was arguably the single least politi‑
cally correct object made by man. The link
is of course OS/2, this has the sort of image
normally reserved for military regimes that
brutalise their populations and have coups
on aweekly basis.

Indeed, typical OS/2 victims (or should I
say survivors?) are pictured as an array of
hapless grey minions in multinationals co‑
erced into the use of a product that com‑
bined the user interface of amainframewith
the reliability of British Rail and the open‑
ness of a DEC operating system. This view
is reinforced by some people’s experience.
One IBMer described to me the ‘high’ per‑
formance file system in OS/2 1.X as ‘mad,
bad and dangerous to know’. IBM’s market‑
ing is legendary in its wretchedness; OS/2
2.0 was advertised (by IBM) asan elephant
doing tricks. In as much as the upcoming
ad campaign means anything at all it seems
to imply that it is a distorted pig. In the USA
IBM regularly runs ads knocking NT. But
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S2APBEX
Microsoft does not retaliate, preferring in‑
stead to leave OS/2’s downfall to IBM. And
yet...

For every copy of NT sold, half a dozen
OS/2’s break free from the clutches of IBM
marketing and attach themselves to one of
the hapless users mentioned above. If you
ask IBM how many, you get told that 5 mil‑
lion OS/2s have been sold worldwide, but
that the UK figure is confidential. Actually
the last figure I acquired was 237,000 OS/2
2.X’s in the UK. But then two IBMers did
have to risk their jobs to get this figure out
of North Harbour into my clammy paws.

OS/2 has some merits.You can runmulti‑
ple copies of Windows, sothat you don’t have
to runout of GDIresources.A stray pointer is
much less likely to bring the system down
than Windows. It runs a user interface that’s
suspiciously close to that of Chicago, with
threads, drag and drop and object orientation
-butyou canbuy it now. By the time you read
this the ‘4 MB’ OS/2 will be shipping. This
will mean it will work on the majority of
desktops today. I seem to recall that 4MB
was the minimumrequirements at the launch
of OS/2 2.0 -oh please,get real!

Even now, when the operating system
has had time to mature, IBM can still screw
up its credibility. Especiallywhen it chooses
to use taboo terms in its publicity material.
The worst of these is surely the phrase ‘sup‑
ports more non IBM hardware’. Well that’s
good news. So my spreadsheet can cope
with some numbers that aren’t odd, aswell
as certain fractions, provided I download
the driver from CIX.

IBM tends to announce each release of
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its products in amanner that suggests it is
its last. Quite commendably it avoids va‑
pourware, but at the price of not telling peo‑
ple what’s going on. Microsoft is replacing
IBM as the purveyor of orthodoxy, Several
major development shops I have visited
have no software other than that which is
available from Microsoft. Occasionally I
have found situations where OS/2 would ap‑
pear to be the only rational choice for a
task: the suggestion of this can just cause
blank stares at such sites.

IBM has stolidly trudged on with OS/2,
fixing here, optimising here, adding a new
chipset, in the hope than the ‘next big
heave’ will change the situation. The hope
still lingers that the ‘killer app’ will appear
and drive OS/2 sales to some critical mass.
Such Great Blue Hopes have included Lotus
Notes, Application Manager, Multimedia
and Video conferencing. Each has chipped
away, but not broken through. There are
now, at last full sets of native OS/2 software
from Lotus, Symantec, Sybase, Rogue Wave,
Borland, Computer Associates, and Corel.
But since so many people are wedded to Ex‑
cel and Word, there is little prospect of them
movinguntilsomeone forces them to.

The IBM and Stacker experiences show
the problems of havinga strategic relation‑
ship with Microsoft, but IBM has little in
the way of allies. There are several reasons
for this, not least the fact that while it is one
thing to do business with people you don’t
approve of, if you believe them to be
doomed, why bother? The other main rea‑
son is IBM’s size, not especially the slowing
down of decision making, but the fact that it
is mortally afraid of offending anyone. Con‑
sidering that its hardware division is one of
Microsoft’s biggest customers, that NT is
going onto its PowerPCs before OS/2, and
that it also has been selling Lotus Notes,
Netware, Stacker, Wordperfect and Borland
C++. The task of not offending any of that
group would challenge the most articulate
of culturally aware Californian spokesper‑
sons. And yet...

Browse the recruitment pages of EXE
and the weeklies and you see corporates re‑
cruiting OS/2 skills at least as fast as for
NT. Perhaps they just want a devil’s advo‑
cate? I doubt it. ||

Dominic Connor can becontacted on email
as mod@cix.compul ink.co.uk.
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Visualdesign toolsfor
databaseprofessionals

Wouldn't it bebetter to get it right first time?
If you design, maintain orsupport information
systems, here's exciting news. Now there is a
Windows based visual informationmodeling tool
for client/server and desktop databases ‑
InfoModeler. It'sarevolutionary database design Microsoft SQL Server and Sybase andwill also Hangar:
systemwhich helps you get the correct design,
first time, every time. InfoModeler lets you model databases systems.
and reviewyour design usingEnglish facts and
examples, soit's readily understandable to
everyone associatedwith your project. And
because your design is verified,you'll produce
applications which are easier and much less
costly tomaintain.What's more, InfoModeler

automatically generates the database at the

O Supply meafree demo disk
0 Supply meanevaluation system(£2490)

BName :

software package, saving time and helping
eliminate re-keying errors. Aswell asdesktop
databases InfoModeler works with Oracle7,

support IBMDB/2, Ingresand other relational sit
InfoModelerisdistributedinthe UKbyICS ! Phone

Solutions Ltd,who provide acomplete range | ‑
oftraining, support andprofessionalservices RetumtoICSSolutions Tempus BusinessCentre, Kingsclere

for InfoModeler users and resellers. Sm - 1 Road,Basingstoke,HampshireRG212XG Fax0256 842362 | L
For further informationcall 0256 469460 ‘Simm *including VAT andshipping Pe

Call ICSfor the latest
prices and special offers.



FEATURE

The PC database
- dead or alive?
lanMurphy predicts .
that while the move to =

client/server
architectures is on the

increase, PCdatabasewill
continue to play an

important role.

All the prophets
proclaiming the end of the
PCdatabase have little
experience in the history
of computing
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It is a fact of history that as soon as some‑
thing is perceived as being better comes
along, the original is relegated to the been
there, seen it, done it, get rid of it, pile. In
our industry this happens several times a
year but rarely with any accuracy or real‑
ism. Most of the people making such pro‑
found statements either have_ little
knowledge of what is going on or they are
locked into a particular viewpoint and have
forgotten objectivity.

From hierarchical beginnings
As weare talking about databases here, let’s
look at the previous claims in this area. The
first real database structure we hadwas the
Hierarchical model which arose out of ne‑
cessity. We had started to store large
amounts of data on our fledgling computer
systems: if we were to bringabout the brave
new world we had to be able to get at the
data. The flaws in this model are well docu‑
mented and researched. They led to a
search for a successor which would over‑
come some of the major problems, in par‑
ticular access and duplication.
The solution was the Network model. Al‑

though it was also arrived at out of neces‑
sity, there was some planning in the work
done by the CODASYL committee to ap‑
prove a design and degree of functionality.
By now we were in the swinging 60’s and
the world of data processing was yet to en‑
counter its industrial revolution.
As the decade closed, people started to

question the way the Network model
worked and discussions were taking place
on what exactly was a DBMS (Database
Management System) rather than how the
data was physically stored. During this pe‑
riod the prophets of doom were running
around saying that the Hierarchical model
had met its end and everyone should be
turning to Network models. It didn’t hap‑
pen, however. Instead vast sums of money
were spent backing both models as they
fought for control of the market.

Getting related
Meanwhile, in 1963 Borje Langefors pub‑
lished a paper called SomeApproaches to the
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Theory of Information Systems in the
Nordisk Behandlings Informations
Tidskrift. Suddenly there was a serious
movement developing around data storage
and retrieval and in 1967 Levien and Ma‑
ron’s paper AComputer Systemfor Inference
Execution andData Retrievalwas published
in the Communications of the ACM. Yet an‑
other paper appeared, this one in 1968by D
L Childs’s entitled Feasability of a Set Theo‑
retical Data Structure - AGeneral Structure
Based on a ReconstructedDefinitionof Rela‑
tion in the InformationProcessing-68, Proc ‑
IFIP1968.
All of these papers tried to apply set the‑

ory, not just to file theory but more impor‑
tantly to database structure. Having.created
an environment in which database design
could be discussed by academics asa sci‑
ence rather than in the abstract,momentum
was ‘growing faster than anyone could have
thought. In 1970 Dr Edgar Codd published
a paper entitledA RelationalModel ofData
for Large SharedDataBanks in the Commu‑
nications of the ACM.This was to prove the
start of a long process of formalising the set
structure and algebra necessary to create a
relationaldatabase model.
The more detailed history of the rela‑

tional database can be explored in many
works butmore importantly it was hailed as
providing the first, mathematically proven
approach to data storage and retrieval and
therefore as sounding the death knell for
both the hierarchicalandNetworkmodels.

Birthof the PCdatabase
Those who can remember the late 70s
through to the mid 80s will recall the de‑
bate, lively at times, vicious at others, when
the future of databases was discussed at
length. It was into this arena that the PCda‑
tabase was born.
Almost from the start PCdatabaseswere

split into two camps. The flat file or hierar‑
chical and the relational. The first PCdata‑
base was dBASE which had been renamed
after it was purchased by George Tate in
1979. By 1980 dBase II+ was launched
which boasted of being the first Relational
database on PCs. Certainly for anyone pur‑
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FEATURE
Speak the database language

Now we have a problemwith the means of
storage. If we are going to have a powerful
database which requires careful planning,
design and knowledge of performance tun‑
ing, then it should be in a structured envi‑
ronment where money and resources can
be allocated when required. This satisfied
the client part of the solution asdesign and
performancewere under control.

Accessability was achievable by the use
of a standard enquiry language. Eventually
it was agreed that by usingSQL, it would be
possible to enquire onmost relational data‑
bases to areasonable degree.

Providing the database conformed to the
requirements laid out in v1 of the Relational
model then the fact that the data was dis‑
tributed over several machines was irrele‑
vant: the system catalog would deal with
that problem.

Glueing back to the front
Attention then shifted towards the transpor‑
tation layer and here every vendor had his
own idea. All were prepared to embrace
ideas from others, if only to ensure compat‑
ability and prevent themselves being shut
out. But LNET, ODBC, IDAPI and many
others appeared and were all being pro‑
moted asviable transportation layers which
would take enquiries from the PCand apply
these to the databases wherever they were
located.
This transport layer had some problems,

however. It concerned the way that queries
were framed and the resultant data set. An
enquiry on a corporate database could re‑
turn a dataset greater than the capacity of
the localmachine to use it.What if the user
wanted to move forward or backward
through the data? If the data was to be held
on the server until needed by the PC then
there were some serious drawbacks over
capacity. These were compounded by the
potential problems of distribution of the
data, and concurrency andvalidity.
At this point, most database vendors

started to realise that instead of persuading
people to get rid of their PC databases, all
they had done was to create a greater need
for them in order that the resultsof their en‑
quiries on the corporate data could be
stored locally.

Many people felt that the enquiries could
be fed into spreadsheets or word proces‑
sors. But if the data was to be utilised then
it had to be pulled down into aDBMS on
the localPC. Letus consider anexample.

If I were to enquire on a large corporate
database for information about suppliers in
a particular area and wanted to look at all
the goods I had purchased from them, the
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data obtained is likely to be spread over a
range of different tables and, possibly, over
a couple of machines depending on the size
of the organisation.

Client/Servers quibbles
This information would have to be pulled
into pseudo tables and a pseudo database

For anyone purchasing in
the early days of desktop
computing you only had
dBASE,Wordstar and
either Supercalc or
Lotus 123

by the corporate system as it assembled the
result of my enquiry. If I wanted to then re‑
fine my enquiry, or carry out a range of op‑
erations on the data locally, then I would
have the problem of being able to rephrase
my request and select the subsets. First, I
would have to wait whilst all the data was
deselected, and then reselected using the
new, tighter, criteria. Iwould then have to
waitwhilst processing time was found at the
server end.

One major problem with client/server
applications is that they stress the server da‑
tabase more and increase the throughput of
data. Instead of being able to limit the num‑
ber of concurrent users by limiting the lo‑
gons, with client/server, requests are fired
at the server from a range of places. These
are queued to provide a steady high levelof
usage. Peaksand troughs often disappear to
be replaced by the system working close to
capacity for longer.
Should I then decide that there was still

too muchdata to work with or that I had left
out a field, then I would have to go through
this process all over again. This could only
lead to a decrease in performance both for
the user and for the system overall. By us‑
ing a PC database I could make my initial
request and then either work from the serv‑
er or transfer the data locally allowingme to
work on the data making subsets and pro‑
ducing reports or manipulating the data
without impact on other users or systems.
This can only be achieved with a PC data‑
base because of the need for aDBMS to
handle the volume of data.
All told this makes a very convincing

case for the retension of the PC database.
Letusnow consider another.

A case for the PC
One of the reasons that the PC database
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gained rapid acceptance was the time and
costs of storing data centrally. Centrally
stored data reduces access and flexibility
and introduces acosting factor to any single
piece of data. To allocate storage on amini
or mainframe requires that the data is im‑
portant to the company in the wider scheme
of things. As auser, my view of data is often
limited to my particular job function and the
my needs in ensuring that I can meet my
goals and targets.
Muchof the data storedonPCs is not re‑

quired by other users or other departments
so it would be difficult to make a case for
central storage where the costs of that stor‑
age are much higher than the PC. This
would lead to a reduction in data storage
with the potential for a reduction in effi‑
ciency in working practices because access
to these seemingly insignificant pieces of
data can mean the difference between suc‑
cess or failure.
A name and address database for one

person might, in a sales department, be
neededby other people but if it is only there
asa list of possible clients can you justify it
beingheld in acentral database?
If it is a list of possible clients then it

mustbe possible for any person to delete re‑
cords from it when they prove to be of no
use. How do you deal with the disgruntled
employee deleting records to satisfy some
imaginedslight?

Finally
If I want to work through a set of records
from a range of suppliers prior to evaluating
who wewill do business with over the next
few months I need to be able to represent
that data in several ways. Once I have the
initial data set then I require no further ac‑
cess to the corporate data storage so imme‑
diately I have the freedom to change,
manipulate, delete andplaywhat-ifs withmy
data set locally.
I am not constrained by the need for

links to corporate machines, I am not af
fected should a computer fail. No one needs
to allocate space on the client computer or
create a structure to store my data in.
The requirements for PC databases for

these reasons alone will transcend the cur‑
rent move to client/server. All the prophets
currently proclaiming the end of the PCda‑
tabase have little experience in the history
of computing. They need to take time out to
step back and look at the problems of only
have a mid-range solution with links to
spreadsheets andword-processors.

Tan Murphy has been in IT since 1983.He
can becontacted byemail as i m u r ‑
phy@cix.compul ink.co.uk.
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Object-Oriented.
down to the

Robert Trangmar :
takes a look at current E:

and future trends in
object-oriented operating
systems with particular
reference to the Mach

microkernel and NeXTstep.

I must admit to having had a few reserva‑
tions when I was asked to write this article.
Mostly because despite the large steps for‑
ward made using the object-oriented ap‑
proach to application development, there is
still aconspicuous shortage of mature oper‑
ating system technology based on the same
concepts. However, times are changing and
several companies including the traditional
‘big-guns’ such as IBM and Apple (with
their Pink/Taligent project) have embraced
the object model for a new generation of op‑
erating systems with commercial products
nearing the end of their development cycle.
Even Microsoft, previously not best known
for its radical leaps forward in OStechnol‑
ogy is having a go, so what sort of things
are they actually doing and howwill it bene‑
fit developers?

Objects, from the kernel up
One of the great things about Unix is, and
always has been, its powerful system serv‑
ices (i.e. interactive multi-tasking, transpar‑
ent networking and device access) all
reachable by the developer througha rela‑
tively simple, though continually growing,

one
set of system calls. As the years have
passed, however, the Unix kernel has
grown ever more large and unwieldy, such
that the addition of new functionality has
had an impact on the size and performance
of the system as a whole, making the aver‑
age monolithic Unix kernel something of a
fearsome beast to maintain and debug.
Something had to give eventually and along
came the concept of microkernels; systems
so small that a current aim is to make them
fit totally into on-chip cache memory so that
even the losses in performance associated
with accessing the main address bus are op‑
timised out. However, this reduction in size
is not achieved without some casualties in
terms of the traditional services a kernel
provides. Figure 1 gives a generic view of
howmicrokernelbasedOSare designed.

The Mach approach
During the early part of the 80s, re
searchers and students at Carnegie Mellon
University (CMU) ‘in Pennsylvania took the
then unusual approach of designing an op‑
erating environment which dealt only with
memory management, process (task) con‑

APPLICATION
PROCESS

NETWORK
MESSAGE
SERVER

ENVIRONMENT
SUBSYSTEM

USERMODE

KERNELMODE

PROCESS SHEDULING
SYSTEM MEMORY MANAGEMENT
SERVICES L.P.C.

DEVICE DRIVERS

HARDWARE
DEPENDANT
ROUTINESAs the years have passed

the Unix kernel has grown
ever more large and
unwieldy

Figure 1 - Amicrokernel-basedarchitecture
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chasing in the early days of desktop com‑
puting, you only had dBASE,Wordstar and
either SuperCalc or Lotus 123 as your soft‑
ware packages.
The problems with designing relational

databases and the conflict as to what should
constitute a Relational database was prob‑
ably responsible for the fact that the flat file
databases were able to take control of the
desktop database market. Slowly, however,
other products came to the desktop asRela‑
tional databases and people started to take
the PCdatabase seriously.

Size is right
Whilst all this was going on, papers were
being published taking about the possibility
of actually seeing data asindividual objects:
the concept of object orientation was being
formulated.

During the 1980s the PC database ac‑
quired functionality. As hardware got faster
and storage capacities improved, much was
made of moving systems to PCs from de‑
partmental and corporate systems. This par‑
alleled the mainframe/mini computer
argument that was currently ragingover the
ability of computers to cope with the work‑
load required of them. Slowly the minis and
super-minis were eating into the traditional
mainframemarket and taking over the man‑
agement of corporate database systems.
This meant that the data which these sys‑
tems had previously handled was passed
down the line to PCs and onto newly cre‑
ated network servers.

The down side of downsize
Towards the end of the 1980s the cries of
downsizing and rightsizing could be heard
everywhere. The PC database was becom‑
ing the king. It had achieved this remark‑
able state by default rather than design.
Although the systems continued to become
more powerful, the traditional database ven‑
dors had started to become more and more
interested in this market. Informix and Or‑
acle, to name two, both launched PC prod‑
ucts and both suffered from performance
and storage issues which drastically limited
their ability to compete in the PCmarket.
The growth of the PC database also cre‑

ated serious problems for system analysts
who were used to creating a logical model
from which the programming teams would
derive the working product for the users.
This logical model was created in isola‑

tion from the physical product and was
often the result of some tortured proce‑
dures which required extensive systems de‑
sign knowledge.

Suddenly there was this group of people
who had learnt how to create their own sys‑
tems, often with little or no formal training
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and they had very specific ideas on how the
system should work and what they wanted
from it.When askedwhat they wanted, they
would point to a system on a PC and say,
‘Here’s our prototype. It does what we want
except we need it to runa bit faster and in‑
clude the following extra functionality.’
This change in circumstances was often

followed by demands for better and simpler
access to data held within corporate sys‑
tems and requests for selection of data and
downloads to local systems. In addition us‑
ers wanted the flexibility to movetheir data

Towards the end of the
1980s the cries of
downsizing and
rightsizing could
beheardeverwhere

around the company, not just their depart‑
ment. Once they had finished with data
brought down into their local system they
wanted to put the updated data back into
the corporate model. Data integrity be‑
came a major issue in addition to access
and accessibility.

Client/Server - anecessity
The idea of data stored anywhere within an
organisation and accessable from anywhere
else was evolving and the terminology of cli‑
ent/server was being bandied about. The
question that now remainedwas ‘how could
this bestbe achieved?’
The problems to be overcome were data‑

base design, performance, a common trans‑
port layer and access rights. The database
design was the first sticking point because
the user community had become used to
building its own databases and applications.
When DP departments made it clear, dur‑
ing the 1980s, that they saw PC databases
as toys rather than business machines, us‑
ers developed their own skills, often as a re‑
sult of many hours playing with the
software both at work and at home. This
contrasts sharply with the degree courses
taken by many DP staff and the structured
analyst -analyst/programmer - programmer
environment which persists in corporate
computer departments.
As databases grew in size, the need for

greater access increased with it. The result
was that databases were moved off PCs
onto network servers where many users
could gain that access, but this often re‑
sulted in poor performance and even data
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corruption. The solution was to marry the
skills of the PC users and the DP depart‑
ment to evaluate the product and to correct
the design of the files. This in turn cor‑
rected the second problem, that of perform‑
ance. Even so, there was often a need to
start throwing resources at a database in a
way that previously hadn’t been possible
when it had resided on a PC. In addition
there was a need for products which could
span the different operating systems and
which would allow data to be interchanged
easily.

Buying in databases
The solution to this came from two different
camps. The first was the PCcompanieswho
saw achance to move into the Unixmarket‑
place with their databases using their exist‑
ing customers as pressure on DP
departments to treat them seriously and
picking up vast sums of business along the
way. The second group was the more tradi‑
tional vendors who were convinced that
there had to be away of moving their prod‑
ucts down onto the PC platform or, if it
came to it, buying an existing product and
merging it with their other products.
Amongst the first group were Fox Soft‑

ware, Ashton-Tate and Innovative Software,
all of whom hadconsiderable reputations in
the PCmarketand all of whom hadmuch to
gain by looking at other markets. Ironically
they all looked at the Unix/Xenix market
and they all ended up being acquired by
other players. Fox Software was acquired
by Microsoft who needed a company that
was serious about databases to plugadeficit
in its own product line; Ashton-Tate was ac‑
quired by Borlandwho sawa chance to en‑
hance its market share by buying the long
time market leader and Innovate found it‑
self acquired by Informix Software who had
some grand plans for its Smartproduct.
For Microsoft and Borland, the initial re‑

quirement was to have a heavyweight data‑
base which could provide the power at the
PC and network end whilst being able to
compete at the bottomend of the Unixmar‑
ketplace. Bothwere working on lightweight
database products, Access and Paradox re‑
spectively but these lacked some of the so‑
phisticated features and power to be found
in their new acquisitions.

Informix saw it differently. It promised
the power of its Unix products mixed with
the simplicity of a DOS product where
power and ease of use would go hand in
hand. Unfortunately it misjudged the mar‑
ket and has now leased the rights to Smart‑
ware to a Canadian company called Angoss .
which is showing that the original goal is
achievable but througha slightly different
route.
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themselves on a single machine, it is possi‑
ble for a task on one machine to send and
receive from a task on another. This is a
lower level form of the Distributed Objects
concept which can allow for, among other
things, remote processing, although be‑
cause of the relative slowness of 10Mibs
Ethernet is most often used for network in‑
formation systems.

A recent development in the field of
lower level servers is that of object oriented
process schedulers with differing priority
schemes allowing system administrators to
load differing modules to suit individual cir‑
cumstances (see the CHOICES O/S from
the University of Illinois at Chicago). For
example, if a machine is a dedicated NFS
server it may be better to runwith ascheme
that only has a small amount of interactive
capability, spendingmuchof its time servic‑
ing file system requests ona high but fixed
priority, whereas a user machine would
probably have the opposite. Likewise with
file system support.
With the legacy of many differing file

systems behind us over the years, design‑
ers are now looking at ways of implement‑
ing many such schemes within new
operating systems. OS/2, for example,
wishes to have access to HPFS and DOS
FATstyle systems, yet designers and devel‑
opers needa consistent interface to them
both. By implementingfile system I/O driv‑
ers asobjects, the interface to each can re‑
main the same and relatively clean, being
loaded at boot time as the user requires.
Developers then ignore the differences (ex‑
cept in the case of long or short filenames)
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memorywhen not in use. Like the kernel, it‑
self, these modules run in kernelmode and
so care should generally be taken with ex‑
ception handling since they can (and will
often during the development stage!) cause
system crashes.

Figures 2, 3 and 4 list some basic code
for a loadable kernel server which acts asa
packet sniffer on computers running
NeXTstep’s version of Mach. The first two
are headers.The MESSAGE.H file includes
the service name andMachmessage format
for communication with a client process
(code for this is not included... I’ll leave that
as a project for the more keen among you!)
and so should be included in that source.
The SNIFKERN.H and SNIFKERN.C files
contain the bare minimum routines needed
to intercept a packet as it leaves the driver
and make a copy in the local (kernel) ad‑
dress space before wrapping it in a Mach
message and broadcasting it to any (single)
client that attaches. Note that I have created
the Mach message format by hand instead
of using the Mach Interface Generator,
MIG.This is purelybecause it is so simple.

A Client running in user space can deal
with the packet as it see’s fit: probably by
putting it in a queue with one thread that lis‑
tens to its receive port.This thread removes
the packet from the queue and sorts it into
the different packet types i.e. IP, IPX,ARP,
etc using the frame type. The code is com‑
piled with KERNEL, KERNEL FEATURES
and Mach flags defined, then the SN I F K ‑
ERN_RELOC module that results is loaded
and unloaded using the NeXT utility,
k 1_u t i l , the kernel server loader.

Applications asclients
That said and done, it’s a fair leap to the
arena within which most developers do
their work. Most programmers work in an
environment such as Windows or DOS
where amuch higher level of abstraction is
needed in system calls. Machand other mi‑
crokernels don’t providemuch in the way of
a user or programmer friendly environment
and another level entirely is needed for de‑
veloping within a GUI or even for opening
files. This is catered for, aspreviously men‑
tioned, through the use of servers; proc‑
esses run at system startupwhich have little
or no hardware specific code but answer all
requests through the microkernel and pro‑
vide the programmerwith usable tools to do
his or herwork. An example of this on NeXT
computers is the BSD 4.3 server which pre‑
sents the programmer or user with a Unix
compatible front end. Essentially this means
that the services of themicrokernelcanbeig‑
nored and a programmer can develop appli‑
cations which just use Unix system calls.
These get translated by the server if it cannot
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trol and IPC (inter-process communication).
All other systems services were left for
other layers (in user space) to deal with. In
fact, this modular approach was extended
further in that most routines within the ker‑
nel (known as Mach) were divided into
hardware dependant and hardware inde‑
pendent groups so that a high degree of
portability could be achieved. Like most OS
work it was written in C, with assembler be‑
ing used only in the most speed criti‑
cal/hardware specific sections.

Mach has provided a framework for the
future. Much of the current and next gen‑
eration systems have been built by develop‑
ers drawing on the work at CMU. This is
notable from the choice of Mach 3.0 as the
base for IBM Workplace OS and Taligent.
NeXT Computer Inc started way back in
1986 and modified version 2.0 for the bot‑
tom layer of its NeXTstep operating system;
the major differences being the kernel size
(Mach was not then truly a microkernel)
and the addition of ‘home-grown’ loadable
kernel servers.

Sewing A Thread
First off, it’s probably stretching thingsa bit
to call Mach an Object-Oriented system
(Chorus, a French microkernel has a better
claim, having been mostly written in C++,
using the concepts much more fully)
though the central tenets of OOP systems
with their message passing have been ad‑
hered to. Mach, itself, relies greatly on ex‑
ternal ‘servers’ to provide ‐ the
user/programmer with functionality such
as network support, and user services such
as shells. Communication between these
programs are in the form of Mach mes‑
sages (see the Fly with MIG box for an ex‑
ample). Mach splits the traditional notion of
aprocess into two abstractions, the task and
the thread; a task being the environment in

#include < s t d i o . h >
# i n c l u d e  < k e r n s e r v / p r o t o t y p e s . h >
#include <kernserv/kern_server_types.h>
#include <net/netif.h>
#include <ne t ine t / i n .h>
# i n c l u d e  < s y s / e r r n o . h >
# i n c l u d e  < s y s / t y p e s . h >
#include < s t r i n g s . h >
#include <net/etherdefs.h>

/ * T h e a d v e r t i s e d k e r n e l s e r v i c e p o r t * /

/*Connect ion message st ructure* /

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

msg_header_t h;

which program execution occurs (ie the ad‑
dress space) and a thread being the basic
unit or point of control of execution.

Each task that the system creates has its
own communication ‘ports’, at least one
thread anda set of rights which allow or
deny communication to other parts of the
system including memory management.
Within each task, all threads inherit and
share these services which cover exception
handling and standard IPC. A thread con‑
tains very little state information. Thus on
multi-processor systems (one of the design
goals of the CMU researchers) the kernel
can optimise its usage of the hardware envi‑
ronment. A key concept with threads is the
fact that all threads within the same task
share address space and thus have global
access to the same data. (In general, Fork‑
ing tasks also share address space until one
task wishes to write to a variable, then an
exception occurs and the data is copied to
the new task’s private address space). This
scheme is called ‘copy-on-write’ and is used
to speed transitions by delaying and stag‑
gering the expensive job of creating new
processes). Variables shared between
threads should generally be markedvolatile
or access to them should be protected in
code by the use of mutex locking. Basically
a mutex is a mutual exclusion flag around
the data which suspends threads until an‑
other thread has finished updating it. For
example:
mutex_lock (myLock) ;
/ * m o d i f y s h a r e d d a t a * /

mutex_unlock (myLock) ;

When one thread enters this code it
grabs the lock and holds it until it is time to
unlock. Other threads block until the lock is
released. Mach has several functions relat‑
ing to locking, unlocking and testing the

msg_type_t  t ;
i n t i n l i n e D a t a ;

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

/ * Connect ion t y p e * /

#define CONNECT_REQ 1
#tdefine DISCONNECT_REQ 2
#define STATS_REQ 3

/*Data message st ructure* /

s t r u c t en_Mach msg
{

msg_header_t h;
msg_type_t type_1 ;
s t r u c t ether_header e h ;
msg_type_t type_2;
u n s i g n e d c h a r da ta [ETHERMTU];

Figure2-Mach messagingdefinitionsforPacketsniffer and client
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#inc lude " m e s s a g e . h "

#define SNIF_KERN_NAME " e s n i fi t ”
#define SNIF_UNIT 0
#define SNIF_TYPE_NAME " P a c k e t S n i f ‑
f e r "

#define TYPE_SIZE 2
#define SNIF_MTU (ETHERMTU ‑
TYPE_SIZE)
#define DADDR_OFFSET 0
#define SADDR_OFFSET (DADDR_OFFSET + \

NUM_EN_ADDR_BYTES)
#define TYPE_OFFSET (SADDR_OFFSET + \

NUM_EN_ADDR_BYTES)
#define DATA_OFFSET (TYPE_OFFSET + \

TYPE_SIZE)

/ / G l o b a l s f o r t h e S n i f f I t
/ / k e r n e l m o d u l e

s t a t i c u n s i g n e d l o n g i n _ p a c k e t s ;
/ / t h e e t h e r n e t d e v i c e

/ / a p p l i c a t i o n r e c e i v e p o r t
p o r t _ t r e m o t e p o r t ;
kern_server_t i n s t a n c e ;

/ / message b u f f e r f o r a p p l i c a t i o n

s t r u c t p k t _ b u f f e r
{

i n t in_use;
s t r u c t en_Mach_msg msg_buf;

he

Figure3-Definitionsfor SNIFKERN.H
header

state of mutex flags and so multiple threads
within a process are commonplace in sys‑
tem code.

Services thru objects
Message handling is a key tenet of a kernel,
more so in a system which relies on exter‑
nal servers for most of its services. Different
versions of Mach, for example, have only a
minimal amount of I/O code. Such facilities
are mostly implemented in external mod‑
ules.The advantage here is that drivers, file
systems, networking and even some of the
memory management exist outside of the
centre and can be implemented or removed
asthe localarchitecture or user dictates.

A development of the concept of messag‑
ing which has become as common in Mach
is that of the user-level network message
server. This provides the kernel (and thus
all other processes by virtue of messaging)
with connectivity to other machines in a net‑
worked environment and means that in‑
stead of tasks just communicating between
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FEATURE

/ * B a s i c i n i t i a l i s a t i o n a n d p r o v i d i n g i n ‑
t e r c e p t r o u t i n e s f o r

* a p a c k e t t r a v e l l i n g f r o m t h e d r i v e r .
I f s u c c e s s f u l l y r e a d

* ( u s i n g n b _ r e a d ( . . . ) ) t h e n c o p i e d i n t o
a M a c h message

* a n d s e n t t o a n y c l i e n t s t h a t h a v e r e g ‑
i s t e r e d .*

* N o t e : T h i s o n l y h a n d l e s a s i n g l e c l i ‑
e n t ( t hough m u l t i p l e s

* wou ld b e o n l y r e q u i r e a t a b l e . . . ) .
C l i e n t s c a n b e

* i d e n t i fi e d b y t h e i r u n i q u e M a c h p o r t .
sith

#include " s n i f k e r n . h "

s t a t i c i n t debug ;
s t r u c t p k t _ b u f f e r * s n i f P k t ;

/*
* S i m p l y s e n d t h e message o u t to t h e

c l i e n t . . . i f queue
i a i s f u l l t h e n d o n ’ t b o t h e r . T h i s i s

c a l l e d  b y  t h e
lad kern_serv c a l l o u t r o u t i n e a n d c a n

b l o c k . S i n c e w e
* h a v e v e r y l i t t l e space f o r s t o r a g e a n d

p a c k e t s
* c a n a r r i v e t h i c k a n d f a s t i h a v e c h o ‑

s e n n o t t o
* t r y to d e a l w i t h t h e m . Remember a s i n ‑

g l e p a c k e t w i l l
* be ETHER MTU + 18 b y t e s b i g .*
x7,

v o i d send_msg(void * i g n o r e )
{

msg_return_t r e t ;

i f  ( ! s n i f P k t - > i n _ u s e )
r e t u r n ;

r e t = msg_send((msg_header_t *) & s n i f P k t ‑
>msg_buf,

MSG OPTION _NONE, 0) ;
sn i fPk t -> in_use  =  0 ;

}

/ /Get a message o f f t h e d r i v e r , f o r m a t a n d
s e n d a . s . a . p
v o i d queue_msg(netbuf_t t h i s B u f )
{

i n t p s i z e ;
kern_return_t r e t ;

/ * w e w a n t t o move q u i c k l y b u t n o p o i n t
i f n o a p p l i c a t i o n needs d a t a * /

i f ( remote_port == PORT_NULL)
r e t u r n ;

i f  ( sn i fPk t -> i n_use )
r e t u r n ;

snifPkt->in_use = 1 ;
p s i z e = n b _ s i z e ( t h i s B u f );

nb_read( th isBuf , 0 , ETHERHDRSIZE,
&sn i fPk t ->msg_bu f . eh );

n b _ r e a d ( t h i s B u f , ETHERHDRSIZE, ( p s i z e ‑
ETHERHDRSIZE) ,

&sn i fPk t ‐>msg_bu f . da ta );

/ / n o w we p a c k t h e M a c h message t y p e s
/ / d o t h e h e a d e r
s n i f P k t - > m s g _ b u f . h . m s g _simple = TRUE;

s n i f P k t - > m s g _ b u f . h . m s gsize
s i z e o f ( s t r u c t en_Mach msg) ;

sni fPkt->msg_buf .h.msg_type
MSG_TYPE_NORMAL;

sn i fPk t ->msg_buf .h .msg_ loca l_port
PORT_NULL;

s n i f P k t - > m s g _ b u f . h . m s g _remote port
mote_port;

snifPkt->msg_buf.h.msg_id
MSG_HAVE_PACKET;

/ / d o t h e e t h e r n e t h e a d e r
snifPkt->msg_buf.type_1.msg_type_name

MSG TYPE B Y T E ;
s n i f P k t - > m s g _ b u f . t y p e _ 1 . m s gtype size =

s i z e o f (sn i fPk t ->msg_buf .eh);
s n i f P k t - > m s g _ b u f . t y p e _ 1 . m s g _ t y p e _number

= 1 ;
s n i f P k t ‐ > m s g _ b u f . t y p e _ 1 . m s g _ t y p einline

=  T R U E ;
snifPkt->msg_buf.type_1.msg_type_long‑

f o r m = FA L S E ;
snifPkt-‐>msg_buf.type_1.msg_type_deallo‑

c a t e = FA L S E ;

=  8 ;
s n i f P k t - > m s g _ b u f . t y p e _ 2 . m s gtype inline

=  T R U E ;
snifPkt‐>msg_buf.type_2.msg_type_long‑

f o r m = FA L S E ;
snifPkt-‐>msg_buf.type_2.msg_type_deallo‑

c a t e = FA L S E ;

i f ( ( r e t = kern_serv_callout ( & i n s t a n c e ,
send_msg, N U L L ) ) !=

KERN_SUCCESS)
{

p r i n t f ( " [ % s ] : Queue p a c k e t : kern_serv‑
e r _ c a l l o u t ( ) f a i l e d w i t h [ $ d ] . \ n " ,

SNIF_TYPE NAME, ( i n t ) r e t ) ;
}

}

/ / In fo rm d e v i c e t h a t we w a n t i t ’ s p a c k e t s
s t a t i c v o i d sn i fkern_at tach(vo id * p r i v a t e ,
n e t i f _ t r e a l i f p )
{

n e t i f _ t m n e t i f p ;

d e b u g  =  0 ;
i n _ p a c k e t s  =  0 ;
r e m o t ep o r t = PORT NULL;

s n i f P k t  =
( s t r u c t p k t _ b u f f e r * ) k a l ‑

l o c ( s i z e o f ( s t r u c t p k t _ b u f f e r )) ;
i f ( ! s n i f P k t )
{

p r i n t f ( " [ % s ] : E r r o r a l l o c a t i n g memory
i n  s n i f k e r n _ a t t a c h ( ) \ n " ,

SNIF_TYPE_NAME) ;
r e t u r n ;

}
snifPkt->in_use = 0;

i f ( s t r o m p ( i f _ t y p e ( r e a l i f p ) , IFTYPE_ETH‑
E R N E T )  ! =  0 )

r e t u r n ;
m n e t i f p = i f _ a t t a c h ( 0 , s n i f k e r n _ i n p u t ,

0, 0, 0,
" s n i fi t " , SNIF_UNIT,
IFTYPE_ETHERNET,

SNIF_MTU, IFF_PROMIS

NETIFCLASS SNIFFER,
NULL) ;

i f ( ! m n e t i f p )
{

p r i n t f ( " % s : a t t a c h : e r r o r f r o m i f _at‑
t a c h ( ) \ n " , SNIF_TYPE_NAME) ;

r e t u r n ;

Figure4 - Asimple loadable kernelpacketsniffer using the ethernet interface

Conclusion

The main gains from object oriented operat‑
ing systems will be in their portability be‑
tween hardware architectures. This, to the
developer, has major gains if it also means
multi architecture binaries where an appli‑
cation developed and compiled on one sys‑
tem runs straight from the disk on another
system or at least can be re-compiled and
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run. The great tradeoff in this modularity
which will certainly lead to more reliability,
however, has been speed of execution. Us‑
ers are demanding ever more performance
from their Machines and, if the operating
system itself hogs CPU time while messag‑
ing down through different layers of itself,
they will not be best pleased. That said, of
course, new operating systems are accepted
on to the market very slowly and hardware
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net i f_ d e v i c e = r e a l i f p ;
}

/ / i n i t i a l i s a t i o n f u n c t i o n c a l l e d b y k e r n ‑
l o a d e r
v o i d s n i f k e r n _ c o n fi g ( i n t n )
{

d e b u g = 0 . 0 ; / / U n u s e d a s y e t . .

p r i n t f ( " S n i f I t : K e r n e l C o n fi g . . . \ n " ) ;
i f _ r e g i s t e r v i r t u a l (snifkern_attach,

N U L L );
}

/ / h a n d l e a n d q u e u e e t h e r n e t p a c k e t s
s t a t i c i n t s n i f k e r n _ i n p u t( i fp, r e a l i f p ,
b u f ,  e x t r a )
n e t i f _ t i f p ;
n e t i f _ t r e a l i f p ;
ne tbuf_ t b u f ;
v o i d * e x t r a ;
{

i n t r e t c o d e ;
u_short e t y p e ; / / e t h e r n e t f r a m e

t y p e . . . w e c o u l d s o r t o n t h i s

/ / d o w e want p a c k e t s f r o m t h i s d e v i c e ?
i f ( r e a l i f p ! = n e t i f _ d e v i c e )

r e t u r n EAFNOSUPPORT;

/ / r e a d f r o m t h e n e t w o r k d e v i c e
r e t c o d e = nb_ read (bu f , ( u n ‑

s i g n e d ) TYPE_OFFSET,
( u n s i g n e d ) TYPE_SIZE,

( v o i d * ) &e t ype ) ;
i f  ( r e t c o d e )

r e t u r n EAFNOSUPPORT; // r e j e c t !

/ / W e w a n t a l l v a l i d p a c k e t s . . s o r t t h e o u t
i n t h e c l i e n t

in_packets++; // w i l l g e n e r a t e a s t a t s
t y p e l a t e r

queue_msg (buf) ;
r e t u r n EAFNOSUPPORT;

}

/ / M a c h Message h a n d l e r . P r o c e s s e s r e ‑
q u e s t s
boolean_tsnif_handle_msg(msg_header t
*msg , v o i d * e x t r a )
{

r e g i s t e r C o n n e c t i o n * I n 0 p ;

I n 0 p = ( C o n n e c t i o n * ) msg ;

s w i t c h ( I n O p - > i n l i n e D a t a )  {
c a s e CONNECT_REQ:

remote_port = In0p->h.msg_re‑
mote_port ;

b r e a k ;
c a s e DISCONNECT_REQ:

remote_port = PORT_NULL;
b r e a k ;

c a s e STATS_REQ:
p r i n t f ( " I n b o u n d p a c k e t s = [ % u ] \ n " ,

i n _ p a c k e t s );
b r e a k ;

d e f a u l t :
p r i n t f ( " [ % s ] : Unknown r e q u e s t f r o m

a p p l i c a t i o n ! \ n " , SNIF_TYPE_NAME);
}
r e t u r n T R U E ;

}

/ /  F ree  da ta
v o i d snifit_signoff ( v o i d )
{

k f r e e ( s n i f P k t , s i z e o f ( s t r u c t p k t _ b u f f ‑
e r ) ) ;

p r i n t f ( " U n l o a d i n g P a c k e t S n i f f e r \ n " );
}

just seems to get faster and less expensive,
so there is good reason to believe that by
the time system software gets into version 1
or 2 (ie. tried, tested and just a little bit sta‑
ble), the hardware will be about to make it
fly even if the original beta copy ran like a
dogwith awooden leg...! a

Robert Trangmar is an systems integration
consultant living in New York.
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OBJECTIVE

The Windows NT
Registry
Ifyou're sick and tired
of that plethora of .INI 6/

files inyour Windows directory,
it's nothing that 16MBof RAM,

a new hard disk and an
upgrade to NTwon't fix, as
LaineStump discovers...

Imagine runningWindows
with no backwards
compability - this would
certainly deal astiff blow
to RAMmanufacturers and
silicon wafer plants

28

Windows 3.1 configuration information is a
mess. Some applications store information
in Windows’ own WIN.INI file, while some
create their own INI file in the Windows di‑
rectory. My \WINDOWS directory contains
68 separate IN I files, ranging from 48 to
12879 bytes in length. The total size re‑
ported by D I R is 72506 bytes, but the actual
space taken on the disk is somewhere
closer to 280 KB due to DOS’ minimum
block size. Many of these INIfiles were cre‑
ated by programs I long ago removed from
my disk, but I’mnot sure which, and I don’t
want to go about experimenting, either. SoI
livewith it.

The Problemwith .INI
Of course, in these days of less than adollar
per MB of disk drive, 200 KB is nothing to
quibble about, but there are other prob‑
lems. For example, if a word processing
program stores the default state of over‑
write mode in an INI file, and two different
users like to have overwrite mode in a dif‑
ferent state on startup, those two users
must have separate INI files in separate di‑
rectories. Unfortunately, most applications
always look in theWindows home directory
for these files, so each user must have (at
least a partial) separate Windows installa‑
tion. Additionally, many applications don’t
allow for the simultaneous presence of
more than one version of the program - the
new version writes over the old one’s INIin‑
formation.

And just today I saw another example of
problems with INI files. I stood by and
watched as someone with minimal Win‑
dows knowledge edited an INI file contain‑
ing hardware setup information by hand
(then later did the same myself). While
some might consider it an advantage to
have all configuration information in a
world readable text file for easy perusal and
modification,the truth is it makes it easy for
anunqualified user to screw things up.

Finally, my pet peeve about IN I files: be‑
cause most are stored in the Windows
Home directory, and many applications just
plunk their stuff in the middle ofWIN.INI, it
is impossible to trash and reinstall Win‑
dows, or install a different version of Win‑
dows while keeping the old version, without
losing the configuration of many of your ap‑
plications.

The NTRegistry
The Windows NT designers had heard
about many of these problems and decided
that solving them was worth adding another
30or so functions to the already bloated-be‑
yond-belief Windows API. Hence was born
the NT Registry, a mutated offspring of the
Windows 3.1RegistrationDatabase.
While the Registration Database con‑

tained keys and associated values, it was
used only for storing file associations
(which application or OLE server to use for
which type of file). The NT Registry (appar‑
ently also in Chicago) is much more com‑

Key
Namey Stringusedto access the key.Mustbeunique at this level.
ClassObject Class name. Notusually usedby applications
Security Descriptor StandardWindows security descriptor. optional
Time Stamp Time of lastmodificationof this key’svalues
Subkey(s) Zero or more Keys

Value(s) Zero ormore piecesofinfo:
Name Stringused to access the value
Type Type of data stored in value
Data Arbitrary data up to 1MB

Figure 1 - Contents of keys and values
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service them itself to lower level Mach mes‑
sages and the results are passed back to the
application or task which acts as the client
in this transaction.

NTclient/server architecture
Perhaps a better example of multiple user
level servers is Windows NT which, again,
uses a microkernel architecture (though
slightly different from Mach). This has sev‑
eral OSservers including those for DOS, 16
Bit Windows, Win32, POSIX and OS/2, and
includes a layer above to coordinate mes‑
saging the right subsystem. With compati‑
bility in mind this is an obvious choice in
the design as most of these sections of the
system are usually written in C or C++
which can then be ported from machine to
machine easily once the kernel has been
completed.

In something of a departure from its for‑
bears, NT follows much of the object model
at its lowest levels. Its kernel mode portion
is split into two distinct units; Firstly the
HAL (Hardware Abstraction Layer), which
is a set of routines implemented asa type of
DLL which comprises, as the name sug‑
gests, all the hardware specific code and
secondly, the NT Executive. This layer has
much in common with Mach, but manages
afew additional tasks. These include: anob‑
ject manager for creation, deletion and man‑
agement of system objects which represent
system resources; a security reference
monitor that effectively traps calls to local
services and enforces security policies and
an enlarged I/O subsystem with a manager
module and network services.

Above the executive, in protected user
mode, run the environment subsystem serv‑
ers which call the native NT services they
need to create for the right execution envi‑
ronments of their individual client applica‑
tions. Unlike the lower levels these
generally only pay lip service to the object
model at the moment, though this looks
likely to change with the advent of Cairo (a
ground up replacement for Win32, etc) and
further revisions of user mode services
such asOLE.

Object layers for Developers
Servers and clients make for a nice modular
design, sure, and this is great for the ven‑
dors in that it makes for ease of porting
across different hardware platforms, but un‑
less the OOP design continues up through
the layers to the user environment and de‑
veloper tools, what use is it to the hard
pressed applications programmer? Well, at
first glance very little, unless the layers
above the microkernel provide aframework
with a well designed root/base class from
which full blown software projects can be
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derived. The best example I can give here
(mainly because it is the only OS shipping
at the moment which claimsa full develop‑
ment environment and is object-oriented) is
NeXTstep. (Don’t pay too much attention to
specifics here as most future OOP systems
will follow similar design philosophies, as is
the nature of the beast).

NeXTstep’s application framework is
called the AppKit. All user level classes on
this system are written using the base class
‘Object’. All objects within a typical NeXT
program have at the very least, the function‑
ality of this construct. On the face of it this
seems to do very little, it actually however,
provides each class derived from it with ini‑
tialisation methods, their own data storage
environment, persistence and runtime
method selection. A special class (called un‑
surprisingly the Application class) is de‑
rived from this base and each user
application has exactly one instance; in the
NeXT case a global called NXApp. This is
instantiated at runtime when the application
is launched.

Much of the Application kit is given over
to GUI objects, with a GUI drawing object
called a v i e w as the main starting point in
the hierarchy for on-screen windows, pan‑
els, menus and GUI goodies such as but‑
tons and sliders. Other Kit hierarchies for
accessing databases and providing distrib‑
uted object functionality are also included,
but generally provide their own path from
the Object class.

Taligent
Taligent’s system (not available until next
year, I’m afraid) will have a simpler design
based around the more advanced and
smaller Mach 3.0 kernel with a developer
framework of classes called, imaginatively
enough, Application Frameworks. In fact,
Taligent has set itself some fierce design
goals in that it hopes to provide a system
that dispenses with the non-oop layer of
BSD that NeXT provides and will have all
system services available through object
classes. Being written in C++, Taligent
needs to deal with some very complex is‑
sues involving that brain of C++ program‑
ming - multiple inheritance - to produce a
system which hides much of the low level
details and yet leaves the programmer with
a powerful hierarchy with which to develop
applications. Much of this is similar to the
MACApp framework, but Taligent hopes to
extend the functionality by having API’s at
two levels.

The first API is the client which is used
by other frameworks/class hierarchies or
application developers. This is for develop‑
ers who simply want to be a user of serv‑
ices,e.g. in the case that he or she wishes to
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FEATURE

Flywith M I G
Since Mach relies so heavily on
external servers to provide oper‑
ating system services, the kind la‑
dies and gentlemen at CMU
provide a uti l i ty wi th Mach re‑
leases to generate much of the in‑
terface code needed in this
communication. The_ utility is
known as MIG (The Mach Inter‑
face generator) and it lets the
server programmer simply define
which functions his or her server
wil l respond too in both the main
body of the server code and in a
definition file. The definition is
parsed by M I G which produces
two additions source code files,
one for the client and one for the
server. The server and clients
need only include the routines
produced to access the remote
functions.
An example of a definition file is

given here:
# inc lude <std_types.defs>
/ / a u s e r d e fi n a b l e t y p e
/ /  i s  s e t  h e r e . . .
/ / a c h a r a c t e r p o i n t e r

t y p e  s t r i n g P t r  =
“ ( M S GTYPE STRING, 8* 8 0 ) ;

r o u t i n e
makeReques t ( s e r v e r :
p o r t _ t ;

r e c o r d K e y : s t r i n g P t r ;
recordName : s t r i n g P t r ;
i n d e x : i n t ) ;

A client can call a Mach system
function to look up the port of the
server providing the information it
requires (a global name) and sim‑
ply call the function makeRe‑
q u e s t ( . . . . ) t o get the info i t
requires.
A server implements a listening
loop on its receive port and vec‑
tors calls to specific functions
(such as the above) to the appro‑
priate code segments.

write data to afile. Asecond API is provided
with hooks to the developers code, allowing
the modification of the framework from the
entry level and upward. This allows hard‑
ware changes to be reflected in all classes
derived in the framework by the addition of
routines at a suitable level. The customisa‑
tion potential looks good in theory.....
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prehensive. Structured much like a DOS or
Unix file system, the Registry starts with a
few ‘root’ keys which contain other keys.
These subkeys in turn may contain other
keys and/or values. Each value has a name
and possibly some data associated with it. If
you replace ‘key’ with ‘directory’ and ‘value’
with ‘file’ in the previous two sentences,
you'll see the resemblance. Figure 1gives a
formal description of the contents of keys
andvalues.

Organisation
Comparing the Registry to INI files, all con‑
figuration information in INI files was
stored asASCII text. The registry supports
several different data types (including AS‑
CII text and straight binary BLOBs among
other things). Also, whereas the location of
an application’s configuration information in
the INIfile structure was haphazard at best,
the hierarchical structure of the Registry
has made it possible to organise info in the
Registry in a standardised, easy to compre‑
hend fashion, making it more reasonable
for one application to take a peek at the con‑
figuration of another application (or the sys‑
tem itself).

To access any key in the Registry you
must open the key with RegOpenKeyEx ( ) .
One of the arguments to R e ‑
gOpenKeyEx( ) i s a handle to an already
open key. Before you start complaining
about an obvious Catch 22, you should
know that NT keeps several keys perpetu‑
ally open, with predefined handles for your
use. HKEY_CLASSES_ROOT is a handle to
the key below, in which all information re‑
lated to file type associations is stored (ie all
the stuff that is stored in the Windows 3.1
Registration Database). | HKEY_CUR‑
RENT_USER leads to user specific configu‑
ration information for the currently logged
in user, HKEY_LOCAL MACHINE leads to
all machine specific configuration and

HKEY LOCAL MACHINE
H a r d w a r e (R/O)

D e s c r i p t i o n
C e n t r a l P r o c e s s o r
M u l t i f u n c t i o n A d a p t o r

D i s k C o n t r o l l e r
D i s p l a y C o n t r o l l e r

ResourceMap
S e c u r i t y ( u s e s e c u r i t y f u n c t i o n s

t o q u e r y t h e s e )

Figure2 - Top Levels ofKeys in HKEY_LOCAL_MACHINEandHKEY_CURRENT_USER
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HKEY_USERS is the parent key of all user
keys.

Below HKEY_CURRENT_USER and
HKEY_ LOCAL MACHINE are partly parallel
configuration trees, the idea being that the
‘standard’ configuration for applications, as
well as hardware configuration, will be be‑
low HKEY LOCAL MACHINE. Any user
preferences overriding the standard con‑
figuration will be below HKEY_CUR‑

It is impossible to trash
and reinstall Windows
without losing the
configuration of many of
your applications

RENT_USER. Figure 2 shows the first levels
of these two trees.

As an example of where an application’s
configuration might be found, let’s say there
was a clothespin design program called
PinIt published by LaunderSoft, and the in‑
stalled version was 1.2. The information for
default editing parameters might be stored
in the key: HKEY LOCAL MA‑
CHINE\Software\LaunderSoft\Pin
I t \Vers ion1.2 \Edi tDefau l ts .

This shows the recommended conven‑
tion of storing configuration according to
publisher, app name and version. Note that
HKEY_LOCAL MACHINE is a handle to a
key, while all the others are actual key
names. When opening this key, you could
travel down the tree opening each level se‑
quentially and using its handle to open the
next, or you could simply specify all the lev‑
els at once.

Just as all software configuration is
stored below the Software subkey, informa‑

Sam ( u s e s e c u r i t y f u n c t i o n s
t o q u e r y t h e s e )

S o f t w a r e (R/W)
C l a s s e s
P r o g r a m G r o u p s
<company name> e g :
M i c r o s o f t

Wo r d
5 . 0
6 . 0

E x c e l
5 . 0

A l d u s
L o t u s

S y s t e m (R/W)

HKEY_CURRENT_USER
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tion about the hardware can befound below
the Hardware subkey. Things such as CPU
type, number of CPUs, bus configuration,
etc can all be found in astandard place.

Exploring
If you want to explore around the Registry
and see what’s there, you can either use the
program REGEDT32.EXE supplied with
NT, or you can write your own program to
traverse the tree of keys. How to do that?
There are two functions that make discover‑
ing all subkeys and values or a key quite
easy: RegEnumKeyEx() and RegEnum-‑
V a l u e ( ) . Once you have a list o f the
subkeys of a key, you simply use their
names to open and enumerate them, and so
on down the tree. To see the data of a value
whose name you already know, use
R e g Q u e r y Va l u e E x ( ) .

Figure 3 showsa routine that traverses
the registry from a given top level key.
Don’t worry, I know that having
p r i n t f ( ) ’ s in a Windows program is kind
of silly - this was the best way to show the
Registry-handling code without clouding
things up constructing list boxes, or filling
up funny data structures. You can replace
the p r i n t f code with whatever processing
you prefer. I have completely ignored the is‑
sue of security here, too.

Modifying
Use R e g C r e a t e K e y E x ( ) t o create a new
key and, if your program has proper secu‑
rity clearance, R e g S e t Va l u e E x ( ) t o mod‑
ify the values stored in a_ key.
R e g S e t K e y S e c u r i t y ( ) can b e used t o
changea key’s security.

Compatibility Mode
No software based on a processor with a
history like the 80386 would be complete
without some form of backward compatibil‑
ity. The Registry is no different. Applica‑

C o n s o l e
C o n t r o l P a n e l
E n v i r o n m e n t
K e y b o a r d  L a y o u t
N e t w o r k
P r i n t e r s
P r o g r a m G r o u p s
S o f t w a r e

<company name> e g :
M i c r o s o f t

Wo r d
y e )

6 . 0
E x c e l

32.0
A l d u s
L o t u s

Vol 9-Issue 2July 1994



New DESOviewXv2lets
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UntilDESQview/X came along, these software
applications hadapotentialmarket of around5
millionusers.Now they haveover 100million
potentialusers,becauseDESQview/X allowsX
software tobeported toDOSin aslittleasaday.

DESQview/x is the definitivepre-emptive
multitaskingPCenvironment offering localand
remoteXClient &XServer capability, together
with concurrent executionofbothDOStext and
MSWindows’ programs.AndDESQview/X
boasts the uniqueability toconvert these DOS

yoportX
ttleasoneday.

andWindows programs‐unmodified‐intoX
Clients for usebyany Xworkstation.
DESQview/X allowsX1l,MotifandBSDsocket‑

basedapplications tobeportedwith full32-bit
functionality (completewithvirtualmemory)
whilst retainingthe familiar framework ofMS‑
DOS.And,with newDESQview/X version 2,
everythingbut the network card is included for full
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v o i d T r a v e r s e R e g i s t r y(HKEY R o o t K e y, i n t l e v e l = 0 )

d a t a );
b r e a k ;

c a s e REG DWORD:
p r i n t f ( " % 1 l (DWORD) \ n " ,

* ( ( D W O R D * )data) ) ;

i n t h i s k e y
/ / v a r i a b l e names b o r r o w e d f r o m examp le i n

Win32
/ / P r o g r a m m e r ' s R e f . b r e a k ;
CHAR a c h K e y[MAX PATH] ; V iao a t
CHAR a c h C l a s s[MAX PATH] = " " ; }
DWORD cchC lassName = MAX PATH; }
DWORD cSubKeys ; / / # s u b k e y s
DWORD cbMaxSubKey; // max name l e n
DWORD c c h M a x C l a s s ;
DWORD
DWORD

f r e e ( n a m e ) ; f r e e ( d a t a );

/ / max c l a s s l e n
/ /  #  va lues
// max name l e n

/ / Now p r i n t t h e name o f e a c h k e y
/ / a n d t r a v e r s e i t .
c h a r *keyname = m a l l o c (cbMaxSubKey+1) ;

DWORD c h a r * c l a s s n a m e = m a l l o c ( c c h M a x C l a s s + 1 );
DWORD c b S e c u r i t y D e s c r i p t o r ; f o r ( c t = 0 ; c t < cSubKeys ; c t + + )
F I L E T I M E f t L a s t W r i t e T i m e ; {

DWORD maxkeyname = cbMaxSubKey+1;
DWORD maxclassname = c c h M a x C l a s s + 1 ;
RegEnumKeyEx (Roo tKey, c t ,

&maxkeyname, NULL
c lassname,

c V a l u e s ;
c c h M a x Va l u e ;
c b M a x Va l u e D a t a ; / / max d a t a l e n

RegQueryInfokey (RootKey,
&cchClassName,

&cbMaxSubKey
a c h C l a s s ,
N U L L ,  & c S u b K e y s ,
&cchMaxClass,
& c Va l u e s , &cchMaxValue,
&cbMaxVa lueData ,
& c b S e c u r i t y D e s c r i p t o r ,
& f t L a s t W r i t e T i m e );

keyname,
&maxclassname,

& l a s t w r i t e t i m e );
s \ n " ,

c l a s s n a m e );
p r i n t f ( "%*sKey: %s, C l a s s :

l e v e l , " " , keyname,
// xvecurse
HKEY SubKey;
LONG r e t = RegOpenKeyEx (Roo tKey,

c h a r *name = m a l l o c (cchMaxValuet+1) ; keyname, N U L L , KEY_READ, & S u b K e y );
c h a r * d a t a = m a l l o c ( c b M a x Va l u e D a t a t 1 ); i f ( r e t = = ERROR_SUCCESS)
f o r ( i n t . - c t . = 0 ; c t + + ) {

{ T r a v e r s e R e g i s t r y (SubKey,
CHAR v t y p e ; RegCloseKey (SubKey) ;
DWORD maxname = cchMaxva lue t+1 ; }
DWORD m a x d a t a = cbMaxVa lueDa ta+1 ;
RegEnumValue (Roo tKey, c t ,

& v t y p e , }
f r e e (keyname) ;

/ / p r o c e s s t h e v a l u e s a n d t h e i r d a t a

c t  <  c V a l u e s ;

l e v e l + 1 );

e l s e
name, p r i n t f ( " E r r o r o p e n i n g K e y \ n " );

&&maxname, NULL,
d a t a , & m a x d a t a );

p r i n t f ( " % * s % s
f r e e ( c l a s s n a m e );

l e v e l , " " , n a m e ); } / / T r a v e r s e R e g i s t r y( )
s w i t c h  ( v t y p e )

Figure3 - Traversing the Registry

tions using the old G e t P r o fi l e x x x ( )
and G e t P r i v a t e P r o fi l e x x x ( ) func‑
tions to read information from INIfiles may
actually be getting the data from the Regis‑
try instead. This is handled via associations
stored in the Registry itself in the key
HKEY LOCAL MACHINE\Software\Mi
crosoft\Windows NT\CurrentVer‑
s i o n \ I n i F i l e M a p p i n g .

There are even functions provided for
writing out entire sections of the Registry to
a text file and convertinga text file back into
Registry keys. This seems like a step back‑
wards to me, but could be useful if you
wanted to fax your configuration to a tech
support person, for example.

Let us pause for amoment and imagine
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the elegance of an imaginary PC running
Windows with no backward compatibility ‑
this would certainly deal a stiff blow to RAM
manufacturers and silicon wafer plants.

Registry Aftermath
Putting configuration information in the
Registry solves many of the problems pre‑
sent with the Windows 3.1 INI file scheme.
Configuration data is stored in a stand‑
ardised, controlled fashion, taking up much
less space per application. Provisions can
easily be made for multiple users with dif‑
ferent preferences. They still haven’t fixed
my favourite complaint though- if you trash
your Windows directory, all your applica‑
tion configurations die too. We'll have to see

EXE: The Software Developers’ Magazine

what Cairo holds in store for us. In the in‑
terim we should still be careful as to what
we do in the Windows directory.

For more details about the standard keys
and values stored in the Registry, take a
peek at Chapter 52 in the Win32 Program‑
mer’s Reference, Vol. 2. 2

Laine Stump is a software engineer at Morn‑
ingStar Technologies in Columbus, Ohio
who trashes his Windows installation with
alarming regularity. He can bereached via
email as laine@morningstar.com. Any exam‑
ple code mentioned in Laine’s articles can be
downloaded via anonymousftpfrom
Stp.morningstar.com in /pub/cpp.
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“| spent a brain-frying day at Software
Development 94. Unlike many conferences this
one had a message... MULTIPLATFORM.

The most powerful ‘MULTIPLATFORM’ mes‑

sage, however, came from Zinc Software...”

Peter Coffee

PCWeek (US) 28/3/94
At Software Development 94, the world's largest software development tool show, Zinc Software's booth
was jam packedwith developers searching for object-oriented, multiplatform development tools.

Zinc® Application Framework has library and interactive design tool support for: DOS Text, DOS
Graphics, Microsoft Windows (WIN16, WIN32s, NT), IBM OS/2, Apple Macintosh, UNIX character
(Curses), OSF/Motif (onmajor RISC, Intel and Alpha platforms) from just one set of C++ source code.

Peter Coffee continued in his editorial; “But the most remarkable thing in Zinc...is its support for internationaliza‑
tion. It's the chance to offer your software to non-Englishspeakers...outside the UnitedStates.” Zinc Application
Framework supports single-byte and double-byte characters, 12 international languages, and 18 locales. Zine
even includes a 158 pagemanualwith specific information on internationalizingyour product. Soregardless of
whether your customer is runningDOSGraphics and Motif in London,Microsoft Windows in Tokyo, or OS/2
andMacintosh in Frankfurt, Zinc is your object-oriented,multiplatform, fully internationalized solution.

T o g e t Z i n c ' s m u l t i p l a t f o r m m e s s a g e c a l l f o r f r e e t e c h n i c a l i n f o r m a t i o n

Call 44-(0)81-855-9918 orFax 44-(0)81-316-7778

Zinc Software (UK) Limited 106-108 Powis Street, London SE18 6LU Internet: info@zinc.com Copyright 1994 Zinc Software Incorporated. All Rights Reserved. Zinc is a regis‑
tered trademark and Zinc Application Framework is a trademark of Zinc Software Incorporated. All other trademarks and tradenames are owned by their respective companies.

> CIRCLE NO. 567



LOOKING AHEAD - The A le Newton

DigitalAssistant
seeks applications...

Cliff Saran wanted
more from his

Newton... Sothis month he’s
tried his hand at developing

applications for it.
As the Personal Digital Assistant (PDA)
market blossoms it has become necessary
for developers to make the transition from
considering these items simply as mere
gadgets to realising that they are genuinely
useful devices. In the case of the Apple
Newton,Apple has recently begun shipping
a software developer’s kit.

Getting started
The first thing to note is that it is not yet
possible to do development on the Newton
itself. The NDK is akind of embedded sys‑
tems development package. Apple recom‑
mends a Quadra with 8 MB of memory
running System 7.x as the host platform. It
hasalso said that it’sworking on aWindows
version of the NDK too. The plan is to pro‑
vide all supporting software for the Newton
on both platforms. Connection between the
Newtonand the Mac is via anullmodemse‑
rial cable.The link runs at 115,200baud.

Newton speak
Programming the Newton is achieved
through its own programming language
called NewtonScript. This is an interpreted
language which compiles down to a byte
stream that must be squirted down the se‑
rial line into the Newton for running and
testing the application under development.
NewtonScript is object-oriented, with a syn‑
tax similar to that of Pascal.

On the object-oriented front it offers in‑
heritance and support for exception han‑
dling: everything in NewtonScript is an
object. Objects can contain methods and in‑
herit directly from other objects so there is
no need for the concept of a class or class
instantiation.

To use Apple terminology, a frame is built
from a number of slots. These are roughly
equivalentto thefieldsin aPascalrecord.How‑
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ever, as well as holding data, slots can also
store methods. Two types of inheritance are
possible. The first is known as prototype in‑
heritance. Here, one object can encapsulate
completely the behaviour of another object.
A frame inherits those slots from its proto‑
type which it does not already contain. The
prototype is placed in a special slot in the
frame which is referred to as_proto.

Today, the NDK provides
the only way to develop
Newtonapplications
The second form of inheritance is parent

inheritancewhich enables hierarchiesof ob‑
jects to be created. The p a r e n t slot in a
‘child’ frame is used to specify a parent.

Paintinganapplication
The starting point for developing anapplica‑
tion is a new project in the NewtonToolkit.
This is the IDE for building and debugging
NewtonScript.The first step is to create the
layout, or view, of the application using the
graphics editor in conjunctionwith a palette
of what Apple calls templates. These can be
considered as ‘position holders’ for objects
whichwill becreated at runtime.Alongwith
visual elements of the application such as
push buttons, input lines and radio buttons,
the palette also includes templates for the
application itself and Newton services such
asfax, modemandAppleTalk connectivity.
The first template which must be placed

on the design is that of the application base
view. This determines, amongst other things,
the actual area of the Newton screen that the
resultingapplicationwill take up.The remain‑
ing controls are subsequently placed within
the application frame. Once the layout is com‑
pleted it is saved as a layout file and can be
previewed within the Newton Toolkit. Each
layout file can only contain one view but sev‑
eral can be added to an application to provide
multiple screens.

Down to the code
Once the application’s screen layout has
been designed it can be customised using
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the browser window. This allows the devel‑
oper to access the templates in the layout
file in order to change properties or write
methods associated with the view. For in‑
stance, the V i s i b l e property of an input
line canbe toggled.

A method is used to enable the applica‑
tion to respond to an event. So, if a push
button is depressed then the b u t t o n ‑
C l i c k S c r i p t methodwill b einvoked. Us‑
ing the browser the developer can add
NewtonScript to handle this event.

Remote inspecting
When the application is finally ready for

testing it can be compiled and then trans‑
mitted to the Newton. The Newton Toolkit
can be set up to perform this download
automatically on completing a successful
compile. On the Newtona new icon appears
in the Extras folder: the application is ready
to be run. Back on the Mac, the Inspector
window provides the debugging facility of
the NDK. Here, it is possible to issue New‑
tonScript directly to the Newton. It can also
be used to enter debugging commands and
browse the object storage system on the
Newton. Debugging support includes view‑
ing the call stack, tracing function calls and
settingbreakpoints.

If only it had...
Today, the NDK provides the only way to
develop Newton applications. But it does
the job well. The graphics editor and
browser combined with the power of New‑
tonScript should enable developers to cre‑
ate applications relatively easily. There is
only one drawback with the product today,
that being the lack of an interactive source‑
level debugger. The only other feature
which would have made the NDK complete
is aNewtonScript emulator for the Mac. So
Apple, what do think? &

Tfyou are interested in writingapplications
for the Newton,EXE is organisinga seminar
on the 4thAugust at Apple’s headquarter in
Uxbridge. The seminar is beingoffered exclu‑
sively toEXEreaders. Turn topage46 now
for details on registration. Hurry, there’s only
65 places left.
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Don’t even think about using a
RelationalDatabase System !

@ Relational Design Methodologies
Feature POET ODBMS| Relational RDBMS

Storing Objects As Objects Break Objects
into Tables

Database Model User Application Separate Database

Use the POET Object Database for C + + sh ae ee
C++ and class libraries have made the GUI development much
easier. After all, it is only logical that more and more developers
think in objects. But object orientation shouldn't end at the user
interface programming level.

The Problem: Without POET, aC++ programmer m u s t use flat
files or aRDBMS to sto re objects. He has to write code to over‑
come the mismatch between the application and the database
model.This leads to design restrictions, performance penalties and
more code to write and maintain.

The Solution: POET operates at the object level, it speeds up the
development process and provides greater performance. Further‑
m o r e , the developer can simply take the object-oriented applica‑
tion design in C + + and map it | to | into the database. Without
any compromise at all!

C++ Integration Total Poor

Database At Object Level Must Write Code
Full featured C e m o e s

database: S e e=
Complex Object Excellent Poor
PerformancePOET provides

complete suppor t
for Encapsulation, Inheritance, Polymorphismand Containers as
well asqueries, object locking, and transaction handling .

True cross platform support: Complete interoperability makes
the development of network enabled applications abreeze. POET
supports Windows 3.1, Windows NT, Win32s, Windows for
Workgroups, Novell Netware (NLM), SUN, AIX, HP-UX, SGI,
SCO, Macintosh, Power Macintosh, OS/2 and NeXTStep.

Call 081 317 7/77
oss POET Silicon
Ry Software

Silicon River Ltd «106-108 Powis Street eLONDON SE18 6LU« Tel: 081 317 7777 « Fax: 081 316 7778
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SOFTWARE TOOLS & TECHNIQUES

Initial thoughts
It's funny how often x

developers rely on the
compiler to wean out problems
with Cand C++ initialisations.

Francis Glassborow lays
down the rules...

#inc lude < s t d i o . h >
i n t i = 1 0 ;
c o n s t i n t c i = 1 0 ;

i n t j = ] ;
i n t k = i ;
i n t m = c i ;
i n t a r r a y [ c i ] ;
main ()
{

i n t i = i ;
i n t L o c a l [cot]:

Figure 1- Anill-formedCprogram

I wonder how well you understand the rules
for initialisations in C and C++. I have yet to
meet someone who always gets them right
first time. I should make it clear that I too
have made more than a few mistakes. Gen‑
erally Ccompilers manage to detect errors
as well as issue warnings for undefined be‑
haviour such as using a value of an object
before initialising it. This leads to a danger‑
ous reliance on compilers because, as we
shall see, initialisation in C++ is much more
complicated.

Cbehaving badly
First of all, consider the ill-formed C pro‑
gram in Figure 1 and decide what faults
there are with it.The only global statements
that are correct are the first two. C requires
that globals shall either be initialised with a
constant initialiser (and that does not in‑
clude c o n s t variables). All the other global
variable declarations above are breaches of
a constraint and therefore require a diag‑
nostic from the compiler - none of them con‑
stitute undefinedbehaviour.

Dodgy autos
Now let’s look at the declarations of the
auto variables. The declaration of i is initial‑
ised with itself. Given that the global i is
hidden assoon asthe local identifier is com‑
plete, the behaviour of the program at this
point in its execution is undefined. That is,
the compiler is not required to provide a di‑
agnostic and can do anything it likes with
the statement. The declaration of l o c a l [ ] ,
on the other hand, is anerror requiringa di‑
agnostic because its size is not a Ccompile
time constant. The declaration of 3 is fine
but the assignment on the next line is unde‑
fined behaviour because the value of j is
used before it has been initialised. Unless i
has been properly initialised the p r i n t f ()
statement has undefinedbehaviour.

What, nowarnings?
A return statement from m a i n ( ) without a
value is also undefined behaviour because
there are only two permitted prototypes for
m a i n ( ) i n ISO C , both return a n i n t .
Oddly, modern compilers normally diag‑
nose the absence of a return statement but
fail to notice one without an expression ‑
they are the same category of fault in ISO C.
One thing that I find curious is that all mod‑
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ern compilers successfully issue a warning
for ‘ j = j ; ’ but none of them issue warnings
for the equally erroneous, and even more
easily detectable, ‘ i n t i = i ; ’ . Perhaps a
compiler implementor would like to com‑
ment.

The compiler arranges for global and lo‑
cal static variables to be statically initialised
before entry t o m a i n ( ) . This means that i t
can only use addresses (values) and liter‑
als. Cconsiders a c o n s t object to be avari‑
able with an added limitation on its use.
This means that its value cannot be used by
the compiler for static initialisation. C speci‑
fies that all global variables that are not ex‑
plicitly initialised are implicitly initialised
with zero (null pointer for pointers). There
is no implicit initialisation of auto variables
for efficiency reasons (programs should not
take time doing default initialisations of auto
variables unless the programmer wishes it.)

The last point to clear up is why an iden‑
tifier enters the current namespace as soon
as its spelling has been completed and prior
to initialisation. This is to allow the follow‑
ing idiom:

s t r u c t n o d e

{
i n t  4 ;
s t r u c t n o d e * n e x t ;
t e s t = { 1 , & t e s t } ;

Note that we can use the address of test
before it has been initialised because the
compiler can determine where it will be,
even if it is still decidingwhat it is.

C++, another language
Now let’s move to C++. The rules for initiali‑
sation are almost entirely different - they
have to be. A C++ compiler will give you
one warning and one error for the program
listed in Figure 1. The warning will be for
the statement ’ i = i ; ’ in m a i n ( ) as a possi‑
ble use before initialisation. The error will
be for the r e t u r n statement. C++ has up‑
graded (rightly so) the failure to return a
value when the prototype states that there
will be one. Some programmers and most
compilers allow m a i n ( ) to be written ex‑
plicitly as returning a v o i d . The opinion of
most experts I have consulted is that this is
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wrong and not an intended meaning of the
section on m a i n ( ) in the Annotated C++
ReferenceManual.

Another feature of C++ is that m a i n ()
isn’t a true function. Unlike C, it does not
have an address and cannot be called. Fun‑
damentally, m a i n ( ) in C+ acts as a
marker of the point at which allglobal, class
static and static auto variables must have
been initialised. The end of m a i n ( ) de‑
notes the earliest point at which the above
variables may be destroyed. Actually even
this is not quite true because the compiler
must only compile your program so that the
resultwill behave asif the above were true.

Order of initialisation
We have one other guarantee: destructors
will be called in the reverse order of con‑
structors. Because explicit constructor and
destructor functions are written by pro‑
grammers, user written code is run both be‑
fore and after m a i n ( ) . This leads t o a
number of serious problems. The best
known of these is ‘the order of initialisation’
problem. How can you be certain that anob‑
ject such as c i n or c o u t has been con‑
structed and initialised before the first time
you use it? Similarly, how to ensure that
they are not destroyed before the last time
your destructors use them. There are some
guarantees about order of initialisation
within a single source code file (translation
unit) but there are currently no guarantees
about the order of initialisation of static ob‑
jects in different source code files.

C++ has several phases of initialisation of
global and static variables. The first is akin
to C’s initialisation phase but C++ then pro‑
ceeds to traipse through various (neces‑
sary) forms of dynamic _ initialisation.
Sometimes constructors will be called that
get initialisation data from an input stream
(even the keyboard). One particularly vi‑

c l a s s Node {

c h a r * message;

Node * l i n k ;

/ / t h e r e s t o f t h e p r i v a t e

/ /  i n t e r f a c e
p u b l i c :
/ / d e f a u l t s a f e c o n s t r u c t o r

Node () ; Node (Node & 1 ) ;

/ / t h e r e s t o f t h e p u b l i c
/ / i n t e r f a c e

};
Node r o o t (root) ;

Figure2 - Copy constructors are
particularly vicious

SOFTWARE TOOLS & TECHNIQUES
cious item is the copy constructor (which
the compiler will provide if you do not).
Consider the code fragment in Figure 2 and
decide if it depends on undefinedbehaviour
or not.

Look at that last statement. Can you de‑
cide if it gives undefined behaviour or not?
If you cannot, how can the compiler? Re‑
member that neither the compiler nor you
may have access to the source code for
class Node. If you are in any doubt I offer
you the alternative definitions in Figure 3
for the Node copy constructor.

Who’s to blame?
These are only provided as minimalist ex‑
amples of the problem and not asexemplars
of real code. The first of these is not a true
copy constructor from a semantic viewpoint
but how is the compiler to know? There are
many programmers who (carelessly) write
such ‘copy constructors’ in the context of
complicated data structures. The first of
these is also entirely safe as a constructor
for self construction and does not rely on
any undefined behaviour. The second is
likely to result in dire consequences when
that random value for link gets used. I can

One particularly vicious
item is the copy
constructor (which the
compiler will provide if
you do not)

provide similar examples of dangerous
abuse with assignment. We all know how to
protect our own versions of assignment
from accidental self assignment (trap it and
return immediately). We could, if we
deemed it necessary, trap self initialisation
and throw an exception. The problem with
both these is that it delays detection until
run time. Compiler implementors can easily
identify such suspect code because it will be
of one of three forms:

/ / e x p l i c i t s e l f a s s i g n m e n t
X X X X = K X X X ;

/ /  s e l f - i n i t i a l i s a t i o n
sometypename x x x x = x x x x
/ / e x p l i c i t c a l l o f c o p y
c o n s t r u c t o r
sometypename x x x x ( x x x x )

I believe that such code is always sus‑
pect and we should expect any quality com‑
piler to provide a warning message in all
such cases. I have yet to find one that does

EXE: The Software Developers’ Magazine

N o d e : :Node (Node & 1 )

{
message=new

c h a r [ s t r l e n ( " N e w n o d e " )+ 1 ] ;

s t r c p y ( m e s s a g e , "New n o d e " );

l i n k = 6&1;

N o d e : :Node (Node & 1 )

{
message=new

c h a r [ s t r l e n (1 .message) +1] ;

Figure 3 - Fix’for copy constructor
so in all three cases. Most issue warnings in
the assignment case if no explicit initialisa‑
tion has been done, though a user written
default constructor may have done all that is
needed to avoid undefined behaviour in this
case. Some will argue that, as in the Node
example, apparent self initialisation may not
be an error so we should not insist on a
warning. I believe that all such code is dubi‑
ous and if you must abuse copy construc‑
tors you should expect to get warnings.
After all it is about the only chance that the
compiler has of hinting at such abuse.

Sound advice...
In C, static objects (globals and static autos)
can only be explicitly initialised with con‑
stant initialisers. Static objects that are not
explicitly initialised will be implicitly initial‑
ised - so it is impossible to have an uninitial‑
ised static object in C. Using the value
(rvalue) of an auto object before the object
has been initialised either at declaration
point or through an assignment is unde‑
finedbehaviour.

Now C++. For those that do not know
how to handle constructors that take the
same type as the only parameter, the an‑
swer is simple; use a pointer to type as the
parameter. The compiler will not then view
the constructor as a copy constructor. Do
not mess with the semantics of copying and
assignment because down that path lies a
madness of which problems with initialisa‑
tion are but a symptom. a

Subscriptions: individual£12, student£6,
corporate £75, Overload & C++ SIG£15
(+membership). Forfurther information
aboutACCUwrite to Francis Glassborow,
64SouthfieldRoad, Oxford, OX4 1PA, ring
0865 246490 or emailfrancis@robinton.de‑
mon.co.uk.
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The OpenDoc
Experience

PaulSmith has just
returned from the Apple RZ

Worldwide Developers’
Conference in San Jose where
everyone kept talking about

OpenDoc. Sowhat's so great
about it?

the designers realise they
cannot, and should not, try
to anticipate all possible
human interface and
component interactions
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I recently returned from California, where I
attended the 1994 Apple Worldwide Devel‑
opers’ Conference (WWDC), in San Jose.
I’m limited in what I can report from the
conference because of the non-disclosure
agreement every attendee must adhere to,
so I'll stick to topics that Apple says are
open for public discussion. The main topic
at the conference, for many attendees, was
OpenDoc, the focus of this month’s column.

AWWDC update
The conference is always worth attending:
it's worth finding the money to get there
and pay the conference fees ($1100) and it’s
well worth making the time to do it. This is
partly for the information content: there’s
nothing to beat attending discussions of
new technologies led by the engineers who
developed them. It’s also for the chance to
meet the Apple engineers and products
managers in person, to understand better
the mind-sets that led them to developing
the systems software and hardware of today
and tomorrow. I havea friend who works at
a Macintosh software house, who decided
not to attend the conference on the basis
that he already subscribes to all the maga‑
zines, gets all the documentation and devel‑
opment software, and as a contractor to
Apple his firm receives all sorts of stuff well
in advance. Bigmistake! He still missed out
on the best opportunity to meet and under‑
stand fellow developers and Apple staff that
is available.
This year I was a speaker, again, this

time talking about my company’s new ad‑
vanced script editor and debugger for Ap‑
pleScript and the Open_ Scripting
Architecture (OSA), ScriptWizard. I was
also called up to the podium to answer ques‑
tions on OSA development, after one of the
technical sessions: which underlines the
risks of sitting too near the front at a confer‑
ence. It’s not quite as much fun being a
speaker as it is being an ordinary attendee,
because the time needed for preparations
means one has to miss some sessions (al‑
though it does have economic advantages).
I'dhappily do it again, though.

EXE:The Software Developers’ Magazine

To get an invitation to the WWDC, which is
held in May every year, you have to be reg‑
isteredwith Apple asadeveloper. I gave de‑
tails of the Apple schemes last month, so I
won't repeat them all here, but you do have
to be an Associate developer (which costs
£325 per annum) or a Partner (£975) to
qualify for an invitation. Call the Apple De‑
veloper Programme on 0800 505094 or 0506
401533 for full details.

Developer programmes Pt Il
Last month I promised an update on who’s
actually running the new Apple developer
programmes.Well, it turns out that the nice
Scottish ladywho answers the 0800 number
works for McQueens, which is long estab‑
lished in the Apple market as dealer and
distributor.As I thought -notApple employ‑
ees. Unfortunately, this means they can’t
help if you want to arrange an appointment
with someone at Apple UK; they simply
have the job of answering the phone, send‑
ing out informationpacks andmonthly mail‑
ings, and doing the accounts.
As for hardware purchase privileges, I’d

hesitate to say the scheme is dead, but
that’s not far from the truth. To start with,
just after I wrote last month’s columnApple
UK announced that the Apple Direct sales
organisation through which developers
were supposed to buy their hardware (ex‑
cepting PowerMacs), was being closed
down. The latest scheme is that developers
are supposed to purchase hardware from
Apple’s trade distributors, Frontline and In‑
gram, at trade price. The trouble is, the
standard trade price offered by these dis‑
tributors is a bit higher than the regular
street price for most Apple hardware. Not
only that, but dealing througha trade dis‑
tributor means there’s nobody approach‑
able (or local) to turn for pre-sales and post
sales support.

OpenDoc, the software
Okay, enough of that carping. Let’s take a
look at OpenDoc, about which we’ve been
hearing a lot of noise recently. I can’t show
you everything under the hood yet, but let’s
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have a peek inside the OpenDoc hype and
havea lookatwhat it’sall about (seeFig1).

OpenDoc is being pitched in the techni‑
cal press asa new technology: a compound
document architecture, which makes it
sound complicated. There is a simpler way
to look at it: OpenDoc is a cross-platform
run-time framework that makes it easier to
develop, deliver and use applications soft‑
ware. It is intended that existing applica‑
tions will be able to make the transition to
work within the OpenDoc framework incre‑
mentally. OpenDoc is not the traditional
sort of object-oriented framework that en‑
forces consistency (and thereby puts up a
barrier against development and adoption)
but one that concentrates on making sure
that desirable things are possible. That
OpenDoc is a compound document archi‑
tecture is a distinct bonus, which will have
increasing importance over time, but let’s
take a bottom-up look at the other benefits
of OpenDoc first, to put the subject into per‑
spective. Even if you don’t care about help‑
ing users build compound documents, you
should be interested in what OpenDoc has
to offer.

To the user
From the user’s point of view, OpenDoc
provides the framework for the creation and
manipulationof multimediadocuments, also
known as compound documents. The user
model is thus content-centered rather than
program centred. The OpenDoc runtime
provides aframework withinwhich exist:
@ parts - the boundarieswithin a
document atwhich one type of content
ends andanother begins

@ part handlers - providingcontent editing
andviewing functionality

@ storage for the content represented in
the parts

@ visual and printed layoutof the
components.

Figure 1 - The OpenDocArchitecture
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OLEObjects ‑ OpenDoc
Parts
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The OpenDoc framework provides for cus‑
tomisation, through scripting and plug-in
extensions, and through allowing users and
developers to construct compound user in‑
terfaces from the components provided by
OpenDoc parts. OpenDoc also provides for
collaboration services, by handling plat‑
form-specifics of mail, inter-part collabora‑
tion, shared documents and document
interchange. Don’t read all this as implying
that an OpenDoc document has to contain
multiple parts: a document that contains
onlya single part is perfectly okay, if that’s
what you and the userwants.

Aquestion of plumbing
The OpenDoc runtime environment pro‑
vides plumbing for most of the services
that are required by applications software,
through a platform-independent API that’s
defined using IBM’s System Object Model
(SOM), callable both from object oriented
languages like C++ and traditional ones like
C.The plumbingworks in conjunction with
platform-specific services. It can be
thought of as an extended toolbox for con‑
structing applications: comparable in intent
to the sorts of services provided by (on the
Mac) a combination of the Toolbox ROM
and the MacApp framework, or (on Win‑
dows) by the Windows APIs and the Mi‑
crosoft Foundation Classes or Borland’s
ObjectWindows Library.
The OpenDoc runtime is provided in

shared libraries, sothe runtime code can be
shared between applications that use it.The
above makes OpenDoc attractive as a soft‑
ware platform for the development of appli‑
cations (known as part handlers in
OpenDoc parlance, I'l l explain why in a mo‑
ment), whether or not they make use of the
full range of OpenDoc facilities.

EXE:The Software Developers’ Magazine

with an API that the OpenDoc team insists
is not an object oriented database, although
it shares some characteristics with that
class of storage system. The OpenDoc stor‑
age model appears hierarchically organised
(although it can be used to construct differ‑
ently organised databases). At the top level
is the storage system itself, which contains
anumber of container objects.

Each container object contains zero or
more document objects. Within each docu‑
ment is one or more draft objects. In turn
each draft object contains a number of stor‑
age unit objects.
A storage unit containsa list of proper‑

ties; each property can contain one or sev‑
eral values, each of which is strongly typed.
Values are streams, like traditional file sys‑
tem files.These can contain simple data val‑
ues or complex data streams like word
processor text or pictures. The storage sys‑
tem also provides plumbing that’s needed to
support linking of OpenDoc parts, the clip‑
board for copy and paste operations and
drag and drop. Although it’s expected that
most OpenDoc part handlers will use the
OpenDoc storage system for persistent stor‑
age, there’s nothing to stop a part handler
usingexternal services if appropriate.

Partsand their handlers
The OpenDoc user model is object-ori‑
ented, in that documents are objects that
contain other objects calledparts. Parts are
distinct and self-contained objects that have
contents, properties, and behaviour. The
contents and properties are maintained as
property values by the storage system; the
part-specific behaviour is defined by the
part handler,which is equivalent to an appli‑
cations program. The OpenDoc imaging
system manages the geometry of the parts
of a document, describing and arbitrating
the shape and size of the frames in which
part handlers represent the content they are
responsible for. Part handlers use platform‑
specific (or cross-platform but independent
of OpenDoc) facilities for drawing and edit‑
ing inside the frames that delineate the
parts they are responsible for, but OpenDoc
manages the placement of and interactions
between the parts.
Parthandlers can be part editors, or they

can simply be part viewers. The OpenDoc
team recommends that part developers cre‑
ate both an editor and aviewer, so that the
editor can be sold commercially and the
viewer distributed freely, so content can al‑
ways be viewable whether or not the user
has the appropriate editor.This is not a sim‑
ple issue, of course: it does not address the
matter of how the part viewers are going to
be distributed, but it does at least make a
step in the right direction.

Vol 9-Issue 2July 1994



A major development
for developers...
SOFTWARE DEVELOPERS FORUM ‐ TOOLS, TECHNOLOGIES &

TECHNIQUES is an exciting n ew event designed
specifically for the corporate and commercial
developer. \ 0 ftwa re

SOFTWARE DEVELOPERS FORUM is a working event where d

developers, programmers and senior technical e V 7 0 p e ls
managerscan effectively evaluate the products and f

OrUM
It f e a t u r e sa six-track VENDOR SEMINAR PROGRAMME VE eg oi a TECHNOLOGIES

services available.

(focusing on Client Server building; Client Server TECHNIQUFS
installation and management ; RAD/JAD; CAST;
Objects; and Re-engineering and LegacySystems);
A multi-stream, multi-speaker CONFERENCE, organised by
VISUAL - The Vendor-Independent Software Users Event Sponsors

Association; aswell as aSHOWCASE EXHIBITION featuring
the well-known names in the industry.

Bepart of it... ae
F U T U R E S

Exhibitor packages are available for all levels of ye e e e
participation - from the special ‘Toolrack’ aimed at
small, specialist software houses for just £815+VAT, ;

Conference organised by
right through to Total Marketing Packages for major
vendors. Vv t s A L

For full details call Nigel McGuire on
telephone 08 I -541 5040 Event organised by
or fax 081-974 5188 Interactive Exhibitions Limited



Makeup of acompound doc

The imaging system constructs document
geometry from three primitives: a canvas
that provides the context for drawing, a
shape that describes ageometric (regular or
irregular) area of a canvas and a transform
that uses platform facilities to translate or
perform more complex manipulations of
shapes. The OpenDoc imaging system
maintains aglobal window state, acollection
of window objects. The windows are plat‑
form-specific constructs. Each window
holds a facet object, a shape that specifies
the structure of the layout. A facet is distinct
from theframe object that may be visible in
it; the facet also maintains the containment
and depth-ordering of embedded frames.
Facets can also be used to embed an off‑
screen canvas and can be used to arrange
the contents of any window or printable lay‑
out. Frame objects handle drawing update
notifications and act as a repository of geo‑
metric information for each part. The ge‑
ometry is that resulting from the interaction
between a part’s container and the embed‑
ded part being displayed in the frame. Fac‑
ets and frames are not required to be based
on the primitive shape object, they can have
any form permitted by the platform’s graph‑
ics engine.
Parts can be displayed in more than one

frame at a time. These frames can have
more than one facet. The OpenDoc imaging
systemwill take care of askingall of them to
draw, which means your code doesn’t need
to know anything at all about all this stuff. It
only needs to know how to draw and handle
user-initiated events inside the frame. Dur‑
ing the drawing process, a part handler is
sent a message telling it to drawa facet; it
asks the facet and frame to provide the ge‑
ometry (the clipping, transformation, and
layout) and then it calls agraphics engine of
it’s choice to do the drawing. Naturally, hav‑
ing OpenDoc manage everything isn’t the
only way to do it and parts that need to per‑
form asynchronous drawing (such as mov‑
ies) are fully accommodated. But, if you’re
moving a traditional application into the
OpenDoc world, you don’t need to worry
about all these complexities up-front.

Getting the message
OpenDoc dispatches user-initiated events,
like mouse clicks, menu selections and key‑
strokes, to the appropriate part handler.
The OpenDoc dispatcher is designed to be
extensible, able to accommodate new types
of event and be portable across platforms.
Part handlers don’t need to know anything
about the dispatcher. They are simply
passed events by it. It is possible for con‑
tainers to register themselves with the dis‑
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patcher so that they get passed those hu‑
man interface events that are not handled
by their embedded parts. The OpenDoc ar‑
bitrator manages shared resources, such as
menus and the menu bar and the stream of
keystroke events. It too is extensible and
portable, like the rest of the OpenDoc
framework.

OPF is based on the
remains of the Bedrock
cross platform
applications development
framework project,which
failed famously last year

Built to grow
The OpenDoc architecture permits exten‑
sions, because the designers realise they
cannot, and should not, try to anticipate all
possible human interface and component in‑
teractions. The OpenDoc architecture in‑
cludes a formalised model for extensions,
so that all significant components have a
built-in extension mechanism, and sothat it
is not required that classes should imple‑
ment, or allow clients access to, extensions.

One significant extension, that is likely
to be supported on most OpenDoc plat‑
forms, is that for semantic events. This ex‑
tension permits the OpenDoc shell, and
those part handlers that support semantic
events, to be remotely controlled.The tasks
thus performed are not defined using pro‑
grammer-level abstractions, but by user‑
level abstractions that deal with objects in
the user’s view of things. Thus, the seman‑
tic events subsystem describes a task in
terms of what the userwants to be done, not
how the underlyingprogramcode interprets
the task and the data it relates to.

Semantic events are directed usingobject
specifiers and are dispatched by a compo‑
nent of OpenDoc called the name resolver.
The foundations of the semantic events sub‑
system were laid in the Apple Event Object
Model, which we discussed in EXE in Sep‑
tember ’93. The semantic events subsystem
makes it possible for OpenDoc documents
and the parts they contain, to be extended
by user-level scripting. On the Macintosh
platform, for instance, OpenDoc documents
will be fully scriptable and extensible using
AppleScript and other Open ScriptingArchi‑
tecture languages.

In the OpenDoc runtime environment,
parts are bound to part handlers.This bind‑
ing is controlled by the type of the part.This
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is managed bya registration scheme, inside
OpenDoc, that relates part handlers to the
part types they can deal with. The registra‑
tion scheme also allows for users to replace
part handlers with others that can handle
the same types of content.

The shell
The portion of OpenDoc that holds every‑
thing else together is the shell, which is re‑
sponsible for creating and initialising a
session object, which is the root container
for all the documents and other objects con‑
trolled by OpenDoc while it runs. The shell
is also responsible for opening the docu‑
ment specified by the user using whatever
human interface is appropriate to the plat‑
form, such asthe Macintosh Finder, and for
accepting human interface events from the
platform’s operating environment and pass‑
ing them to the OpenDoc dispatcher. The
shell is not formally specified as part of the
basic OpenDoc design because it is so plat‑
form-dependent.

Multiple platforms
OpenDoc is intended to be cross-platform.
Right now implementations for the Macin‑
tosh, for AIX, OS/2 andMS-Windowsare all
under construction. At the time of writing,
the Macintosh version is in alpha test and
will be beta soon after you read this article.
Apple has stated that when the OpenDoc
software goes beta, it will be distributed to
all Apple developers who are registered as
Associates or Partners. So, you won’t have
long to wait before you can start developing
for OpenDoc.

Tools for development
On the Macintosh, to develop OpenDoc
parts, it is not 100% guaranteed that every‑
thing development environment will do the
trick, but I think it’sa fairly safe bet that all
the leading ones will. The key points are
that the environment must be able to in‑
clude the OpenDoc header files, which be‑
ing defined using the SOM Interface
Definition Language (IDL) is expected to be
portable to C, C++, Pascaland soonwithout
any trouble; and to link with the glue that is
necessary for the part handler’s code to link
dynamically with the OpenDoc runtime
code. Right now, during the alpha test pe‑
riod, one must use Apple’s MPW develop‑
ment environment and program in C or
C++. But by the time you read this it should
also be possible to use the MetroWerks
CodeWarrior environment and Symantec’s
Think environments.

On top of that, you have a choice of ob‑
ject-oriented programming framework for
actually implementing your part handlers.
Apple and Symantec have created the Open‑
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Doc Parts Framework (OPF): a set of C++
classes that can be used to construct a part
handler quickly, dealing with the aspects of
the part handler that don’t reside inside
OpenDoc itself.The OPF is based on the re‑
mains of the Bedrock cross platform appli‑
cations development framework project,
which failed famously last year, but that
should in no way diminish the usability of
OPF itself. OPF is a kind of grown-up Ma‑
cApp, designed from the ground up to be
cross-platform. It uses modern C++ idioms
like templates and incorporates excellent
collection and utility classes licensed from
Booch.

One disadvantage of OPF is that, at pre‑
sent, you have to use the Symantec C++
compiler to compile your applications (it is
the only one on the Mac that supports all
the constructs like C++ templates that OPF
requires).

Also on the table will be aversion of Bor‑
land’s Object Windows Library, which may
appeal more to Windows developers but is
also due to become cross platform.

Better, bydesign
So, to return to my initial point: why do I
think OpenDoc represents a better applica‑
tions development framework, that should
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be interesting to developers whether or not
they want to build compound documents?
First, the runtime environment saves the ap‑
plications developer from a massive amount
of grunt work: the event handling, storage,
event message dispatching and resource ar‑

Authors of part handlers
will need much less
platform-specific
knowledge than
they do today

bitration are all built in. As the Macintosh,
Windows and other operating environments
have become more complex, the barrier to
development of new applications has risen
steadily. I used to know almost everything
there was to know about the Mac toolbox
ROM APIs; now, I seem to spend all my
time looking things up!

Authors of part handlers will need much
less platform-specific knowledge than they
do today. For instance, Mac part handler de‑
velopers need only know about imaging for
the purposes of drawing and printing. Menu

and dialog management for human inter‑
face requirements, simple window creation
(if the part is the root part of adocument),
plus the OpenDoc APIs for storage and
message handling are also necessary.
Everything else, however, is handled by
OpenDoc.

If you are building a new application
which ships before OpenDoc does you may
find it helpful to think about the problem in
OpenDoc terms. This will make your job
easier should you wish to make it into an
OpenDoc part handler. In six months to a
year’s time, you can consider OpenDoc asa
platform for all your new applications.

I l l return to OpenDoc in a future col‑
umn, taking a look deeper under the hood,
when the OpenDoc betas are released. Ml

Paul G Smith enjoys theprocess of writing a
little more than he enjoys low leveldebugging
but like many other writers heloves thefeel‑
ingofhavingfinishedwritinganarticle. He
also writes for Apple’s house technical quar‑
terly, Develop,and between these commit‑
ments stillfinds timefor consultingand
developingMacintosh and Windows soft‑
ware. He can bereachedby telephone on
0727844232, or preferably via the Internet
a t  p a u l @ c t a l k . e x n e t . c o m
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COMMENT

Having been to the
movies, Jules wonders B=
why his computer can’t be as

glamourous as those that
grace the sidewalks of Sunset

Boulevard

May/lem!
Filmsare a very strange art form. They look
as if they’re depicting life as it is, but in fact,
mostly theydepict life as it should be. The
goodies always win, the baddies always get
their comeuppance, and nobody ever gets a
visit from the Vatman. More interesting,
though, are the codes used in films to tell
you more about the stories. There was a
time when all the goodies wore white hats.
Now, audiences are more sophisticated. He‑
roes often have feet of clay, so white hats
are too trivial asymbol. Before Philip Mar‑
lowe, for example, the baddies drank
straight bourbon. Now, the baddies smoke.

It’snot true to say that I can’t enjoya film
for what it is, but I do enjoy looking for the
little codes, the PCism’s and clues as to the
morality of the people who make the film.
The codes are everywhere. They all add to
the story by telling you what life should be
like.

One of the codes that keeps appearing in
films is the computer. In the forties and fif‑
ties, computers were huge edifices, elec‑
tronic brains, and they were glamorous. In
the sixties and seventies, they began to turn
into real tools, such as the computer in Star
Trek, but mostly they had a sense of men‑
ace associated with them, such as the ma‑
chine in the Forbin Project or HAL. Even
the Star Trek computer was given a nasty
mechanical voice. This was perfectly rea‑
sonable; after all, these computers were al‑
most always plot devices in their own right;
they reflected the opinions of the age.
But in the eighties, something started to

happen. Computers were appearing on eve‑
rybody’s desks. We no longer felt threat‑
ened by them. In the new Star Trek, for
example, Data represents an automaton
searching for an identity. I think that repre‑
sents the spirit of our age very nicely. But
Star Trek is an exception. Films these days
also portray computers, but not ina realistic
sense. Characters have computers on their
desks only when the computer will become
aplot device, otherwise they are entirely ab‑
sent. And furthermore, these computers are
called on to do things that no real computer
could.
Take, as an example,Jumpin’Jack Flash,

a comedy thriller from the early eighties.
Whoopie Goldberg plays a bored computer
operator, whose terminal is jammed by a se‑
cret agent.After a few tries, sheguesses the
secret password. Immediately her charac‑
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ter’s screen erupts into a riot of colour and
animation which even modern graphics
computers would be hard-pressed to copy.
I accept that asimple welcome message and
a plea to delete some files from the server
would not have had the impact that the
story needed, but the implausibility of the
screen shot must have been obvious to eve‑
ryone.

Consider, again, The Fly.This is an inter‑
esting example, because the original story
(whichwas quite horrific) was written in the
twenties, when the public as a whole were
very optimistic about the future of science.
The 1939version of the movie was asclose
asHollywoodever got to fidelity to the origi‑
nal,but the eighties versionwas quite differ‑
ent. Certainly, it was brought up to date,
with timely throw-away lines like ‘I’ve built a
gene splicer - actually a very good gene
splicer’ - lines which would have made little
sense even fifteen years ago. But look at his
computer. It could zoom in on a bit of DNA,
extrapolate that into a fly: All this in near
real-time. But, even more significant, it was
able to synthesise and use emergent con‑
cepts; commands like ‘Name union of Brun‑
dle and fly Brundlefly’ could not really be
understoodby any machine available today,
and the volunteered ‘Fusion of Brundlefly
and telepod complete’, while loaded with
significance, was entirely implausible given
the accidental nature of the.operation
(whichwould have caused any realmachine
to core-dump).
Unlike practically every other commod‑

ity depicted on films, such asclothing, cars,
or soft drinks (which are placed by manu‑
facturers as part of the sponsorship of the
film), computers always havea plot role. In
Sliver, Sharon Stone is chatted up by the
anti-hero who jams her Mac at work and
puts a graphic of a rose on the screen. In
Missing, the hero is saved because his girl‑
friend guesses the password to a part of a
Word file. The list goes on, and of course
we haven’t even considered films where the
machine is the central plot element, such as
LawnmowerMan or Short Circuit.

I don’t begrudge Hollywood using faked
behaviour to make better films; as I said,
films are only supposed to Jook like real life.
But computers are everywhere.They are on
desks in every office, every secretary uses
them, and most managers too. People play
games on them, write letters on them, bal‑
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D GUI operations include text overflow, read only mode, sizing of rows and columns, scroll St Albans AL1 2PS

freezing, hide/show single or all rows/columns, grid line adjustment, auto-sizing to fit parent Tel: 0727 811177 Fax 0727 848991
spreadsheet, etc, etc. Prices quoted exclude VAT and delivery and may

Visual Basic is a registered trademark of Microsoft Corporation. All other trademarks are the property of their respective holders. be subject to change without further notice
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A purveyor of
fine programs

And there shall be no
memory leaks. And null

pointers shall be assigned.
And data shall not be
overwritten byerrant
programs. And Peter

Collinson will bepurified...

| | | F i n i s h e d h e
| > | P u r i f y i n s t r u m e n t e d . / h e

y| ABR: A r r a y bounds r e a d
T h i s i s o c c u r r i n g w h i l e i n :

1  e r r o r ,

Recently I was at a meetingof programmers
at a company I consult for. The company is
concerned with the quality of its software.
Much of the meeting was taken up discuss‑
ing its experiences with code inspection.
Towards the end of the day, someone
started to talk about Purify. It sounded like
just the thing for anEXEarticle.

I contacted the UK distributor who was
very helpful. Not only was I supplied with a
current release (Purify 2.1.1), I was also put
in touch with the USauthors who gave mea
beta release of the next version (Purify 3.0‑
Beta-1, see Figure 1). A quick tour of the
new features is given below.

Worth getting excited about?
Well, I write C programs and know that ‘C
is an unsafe language.’ It’sunsafe because it
allows you to have untrammelled access to
the address space in the virtual machine. C
allows you to use pointers to memory.
Pointers are often miscomputed to point at
somewhere odd or loadedfrom uninitialised
data. Pointers often suffer from ‘one-off er‑
rors, where they point outside the area of
memory that they are intended to operate
in. The program appears to work until one

1 2 l e a k e d b y t e s )

s t r n c p y ( m y s t r , h e l l o Wo r l d , 1 2 ) ;
printf("%s\n", m y s t r ) ;

Stare f e r t 6 - o j
R e a d i n g 1 b y t e f r o m 0x38414 i n t h e heap.
Address 0x38414 i s 1 b y t e p a s t e n d o f a m a l l o c ’ d b l o c k a t 0x38408 o f 1 2 b y t e s .
T h i s b l o c k w a s a l l o c a t e d f r o m :malloc [ c r t 0 . o ]

> | m a i n [ h e . c : 1 1 ]start [ c r t 0 . o ]
> | C u r r e n t fi l e d e s c r i p t o r s i n u s e : 5
} | Memory l eaked : 1 2 b y t e s ( 1 0 0 % ) ; p o t e n t i a l l y l e a k e d : 0 b y t e s (0%)

P r o g r a m e x i t e d w i t h s t a t u s code 1 .

Figure 1 - Purify 3 runs underMotif
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day the pointer access picks up some data
that causes a crash.

The other problem area is memory man‑
agement. WhenI started programming in
C, you allocated structures and buffers in
the program using an array that was com‑
piled into the data area of the program.
These days, you tend t ouse m a l l o c o r one
of its siblings to grab some memory, dy‑
namically creating data structures or buff
ers as needed. Hopefully, you remember to
free these blocks of memory later. If you
don’t, then you have a memory leak which
may be okay, but often isn’t. It is completely
unacceptable that a long running program
keepsgettingbigger andbigger andbigger...

These kinds of errors are very hard to
find. You can spend days tracking them
down. You usually do this after a crash. By
then it’s too late. The problem actually hap‑
pened sometime before the crash: the evi‑
dence of what’s wrong is long gone. There
is no good way to predict these errors.
There is no good way to monitor memory
accesses and verify that they are legal.
There was no good way, that is, until Purify.

When you Purifyyour program, you gen‑
erate a version where all memory accesses
are checked to see if they make sense. Are
you reading from some memory that hasn’t
been written to before? Are you trampling
about outside the space allocated to arrays?
Are you reading or writing to some memory
that has already been freed? Are you calling
f r e e with odd values? Worse, are you free‑
ing freed memory? I had a kernel bug that
did this once. When the program termi‑
nates, Purify will tell you whether your pro‑
gram has leaked memory and which line in
the program created the leaked block. In
short, Purify diagnoses memory errors in
your program. Better, it spots them before
you ship it to customers. You debug the
memory behaviour of your program when
you write it and notwhen it has crashed, de‑
stroying the evidence of misbehaviour.

Making pure...
Purify needs to catch every program in‑
struction that modifies memory. You could
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The effective way to protect your software
FAST Electronic has made life a lot harder for soft‑
ware pirates. Hardlock E-Y-E was designed using
cryptographic principles. It took the experience
and know-how of Germany’s number one in soft‑
ware protection and the leading edge technology
of aUS semiconductor company to create the
ultimate software protection tool.

The technology programmers have at their
fingertips
Hardlock E-Y-E is based on a custom chip and
combines all the features that aprogrammer
would expect from such a device: secure, algo‑
rithmic query routines and an optional non-vola‑
tile memory for custom c o n fi g u r a t i o n s .With the
Crypto-Programmer card from FASTyou can pro‑
gram the algorithmic parameters and the memory
within seconds. This unique card guarantees that
no one else can burn Hardlock E-Y-Es with your
codes. Linking Hardlock E-Y-E to your software is
easy: you can either protect your .COM and .EXE
files with the automatic encryption software
HL-Crypt or integrate FAST’s high level language
routines into your source code.

Order your demo unit today. Contact Magnifeye,
235-239 Walmer Road, Walmer Studio # 6, W114 EY,
Telephone 0712218024, Fax 071792 3449.

Readily acceptable to your customers
Hardlock E-Y-E allows unlimited backup copies
of the master floppy. The customer gets the device
together with the software and plugs it into the
parallel port between the printer and the PC. Daisy‑
chainability, outstanding reliability and the compact
high tech design guarantee that your customers
will accept Hardlock E-Y-E.

The benefits your management will appreciate
Hardlock E-Y-E can be programmed by the soft‑
ware house
with the
Crypto-Pro‑
grammer card.
This ensures
optimum deli‑
very schedules
and stock flexi‑
bility. Revenues
will go up as
software piracy
and multiple Hardlock E-Y-E
usage are programmable, algorithmic response
prevented. and memory opt ion - all inone

MMAGNIF @

Magnifeye is a subsiduary of Fast Electronic GmbH.
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%  c a t  h e . c
#include < s t d i o . h >
# inc lude < m a l l o c . h >

s t a t i c c h a r * h e l l o W o r l d = " H e l l o , W o r l d " ;

main ()
{

c h a r * m y s t r = m a l l o c ( s t r l e n ( h e l l o W o r l d )) ;

s t r n c p y ( m y s t r , h e l l o W o r l d , 1 2 ) ;
p r i n t £ ( " t s \ n " ,  m y s t r ) ;

% ./he
P u r i f y ’ d . / he
1 9 9 4 )
P u r i f y 2 . 1 . 1 SunOS 4 . 1 , C o p y r i g h t 1 9 9 2 , 1993
P u r e S o f t w a r e I n c .
F o r c o n t a c t i n f o r m a t i o n t y p e : " p u r i f y - h e l p "
P u r i f y l i c e n s e d t o P u r i f y E v a l u a t i o n U s e r

x k * k k ©6Purify’d . /he

~ 1 . n i s i s i t o c c u r r i n g , w h b l e win:
_doprnt
p r i n t f [ p r i n t t . o ,
m a i n
s t a r t

at 0x46148 of 12 b y t e s .
* T h i s b l o c k was a l l o c a t e d f r o m :

[ p 6 . 0 , p c = 0 x 4 8 5 c ]
[ l i n e 11 , h e . c , p c = 0 x 1 b 9 2 c ]
[ e r t 0 . 0 o , p c = 0 x 2 0 6 4 ]

m a l l o c
m a i n
s t a r t

H e l l o , W o r l d

a k k k 6 P u r i f y ’ d . / h e

(p id . . 22721 a t . F r i May: .27. .10:02:29

( p i d 2 2 1 2 1 ) * * * x

P u r i f y ( a b r ) : a r r a y b o u n d s r e a d :

[ d o p r n t . o , pc=0xf£7537d04]
p c = 0 x f 7 5 4 6 1 f c ]

[ l i n e 1 4 , h e . c , p c = 0 x 1 b 9 7 4 ]
[ c r t 0 . 0 o , p c = 0 x 2 0 6 4 ]

* R e a d i n g 1 b y t e f r o m 0x46154 i n t h e h e a p .
* T h i s i s 1 b y t e p a s t e n d o f a m a l l o c ’ d b l o c k

( p i d 2 2 1 2 1 ) * * * x x

c a t e d f r o m :
m a l l o c
m a i n
s t a r t

K K K K

c o d e )

d a t a )

c o d e )

d a t a )

Figure2 - Sample outputfrom a special buggy version of ‘Hello World’program

contemplate writing a debugger that does
this job. A Unix debugger generally uses
the standard hooks that the kernel provides
to trace another process. However, watch‑
ing every instruction being executed is slow
because of the context switch overhead in‑
volved in passing information between the
debugger and the traced process. Try trac‑
ing a program under control of say d b x ;
you'll soon see quite how slow things are.

The authors of Purify tried a different
tack. They embedded calls to their monitor‑
ing routines into the compiled program. Pu‑
rify does this before the user’s program is
linked using 1 d . Soit takes the .o file gen‑
erated by a normal compilation run and
adds calls to its own routines before and af‑
ter any instruction that makes amemory ac‑
cess. There is no difference between the
object files created by the user and the con‑
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tents of the ar files that contain the system
libraries. A program that can add instru‑
mentation to the user’s object files can do
that to the system libraries. You don’t do
this in place, of course; you copy the librar‑
ies somewhere else and modify them.

If you can deal with the program that the
user is compiling and the system libraries,
then you can monitor all of the user’s pro‑
gram in operation. This is good because
sometimes the user will pass rubbishvalues
into library calls. Now you can trap this.
Sometimes, however, the author of the sys‑
tem library routine has been at fault and the
user might wish to supply his own fault-free
routines.

The final piece that allows you to track
memory usage is a way of trapping calls to
the m a l l o c and f r e e routines. Purify
doesn’t provide its own code for these. It
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P u r i f y ’ d . /he
* P r o g r a m e x i t e d w i t h s t a t u s c o d e 1 .
* 1 a c c e s s e r r o r .

16384 l i b e pu re211.s0.1.9

8192 l ib internal_stubs.so.1.0

P u r i f y : S e a r c h i n g f o r a l l memory l e a k s . . .

T h e r e a r e 1 2 l e a k e d b y t e s (100% o f t h e 1 2 a l l o ‑
c a t e d b y t e s i n t h e h e a p )

P u r i f y ( m l k ) : 12 b y t e s at 0x46148 l o s t , a l l o ‑

[ p 6 . 0 , p c = 0 x 4 8 5 c ]
[ l i n e 1 1 , h e . c , p c = 0 x 1 b 9 2 c ]
[ c r t 0 . 0 , p c = 0 x 2 0 6 4 ]

P u r i f y Heap A n a l y s i s ( c o m b i n i n g s u p p r e s s e d a n d
u n s u p p r e s s e d c h u n k s )

Chunks
L e a k e d

P o t e n t i a l l y L e a k e d

T o t a l A l l o c a t e d

(p id - 2 2 1 2 1 ) # * * *

* B a s i c memory u s a g e :
135584 c o d e
140024 data/bss

16392 h e a p
696 s t a c k

S h a r e d l i b r a r y memory u s a g e :
696320 l ibc_ p u r e211.s0.1.9 ( s h a r e d

( p r i v a t e

( s h a r e d

( p r i v a t e

merely captures calls and maintains amem‑
ory map with the result. It then goes on to
call the malloc/free routines that exist in
the program. This means that the Heisen‑
berg effect of Purify is minimised. It runs
your program asaccurately aspossible, giv‑
ing it more chance to find those errors. The
Purify manual gives you instructions on
what you do if you don’t use the standard
memory allocation code. However, the ma‑
jority of programs will use m a l l o c and
f r e e , simply because they use p r i n t f
and in turn that will use the s t d i o library.
The s t d i o library uses the routine pair to
allocate and release data structures and
buffer space.

Heap patrol
So we have some calls around memory ac‑
cesses and we have trapped calls to m a l ‑
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COMMENT

ance chequebooks on them. Everybody, in
their heart of hearts, knows what a com‑
puter can do andwhat it can’t do. Sowhy is
it that audiences can accept this distortion
of reality, where in any other context they
would reject it out of hand? If you don’t be‑
lieve me, look at the lengths they went to in
order to make plausible the central plot ele‑
ments of things likeKnightRider, Quantum
Leap, and other neo-fantasy series.

I havea theory. I think that the general
public was deliberately prepared for a com‑
puter revolution that never seemed to hap‑
pen. Oh, it happened all right, but nobody
actually noticed. Computers were supposed
to turn people out of work by the millions,
but in the event it was the politicians who
got the blame. We were supposed to hand
over responsibilities for all sorts of things to

Vol 9-Issue 2July 1994

machines. Now we have, people don’t feel
threatened because they can’t even con‑
cieve of all the machines being unplugged.
What’s more, people now actually crave the
very impersonalness of machines which so
frightened them before; that’s why ATM
machines are so popular, and that’s what
Dr. Theophilus in Buck Rogers was saying.
No, there was no revolution at all, because
nobody was hanged, nobody started shoot‑
ing, and nobody destroyed the factories.
Here we are, at the end of the revolution,
and these wonderful, terrifying, miraculous
machines are merely boring. It’s boring to
buy one, it’s boring to use one, it’s boring to
program one, and it’s incredibly boring to
watch somebody else doing these things.
All along, we were all talking about the

revolution andwewere all reading about it,

EXE:The Software Developers’ Magazine

because deep down, we all wanted it to hap‑
pen. Sure, people were afraid of what the fu‑
ture might bring, but they were more afraid
of the future passing them by. Now, the fu‑
ture, the brave new revolution, has been
and gone, and nothing significant has
changed. Deep down, we all still want it to
happen.

Hollywood tells us how life should be. In
Tinseltown, computers are still unpre‑
dictable, wild, a frontier. Hollywood is
guarding the last guttering hope of what
people want this technology to be. That, af‑
ter all, is what it is there for.

Jules is aprogrammerwho would rather like
BarryNorman’sjob. And why not? You can
contact him on 0707644185, or email him
asjules@cix.compulink.co.uk.
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A quick tour of Purify 3
The new release has a very nice X

windows interface that acts asyour point
of contact to the system. It also comes
with a tool called Purecoverage, which
tracks the path that is taken through the
code of the program. Sadly, I’m not go‑
i n gto have space to talk about that.

The basic reporting and leak detec‑
tion mechanismis notaltered too much
in the new release.There are some new
categories of error that are checked,
mostly concerned with stack activity. It
will also check for file descriptor leaks in
the program.

If you run X,you will see avery well
designed display viewer that summa‑
rises the results and allows you to inter‑
act with the Purify system. You can see
this in Figure 1, (my Sun only has a
monochrome screen, so here I am dis‑
playing the i m a g eon the colour screen
of myBSD/386 system). The main dis‑
play area behaves like an outline editor.
Ttshows titles for the data, but doesn’t
display the full details until you hit the
sideways pointing button. The button
changes to point down. I have done this
on theABR lineand again on the linefor
main. This displays the source line
where the problem was spotted. If you
click onthe small pencil, your editor is
s t a r t e din a separate window. The editor
is taken from the EDITOR environment

l o c and f r e e . What happens now? Purify
maintains a two bit state variable for every
byte in the program’s address space. And
yes, this can bea large table.

Memory in the ‘heap’, the arena that
m a l l o c uses, starts off as unallocated or
the ‘red’ state as the Purify manual calls it.
It’s illegal to read or write in this area. Once
the memory has been allocated by m a l l o c ,
it moves to the second state: allocated but
uninitialised. This is the ‘yellow’ state. You
can write to this memory, but reading is
flagged as an error. The memory can be re‑
turned to the ‘red’ state by passing it into
f r e e . The memory moves to the g r e e n
state when it is written to. Here it can be
read or written. It only returns to the r e d
state by calling f r e e .

Once you have the ability to tag memory
in this way, you can use the scheme to set
up guard blocks around, say, an area of
memory obtained by m a l l o c . These extra
guard zones can be used to check writing
outside arrays. You can also flag the stack
as unwritable and catch a routine that is
trampling on aprevious stack frame.

To catch a leak
The final piece of the jigsaw is to provide
some code that detects memory leaks. This
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variable and the current line will be set
to the line of the error (if your editor
supports this).

Various different methods of working
with the viewer are supported. You can
use the left mouse button to expand and
contract by pointingat the buttons,while
the right mouse buttongenerates a con‑
text sensitive action menu. You can use
entries from the drop down A c t i o n
menu onthe top lineor you can click on
one of the set of icons in the ‘toolbar’.
You mayalso setsuppressions (the ‘stop’
sign), get help (the question mark) and
start Purecoverage to analyse the run of
the program (the umbrella). You can
choose to display or suppress the tool‑
bar, if screen real-estate is important to
you. The viewer makes extensive use of
the X feature of ‘greyingout’ actions that
are not applicable in the currentcontext.
I am very impressed with the viewer.
This whole notion that anoutline editor
is usedto control the amount of informa‑
tion that is displayed to you is excellent.

The viewer can do more than just
lookat the programwhile it is running. If
you select the program toolbar from the
View menu, then youget a toolbox con‑
taining Make, Run, Debug and Kill but‑
tons. You can use these (and the editor
button) as a development management
centre.

is actually fairly hard to do accurately. The
key idea is to look for chunks of memory al‑
located by m a l l o c that do not have point‑
ers to them. First, Purify follows all the
pointers that it can find in the data and
stack areas of the program and marks all
the blocks that are in use. Then it searches
the list of allocated blocks looking for mem‑
ory that has not been touched by the pre‑

It is completely
unacceptable that a long
running program keeps
getting bigger and bigger
and bigger...

vious sweep. If unconnected areas are
found then these are leaked memory
blocks.

Sounds easy? Yes. But think a little
about what the sweep phase means. What
happens if the sweep phase finds an integral
value that looks like a legal pointer? It knows
nothing about the types of the value, it must
believe that it’s a valid pointer to memory.
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What happens if the sweep phase finds a
pointer to the middle of an area that is on
the leaked list with no pointers addressing
the start of the block? Purify marks such
blocks as‘potentially’ leaked.

The final arbiter of whether the memory
is leaked or not rests with the programmer.
Purify helpshere by tagging each block that
m a l l o c returns with the stack trace of the
caller. So you can find out where in your
code a block was allocated and so deduce
what the block contained once and from
there (perhaps) why it is possibly unallo‑
cated.

Purifyingyour own code
So now you know what it is and how it
works. The next question is how you use it
in practice. Using Purify couldn’t be easier.
Rather than saying:
%  c c  - g  - o  h e  h e . o

you say:

%  P u r i f y  c c  - g  - o  h e  h e . o

The following output results.
P u r i f y 3 . 0 - B e t a - 1 940412
SunOS 4 . 1 , C o p y r i g h t 1992-1994
P u r e S o f t w a r e I n c .
I n s t r u m e n t i n g : hello_world.o
L i n k i n g

Notice that it replaces the load phase of
the compilation. This makes it easy to alter
makefiles to use the package. Purify will
generatea file called he. p u r e . o which is
the alteredversion of the object file.

It also needs to doctor the libraries that
the program uses. Purify’ed system librar‑
ies are stored in a cache directory, so the
work is only done once. This makes compi‑
lation not at all painful after the first run.
The Purify phase is not really noticeable,
once the libraries are established in the
cache. You now have a runnable object that
is instrumented.

Levels of perfection
What happens when you run it depends on
the version of the program. With version 2,
you will see reports from the program com‑
ing out on the console (see Figure 2). The
h e . c program is actually an example pro‑
gram from Pure Software. You can see the
code at the top of Figure 2. It’s a special
buggy version of our old friend, the ‘hello
world’ program.

When you run the program, it first out‑
puts some identifying messages telling you
that the program is Purify’ed and by what
version of the code. We then hit a bug. This
is an ‘ABR: the program is reading outside
the bounds of an array. The program has
failed to allocate space for the null byte at
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H owto saveyou r shareof o v e r
£3,100,000,000a yea r.

Telephone 0823352357
Fax0823352358

That’s howmuchmoneywas lost in
europe through improperor illegaluse
of software lastyear.Yourmoney.

If youare in thebusinessof software
development, thentheemphasis ison
youto protectyour own investmentby
securingyour softwareproducts.
Since 1985,DataEncryptionSystems
havebeentheUK’s leadingsoftware
protectionspecialists.Theyhave
createdarangeof state of the art
security solutions for software
developersandITmanagersalike.
Whilst retaininganimpenetrablelevel
of security theDESkeyiseasy to
implement,reliable,transparent in
operationandvery flexible.

Ourunrivalledrangecovers allstandard
operatingplatformsincludingDOS,
Windows,UNIXandenvironments
fromstandalonesystems to LAN’sand
mainframes.

DESkeysareavailable in avariety of
low-costhigh-speedmodelsfromthe
standardDK12 to the immensely
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sophisticatedandversatileDK2and
DK96.
AndaswithallDataEncryptionSystems
products,DESkeysareeasy to use.
WithDESlockandDESnetyou can
implementDESkeysin amatterof
seconds‐ by just typingasimpleDOS
commandor selectingaWindows icon.

What’smore,DataEncryptionSystems
cangiveyou total technical support
includingbespokeproduct
developmentand,whereappropriate,
access to ou rhighlyexperiencedteam
of designers.

Now,thanks to DataEncryption
Systems,there isagenuinealternative
to lostsoftwaresales.

They’reworth lookinginton o w ‐ to
saveyour shareof the£3,100,000,000!

If youwould liketofind ou tmoreabout
DESlockandDESkey,orwould like
ademonstrationkit,please Member of
calluson 0823352357or F: ST
faxuson 0823352358. Promoting the legal

use of software
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the end of the stringand has called p r i n t f
that expects to see the null byte.As you can
see, the program still succeeds in printing
its outputs, luckily the byte after the allo‑
cated space is null. This is a bug ina tiny
program that we would havemissed.
The program now finishes and Purify

will start looking for memory leaks. It finds
one - the string we have malloced. It
thinks this is a leak because we have not
called e x i t in the program. Had we done
that, Purify would have reported the block
as ‘In-Use’. Finally, we are told about the
memory usage of the entire program and li‑
braries.This is the size with Purify.The pro‑
gram has 16 KB of program and data when
compiledwithout Purify.
There are various things you can change

about the output that you see. You can
change the default behaviour when you run
Purify to link the program by supplying one
or more of zillions of options. For example,
you can arrange to have output in a file or
have it sent in the mail to the user.

More importantly, you are able to sup‑
press output from the program by adding a
line to a file called .P u r i f y on the current
directory. The program will also read sup‑
pression directives from a system-wide con‑
trol file buried in its installation tree. This is
important because you want to reduce the
amount of output that some programs
make.

Installation
Purify is a good package not only because it
contains some novel software technology
but also because the technology is easy to
use and comes well packaged with a read‑
able manual. It installs easily too. It’s just a
matter of creating a directory to load the
t a r image from the floppy, loadingthe t a r
image and running an install program that
does all the business of asking for licensing
details etc. It also unpacks some gziped
files, then runsa test program. If that gives
the message that all is well, it considers that
Purify is working. The whole thing is quick,
easy and painless. Getting the system off
your disk is easy too; you just remove this
directory from the disk. Good engineering
at this stage tends to indicate right thinking
later, I always feel.

Docs
The manual describes Purify in terms of a
couple of example programs that are avail‑
able in the distribution tree. The manual
presents a tutorial approach that explains
what is happening and what to do about it.
It’s awell designed book ina spiral binding
so it will lay flat on your desk without the
help of the nearest heavy object to keep it
open. Almost my only quibble with the
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whole package is that the printing for the
examples in this book is too faint, so I need
to don my glasses. Old age is setting in and
I am becoming short-sighted.

Licensing
You buy Purifybased on the number of peo‑
ple that you want to use it. When someone
has used the package more than twelve

Purify diagnoses memory
errors in your program.
Better, it spots them
beforeyou ship it to
customers.

times, then they are deemed to bea ‘regu‑
lar’ user. The seats that you buy are ‘regu‑
lar’ users. Purify will send themmail saying
‘Welcome to the club’. The system adminis‑
trator can adjust this list of users. The li‑
cense manager is advisory and probably
easy to avoid, but that’s not the point.

Debuggers and Purify
Both Purify versions work with d b x or g d b
to allow you to control the program while
looking for leaks and other memory prob‑
lems. The viewer starts d b x up in a new
window if you hit the Debug button. It also
works with my favourite debugger, ups , al‑
though u p s hides the actual addresses
used in the program rather too well, making
it a little lessuseful than d b x for some tests.

Purify supports debuggers by providing
you with a place where you can set a break‑
point ( p u r i f ystop_here) s othat the
program will stop when Purify finds an er‑
ror. You can inspect the stack or other vari‑
ables in the running program to see what is
wrong.

Purify also provides a number of rou‑
tines that can be compiled into your pro‑
gram to provide dynamic checking at
specific points. For example, you might like
to run the memory leak code at some point
in your program to prove that the leak hap‑
pens in one path through the code and not
another. You can do this by adding calls to
the relevantPurify routines into your code.
These routines can also be called on the

fly from dbx , should that seem sensible.
Perhaps the most interesting of these rou‑
tines are the set of routines that allow ac‑
cess to ‘Watchpoints’. These allow you to
track actions on a particular piece of mem‑
ory. You can trace which bit of your code is
responsible for changinga specific piece of
memory. As the Purify manual points out,
this is much better than using a debugger

EXE:The Software Developers’ Magazine

to watch apiece of memory because the de‑
bugger has to single step the program an in‑
struction atatime and this can take forever.

The good news and the bad
Well, as you may have detected, I like Pu‑
rify. I think that the whole package is well
engineered and documented. Installation is
trivial; you do need lots of space for those
caches though. It’s easy to use and the re‑
sulting program runs fast enough for you to
feel that it’s something worth doing. Cach‑
ing of libraries speeds the linkingphase im‑
mensely. Coupled with Purecoverage, the
package is a really great development tool.

I have spent a happy hour or so tracking
down bugs in various programs that I have
lying about the system, some of my own
and some written by others. Tracking down
some errors can be non-trivial but the de‑
bugging hooks are a great help. The spec‑
tacular thing is that it really does find bugs
that you just don’t see in supposedly work‑
ing programs. I am appalled at how bad the
X libraries are. They rely very heavily on
the fact that Unix will guarantee zero filled
blockswhenmemory is expanded.
A friend at a local University tells me

that hewouldn’t be without Purify asa tool.
He is a C++ programmer and that language
is even more prone to memory leaks than
C. He does also tell me that the licence
manager is not that good ina distributed en‑
vironment. Hehas difficultieswith the num‑
ber of ‘frequent’ users, which of course,
changes constantly in a University. I imag‑
ine this is less of aproblem in acommercial
environment where the number of users
change less frequently.
There is some more bad news for those

of you without Suns or HP machines. It’s
limited to Sun Sparcs running Solaris or
SunOS, HP9000 Series 700 workstations
running HP/UX 8.07 and above, and
HP9000 Series 800 workstations running
HP/UX9.0 and above. It does seem to work
with most of the C and C++ compilers that I
have heard of for the Sun systems. Unfortu‑
nately, porting to different architectures is a
non-trivial exercise asPurify needs intimate
knowledge of the instruction set to work.
Let’s hope that the authors add support for
more platforms sooner rather than later.

PeterCollinson is afreelance consultant spe‑
cialising in Unix. He can bereachedelec‑
tronically a sp c@ h i l l s i d e . c o . u k
(althoughyour mailermight behappier to
put the address the other way round) or by
phoneon 0227 761824.
Purify is available, at £1,330perseatfrom
from ContactProductivity through Software.
Phone:0928 579700, Fax: 0928 579701,
email: info@pts.co.uk.
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Click onany point of the ‘hot’
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or to display another
chart
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Programmablegraphs
DOSandWindows

Whatever language you have chosen for DOS or
Windows development, you can use one of our
libraries to integrate graphs and charts into your
application.

Bestgraphics tool
dGE has been voted Best
Graphics Tool for six
years in a row, and in
1992 Graphics server
was voted Best Add‑
onDLL. Microsoft
licensed our technology
for the graphs in Visual Basic
Pro (we've added ‘hot’ graphs to
our VBX since then).

Re-usable components
The future of applications development lies in
‘components’ which programmers can use time and
again. Graphs and charts are part of so many of
today’s applications that it makes sense to use the
same graphing component, especially one which
‘gets full marks for coming with somany interfaces’
(Windows Tech Journal, April ‘93).

Windows NTandOLE2
If your long-term plans includeWindows NT, you can
beconfident that Graphics Server will still deliver the
charts you want. In the latest release we have added
a 32-bit version for Windows NT. And we have
developed an OLE 2.0 automation server - the
beginning of the end for function calls!
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Leaders in our field
Wefounded Bits Per Second, here in Brighton, eleven
years ago, when getting graphs into adBASE app
was the leading edge of PCdevelopment.

We've stayed out in front and now count
Microsoft and Gupta among those who license our
software.

Thousands of developers in business, engi‑
neering and science now use our programmable
graphs (and distribute the run-times royalty-free).
If you'd like to join them, dogive usacall.
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A recipe for good X
Niall Mansfieldbegins a

series on Motif
programming with a

line-by-line guide to ‘Hello
World’.

Avery important part of
COSE is the Common
Desktop Environment
(CDE), which uses the
Motif look and feel

58

Motif programming is easy. And for anyone
who has to write GUI applications for Unix
it’s essential, because it’s the only realistic
option available. Even as recently as six
months back the issue wasn’t so clear cut;
Sun Microsystems was pushing OpenLook
as the standard. But OpenLook never
caught on and Sun has at lastjumped on the
bandwagons and adopted Motif. On top of
this, Microsoft’sWindows NT has scared all
the big Unix vendors: to fight off this threat
they combined in yet another consortium to
produce the Common Open Systems Envi‑
ronment (COSE, pronounced ‘cosy’).A very
important part of COSE is the Common
Desktop Environment (CDE), which uses
the Motif look and feel. So in summary, Mo‑
tif is the way togo.

In this and the next few articles I'll take
you through Motif programming step by
step. You don’t need to have done any X
programming before, but I assume you
have some idea of what X is about. At the
end you'll be writing useful programs
(hopefully). But just as important, you'll
have a grounding in the basic techniques of
Motifprogramming, soyou'll be able to find
your way around the lots of good books
about Motifand explore more advanced top‑
ics on your own.

Before we begin I’d like to say some‑
thing on terminology. First, the difference
between X Windows System and Motif. X is
the basic window system, but you can think
of it asthe low-level ‘window operating sys‑
tem’. Motif is like the standard libraries lay‑
ered on top of that, to make programming
easier, and to hide lots of the nasty bits. Its
full name is OSF/Motif (Open Software
Foundation).

h e l l o w . o :  h e l l o w . c

An X application is called a ‘client’ and the
display is called the X server’. These don’t
have to be running on the same machine:X
can work over aTCP/IP LAN or wide area
network.

The ingredients
We assume you are using a Unix system.
You'll need a C compiler, some implementa‑
tion of the XWindow System, the standard
X libraries and a Motif development system
with its header files and libraries. Some
workstation systems come with all these
bundled, but you'll probably have to buy a
Motif development system if you don’t al‑
ready have one which shouldn’t set you
back more than £100 per CPU.You will also
need documentation.The minimum is theX
Toolkit manual, and the MotifProgrammer's
Reference. You'll use these a lot, so it’s
worth having your own copy, at least at the
beginning.

Familiar ground
We are in Unix land, so the first program
we have to write is the one which prints
‘Hello, World’. The makefile in Figure 1 is
used to compile the program. The code is
listed in Figure 2. Don’t worry too much
about some of the code details yet. We'll get
programs working first, then go back and
explain what the various components are,
how they fit together, and the options that
apply. You can experiment with them on
your own, which is the best way to learn.
Then you can run the program by typing
the command ‘hellow’ at your shell prompt.

The program draws one big pushbutton
(see Figure 3). Click on it with the mouse
and you'll see that it ‘goes in’ and ‘comes

${CC} -D_NO_ PROTO - I / us r / l oca l /mo t i f / us r / i nc lude
-I/usr/X11R5/include -c h e l l o w . c

Figure 1-Makefilefor ‘Hello World’program
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* f o n t L i s t : * T i m e s * - r - ‐ * - 2 4 0 - *

Figure 6 - The Hworldresourcefile

pen next, but it mustbe able to handle what‑
ever the user does -whatever events occur.
Figure 7 gives a schematic representation of
an event-driven program looks like. This
structure is mirrored in the code of our pro‑
gram. First we initialise the toolkit and cre‑
ate and initialise our button (ie the calls to
X t A p p I n i t i a l i z e ( ) , X m C r e a t e P u s h - ‑
B u t t o n ( ) , X t M a n a h e C h i l d ( ) and
X t R e a l i z e W i d g e t ( ) ) . Then w e g o into
the event loop (and stay there) through the
call toXtAppMainLoop( ) .

In fact all Motif programs will have this
structure; what we'll see below is how to set
up the program so that your own code can
be triggered whenever certain events occur
in the user interface. This will actually be
the heart of your application - the code
which performs the function your applica‑
tion was written for in the first place, say
printinga file, or running a calculation or
displaying a chart. So much for the overall
structure.

Now for some line-by-line detail. Firstwe
include the Motif header file that relates to
the pushbutton which we are going to use.
Each Motif object (or widget, as we say in
the trade) has its own header file. Its name
is described in the Motif documentation.
These widget-specific headers also automat‑
ically include other, more general, X and

initialize
the program

specify my
code to be

hooked to user
interface events

wait for
an event

process
this event

Motifheaderswhich are necessary.
The local variables declared at the start

of m a i n ( ) define some Toolkit objects we
are going t o use. p b u t t o n i s fairly obvious
- it's the button that we have seen in use.
The m y t o p widget is what is called the ‘ap‑
plication shell widget’. It is the application’s
mainwindow; everything else in the applica‑
tion is contained within it. It is created by
the X t A p p I n i t i a l i z e ( ) call a s w e ini‑
tialise the toolkit.

The final object we define is myappce
which is an ‘application context’. This holds,
amongst other things, information about the
display the application is using. It is really
only used in anger with single-process mul‑
tithreaded applications, so don’t give it
much thought.

XtApplnitializeQ connects this client ap‑
plication to the X server and initialises the
underlying X and Toolkit subsystems. It
processes the command line flags which

Different types of widgets
have different callbacks,
depending on what type of
object the widget is

we've already used above. This is the rea‑
son why it must be passed the a r g e and
a r g v arguments of the m a i n ( ) program. It
can also take lists of other strings specifying
default resources for the program and defi‑

<callback>

Figure 8 -Doingsomethinguseful through callbacks
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initialize
the program

wait f o r
an event

process
this event

Figure7 - Structure of an event
drivenprogram

nitions of any command-line flags specific to
this program and how they should be han‑
dled. However, that’s all very detailed sowe
omitted using any of this by setting all the
lists to NULL. Finally, as we already men‑
tioned, X t A p p I n i t i a l i z e ( ) creates the
application’s shell widget, myt op.

In a Motif program, widgets are organ‑
ised in a tree structure. At the root of the
tree is the application shell widget. This can
have exactly one child widget. The Motif
function X m C r e a t e P u s h B u t t o n ( ) c r e
ates a pushbutton widget (surprise, sur‑
prise!) as a child of the widget specified in
the first argument (mytop here). The ad‑
dress of the newly created pushbutton is re‑
turned and assigned to the W i d g e t pointer
p b u t t o n . The name of the pushbutton, for
use in resource files and elsewhere, is speci‑
fied as a string in the second argument,
‘mybutt ’ in this instance. The final argu‑
ments let you set some resources at the
widget’s creation time but we don’t need to
do so in this simple program. x t M a n ‑
a g e C h i l d W i n d o w ( ) says that the parent
o f the widget p b u t t o n should n o w take
note that it has a child and be prepared to
handle it (positioning it, sizing it etc).

The function x t R e a l i z e W i d g e t( )
tells the toolkit that all the widgets we want,
at least.for the time being, have been cre‑
ated, and that all the X windows associated
with these windows should actually be cre‑
ated on screen. The reason for this three‑
fold split - widget creation, widget
management and window creation - is just
efficiency. It means that the calculations
about size and position can be done once,
when everything is ready, rather than cre‑
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Award-winning Crystal Reports
has made life easier for thousands
of developers, and users. Now
Crystal Reports 3 takes a dramatic
step forward with a host of
extra features which make it the
most advanced database report
writer ever.

New Crystal Reports 3 makes it faster and
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ate one widget, calculate size and position,
create the next widget, recalculate size and
position, create the next one and so on.

Finally, the call to xtAppMainLoop ()
says that the user interface (such asit is) of
our program is ready and the Toolkit
should now wait for events and process
them in turn.

Cooking with Callbacks
Sofar, the program is all user interface and
nothing else. Let’s make it execute some of
our own code when the button is pressed.
We achieve this through a technique called
‘callbacks’. These are hooks within each
widget for attaching functions to perform
the actions we want. Figure 8 illustrates
howthey work.

Different types of widgets have different
callbacks, depending on what type of object
the widget is. For example, the Motifwidget
to contain text has callbacks which are exe‑
cuted when text is being typed in the widget
(allowing certain classes of characters to be
rejected) and other callbacks which are exe‑
cuted when the user presses <Return> or
<Tab> to say that this field is complete (so
the final field value can be verified). On the
other hand, Motif pushbutton widgets have
callbacks relating to the pressing and re‑
leasing o f the button: a c t i v a t e C a l l ‑
b a c k ( ) for when you click o n the
pushbutton; a r m C a l l b a c k ( ) for when
you press on the pushbutton but haven’t re‑
leased the mouse button yet and d i s ‑
a r m C a l l b a c k ( ) when the pushbutton
reverts to its normal state having been
armed. The only one of these that you nor‑
mally use i s the a c t i v a t e C a l l b a c k ( ) ,
but the others are handy for experimenting
with when you are getting used to Motif.

I will now demonstrate the way a c t i ‑
v a t e C a l l b a c k ( ) can b e used t o print a
message and exit the application when the
button is pressed. First,we have to write the
function to be executed by the callback.
When the Toolkit calls this function, it will
be passed certain standard information
(about which widget’s callback this is and
the reason - the callback type - it was called)
sowe always write callback functions with a
standard set of arguments (see parameters
tomy_ex i t _cb ( ) i n Figure 9).

Next we must ‘register’ the callback
function, ie tell the Toolkit that this function
is to be executed whenever p b u t t o n is ac‑
tivated. We do this with the function
X t A d d C a l l b a c k ( ) < N . Its arguments
are the widget that we are dealing with
(pbutton), which of that widget’s call‑
backs we are attaching our function to
(XmNactivateCallback), the name of
our function (my_exit_cb) and finally the
‘client data’ - any old information that we

62

#include <Xm/PushB.h>
#inc lude < s t d i o . h >

W i d g e t w g t ;

X t P o i n t e r m y i n f o ;
X t P o i n t e r t k i n f o ;

f p r i n t f ( s t d e r r ,

e x i t  ( 0 ) ;

m a i n ( a r g c , a r g v )

i n t a r g c ;

c h a r  * * a r g v ;

X t A p p C o n t e x t myappc;

my_ex i t_cb, ( X t P o i n t e r )

X t M a n a g e C h i l d ( p b u t t o n );

X t R e a l i z e W i d g e t (mytop) ;
XtAppMainLoop (myappc) ;

X t C a l l b a c k P r o c my_exi t_cb(wgt , m y i n f o , t k i n f o )

" c a l l b a c k : %s\n" ,

W i d g e t m y t o p , p b u t t o n , X t A p p I n i t i a l i z e ( );

m y t o p = X t A p p I n i t i a l i z e ( & m y a p p c ,

&argc , a r g v , N U L L , N U L L , 0 ) ;

p b u t t o n = XmCreatePushButton ( m y t o p ,
N U L L , 0 ) ;

X t A d d C a l l b a c k ( p b u t t o n , X m N a c t i v a t e C a l l b a c k ,
" t o - e x i t " ) ;

( c h a r * ) m y i n f o );

" H w o r l d " , NULL, 0 ,

" m y b u t t " ,

Figure 9 - Handlinga click event on thepush button

want to have passed to the function when
it’s invoked. This last argument means that
you can use the same function for lots of
callbacks for lots of different widgets; when
the function is called,you use the client data
to distinguish between the various cases.

Where there’s aWidget there’s aWay
So you see, Motif programming is easy.
What we've done here is the basic structure
used by the biggest of programs. Most of

You can use the same
function for lots of
callbacks for lots of
different widgets

the problems you'll meet are not because
the task is hard, but because there’s an aw‑
ful lot of low-level detail. And if you struc‑
ture your program well, and make it
modular,you can hide most of this anyway.

EXE:The Software Developers’ Magazine

In the next article we will build on this
tiny program. We'll start using many more
types of widgets, in particular container wid‑
gets which handle layout of groups of other
objects.To illustrate this we'll buildasimple
menu system which you can use for lots of
routine tasks. For example, in-house we use
a tool like this asa handy way of performing
various system management functions; non‑
specialist users can click on a button in‑
stead of having to remember the
appropriate Unix commands and all the
weird arguments they take.

This program will also introduce you to
some of the other areas where Motif is like
MS-Windows, especially how you can drive
the user interface from the keyboard in ad‑
dition to the mouse. And from there we'll
move on to pop-up and pull-down menus.

NiallMansfieldManagingDirector, UserIn‑
terface Technologies Ltd. e-mail: ni‑
all@uit.co.uk
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Figure3 - Output when ‘Hello World’ is
run

out’ again, just like an MS-Windows button.
(Later on we'll see that Motifs look and feel
actually has a lot more in common with MS‑
Windows.) But there are a couple of
glitches here: first, it says ‘mybutt’ and not
‘ H e l l o , World’ as it’s supposed to. No
problem! We could change the text in the
program itself by replacing the string ‘my‑
b u t t ’ with ‘ H e l l o , World’ i n the call t o
X m C r e a t e P u s h B u t t o n ( ) . This would
work, but isn’t such a good idea, since the
string represents not only the default value
for the text to be displayed in the button,
but also the name of the button object. We'll
be using this name later to customise parts
of the program. Also, it would be messy
having spaces and commas in the name.

Sowe'll do it differently instead: we'll use
Motif (or X) resources to change the value of
the text. See Peter Collinson’s excellent arti‑
cle in EXE,April 94 issue if you want to re‑
mindyourself about this. There’s no need to
change the program or recompile. All that’s
required is to set the -xxrm asfollows:

h e l l o w - x r m ’ * l a b e l S t r i n g :
H e l l o , W o r l d ’

This generates the screen output shown
in Figure 4. What we’ve done here is to say
that any object in the program which has a
resource (think of it as a parameter if you
like) called ‘ l a b e l S t r i n g ’ that assigns
the value ‘ H e l l o , World’ to the resource,
which is the one that specifies the text to be
displayed. But how did you know which re‑
source or name to use? Good question. The

# inc lude <Xm/PushB.h>

a r g v )
i n t a r g c ;

m a i n ( a r g c ,

c h a r  * * a r g v ;

Figure 1 - Ubiquitous ‘Hello World’ in Motif
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Figure 4 Changing the *labelString re‑
source

short answer is (alas) read the manual, but
see the box Finding out about resources for
something more helpful. And by the way,
the flag ‘-xxrm’ stands for ‘K Resource Man‑
ager’: the value you give it is taken as a re‑
source specification.

The second problem with our tiny pro‑
gram’s output is that the font it’s using is so
small you can hardly read it. We can fix that

The program doesn’t
know what is going to
happen next, but it must
beable to handle
whatever the user does

too by using a resource setting. The re‑
source ‘ f o n t L i s t ’ says which font a nob‑
ject is to use. Sowe can add:

- x r m  ' * f o n t L i s t :
* T i m e s * ‐ r ‐ * - 2 4 0 - * ’

to the previous command line in order to
use aTimes font, Roman ( ‘ - r - ’ ) ,with a size
of 24 points (‘(-240-’). Figure 5 shows the
final result.

Being resourceful...
There are lots more resources you can set
on the command line too. But if we keep on

W i d g e t  m y t o p ,
p i I n i t i a l i z e ( );

p b u t t o n ,  X t A p -

X t A p p C o n t e x t myappc;

i z e ( & m y a p p c , " H w o r l d " ,

N U L L ; 0 , G a r g c ,
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Figure 5 - Set thefont andpointsize set

going like this, we’ll have an enormously
long line to type. Sofirst, let’s put these ba‑
sic resource settings intoa file so they can
be picked up automatically by the program
whenever we run it. Figure6 lists the re‑
source file for our Hello World program.
You can see how these lines relate very
closely to the strings you had on the com‑
mand line. Note that the name of the file is
the value of the string given in the call to
X t A p p l i c a t i o n I n i t i a l i z e ( ) i n Fig‑
ure 2. In fact this is the ‘application class
name’ of your program: its value is used
precisely for this purpose of extracting re‑
source settings which are to apply to this
program and this program only.

The program can now be run with the
command ‘hellow’. All the correct settings
are being picked up automatically from the
file. Command line parameters can still be
provided. For instance:

h e l l o w - f g p i n k

sets the foreground colour to pink;

h e l l o w - b g p u r p l e

sets the backgroundcolour to purple;

h e l l o w -name f o o b a r

sets the program’s name to foobar (notice
that the program’s icon is called foobar too)
and

h e l l o w - g e o m e t r y 100x200

makes the window 100 pixels wide by 200
high.

How it works, why it works
Let’s go back and look in some detail at the
code we’ve written and the principles be‑
hind it.The most importantpoint about Mo‑
tif programs is that they are event driven.
That is, the end-user can choose many dif‑
ferent actions at any time (press a button,
type some text, pull a scrollbar etc). The
program doesn’t know what is going to hap‑
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A different model
for databases
One of the challenges

of information
processing in the 1990’s is
how to process larger and

larger databases, containing
increasingly complex data,
without sacrificing response
time. Jim Dorrian ofArbor

Software discusses a possible
solution.

Until recently, organisations have tried to
target relational database management sys‑
tems (RDBMSs) for the complete spectrum
of database applications. It is becoming in‑
creasingly apparent that there are major
categories of database applications which
are not suitably serviced by relational data‑
base systems. Oracle, for example, has built
a totally new Media Server for handling
multimedia applications. Sybase uses an ob‑
ject-oriented DBMS (OODBMS) in its Gain
Momentum product which is designed to
handle complex data such as images and
audio.
Another category of applications unsuit‑

able for the relational database model is on‑
line analytical processing (OLAP). OLAP
applications have query and response time
characteristics which set them apart from
traditional online transaction processing
(OLTP) applications. Specialised OLAP
servers are designed to give analysts the
response time and functional capabilities
of sophisticated PC programs with the
multi-user and large database support they
require.

Differences to OLTP
Online Analytical Processing (OLAP) is pri‑
marily involved with reading and aggregat‑
ing large groups of diverse data. Unlike
OLTP applications, OLAP involves many

Figure 1- Slicinganddicingfor different view of the data
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data items (frequently many thousands or
even millions) which are involved in com‑
plex relationships.The objective of OLAP is
to analyse these relationships and look for
patterns, trends, and exception conditions.
With OLTP the application comprises a
large number of relatively simple transac‑
tions. The transactions usually retrieve and
update a small number of records (usually
less than one hundred) that are contained
in several distinct tables. The relationships
between the tables are generally simple.
As an example of an OLAP database,

consider sales data which has been aggre‑
gated by region, product type, and sales
channel. A typical OLAP query might ac‑
cess a multi-gigabyte/multi-year sales data‑
base in order to find all product sales in
each region for each product type. After re‑
viewing the results, ananalyst might further
refine the query to find sales volume for
each sales channel within region/product
classifications. As a last step the analyst
might want to perform year-to-year or quar‑
ter-to-quarter comparisons for each sales
channel. This whole process must be car‑
ried out online with rapid response time so
that the analysis process is undisturbed.

OLAP queries can be characterised as
online transactions which access very large
amounts of data eg several years of sales
data. They perform analysis of the relation‑
ships between many types of business ele‑
ments such as sales, products, regions,
channels. Queries often involve aggregated
data like sales volumes, budgeted dollars
and dollars spent. Sometimes it may be nec‑
essary to compare this aggregate data over
hierarchical time periods (monthly, quar‑
terly, yearly).

Data could be presented in different per‑
spectives. For instance sales figures could
be shown assales by region versus sales by
channels by product within each region.
Furthermore,complex calculations between
data elements may be required to perform
analysis such as determining expected
profit asa function of sales revenue for each
type of sales channel ina particular region.

Above all, the OLAP server must be able
to respond quickly to user requests so that
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users can pursue an analytical thought proc‑
esswithout beingstymied by the system.

What Are OLAP Servers?
OLAP database servers use multi-dimen‑

sional structures to store data and relation‑
ships between data. Multi-dimensional
structures can bebestvisualised ascubes of
data - and cubes within cubes of data. Each
side of the cube is considered adimension.
Each dimension represents a different

category such as product type, region, sales
channel and time. Each cell within the
multi-dimensional structure contains aggre‑
gated data relating elements along each of
the dimensions. For example, a single cell
may contain the total sales for a given prod‑
uct in a region for a specific sales channel in
a single month. Multidimensional databases
are compact and easy to understand vehi‑
cles for visualising and manipulating data
elements that havemany interrelationships.
There are a number of common analyti‑

cal operations which can be performed by
the OLAP server. Consolidation involves
the aggregation of data. These can be sim‑
ple voll-ups or complex expressions involv‑
‘ing interrelated data. For example, sales
offices can be rolled-up to districts and dis‑
tricts rolled-up to regions.

OLAP data servers can also go in the re‑
verse direction and automatically display
detail data which comprises consolidated
data. This is called drill-downs. Consolida‑
tion and drill-down are an inherent property
of OLAP servers.
Another feature is the ability to look at

the database from different viewpoints. This
is refereed to as ‘slicing and dicing’. One
slice of the sales database might show all
sales of product type within regions. An‑
other slice might show all sales by sales
channel within each product type. It is like
rotating a child’s alphabet block and seeing
the different letters on each side depending
on how you look at the block. Slicing and
dicing is often performed alonga time axis
in order to analyse trends and find patterns.
Figure 1 shows four different views of a da‑
tabase.

Finally, OLAP servers have the means
for storing multidimensional data in a com‑
pressed form. This is accomplished by dy‑
namically selecting physical storage
arrangements and compression techniques
that maximise space utilisation. Dense data

(ie data that exists for a high percentage of
dimension cells) are stored separately from
sparse data (ie a significant percentage of
cells are empty). For example, agiven sales
channel may only sell a few products. In this
case the cells that relate sales channels to
products will bemostly empty and therefore
sparse. By optimising space_utilisation,
OLAP servers can minimise physical stor‑
age requirements, thus making it possible
to analyse exceptionally large amounts of
data. It also makes it possible to load more
data into computer memory which helps to
significantly improve performance by mini‑
misingphysical disk I/O.

RDBMSs lack multidimensional
Relational database management systems
and their associated front-end tools have
many limitations when it comes to online
analytical processing. First, relational data‑
bases are fundamentally incapable of man‑
aging multidimensional data structures.
Instead, data must be stored in interrelated
two-dimensional tables which represent flat‑
tened out multidimensional structures.

Flattening out is analogous to taking a
three dimensional model of a building and
flattening it out into numerous architectural
drawings. In order to reconstruct the model
it is necessary to find drawings that are con‑
nected to each other and combine the draw‑
ings to form a two-dimensional picture of
the three-dimensional model. Reconstruct‑
ing the model by linking two-dimensional
drawings is difficult, resource intensive and
prone to error.
A large collection of relational tables rep‑

resentingmultiple dimensions is difficult for
end-users to: understand and use. Users
must figure out which data is located in
which table, how tables are linked to each
other and how to construct the correct SQL
query using either a front-end tool or SQL
itselfto link the tables together.

Crippling performance
Multiple joins and poor performance be‑
come an issue since users must also be con‑
cerned with optimising queries in order to
obtain reasonable performance. A Sales da‑
tabase might contain the tables and data ele‑
ments given in Figure 2. The normalised
database saves space because each product,
sales office, district office, and region ap‑
pears only once in the database. However, a

Table 1 ProductSales/Sales Office ~‐|1,000,000rows
Table 2 Product Description 1,000 rows
Table 3 | SalesOftice/District Cross Ref | 100rows
Table 4 District/RegionCross Reference | 10rows

Figure2 -Normaliseddatapenalisesperformance
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query that needs to summarise and com‑
pare data by sales office, district, and re‑
gions has to join the four tables together.
Relational joins are an exhaustive process.
Each recordmust be matched against each
row (or an index entry for each row) in
every other table. In this database the join
might require up to one trillion matches
(1,000,000 * 1,000 * 100 * 10). A database
consisting of 10 or more tables would take
several times more than this. The matching
process must be performed for every OLAP
query. This is why many users performing
many OLAP queries can bring an RDBMS
to itsknees.
Because multiple joins absorb expensive

machine resources and are difficult for us‑
ers to understand, most relational vendors
advise that users create special denormal‑
ised databases for decision support process‑
ing. Denormalised tables are tables that are
pre-joined (ie all tables are combined into
one table). This has the advantage that it
avoids time consuming joins but there are
several disadvantages to this approach. The
disadvantages are that it is expensive in
terms of both performance and system re‑
sources. Figure3 illustrates the differences
between normalised and denormalised data‑
base designs.

Noalternatives...
Users are caught in a no-win situationwhen
using relational databases to service online
analytical queries. If the database is broken
up into smaller tables then performance suf‑
fers because of complicated table joins. If
users combine tables into a denormalised
table then they must deal with extremely
large tables which also impact performance
aswell as consume space.
The only improvement RDBMSvendors

can recommend is to upgrade to more pow‑
erful and expensive hardware. Because
RDBMSs do not handle online analytical da‑
tabase efficiently, major RDBMS vendors
have developed parallel query technology
which uses a ‘brute force’ approach to ad‑
dressing the query performance of large
analytical databases. Parallel processing al‑
lows many CPUs (and machines) to scan a
database simultaneously. The results are
thenmerged and sorted together.
While parallel processing can be used to

speedup certain types of queries (eg que‑
ries that scan an entire database) it is not
suitable for most other types of queries
which cannot be broken up into parallel
processes. For example, parallel query op‑
tions do not improve performance when
searching for specific ranges of data. Paral‑
lel query options require very expensive
symmetrical multi-processing hardware
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which grows even more expensive as the
size of the database grows. NORMALIZED .

Sales | Product
Limited intrinsic Analysis Ta b l e ) office | 1D
RDBMSs do not have inherent capabilities _ {BOs

to manage basic OLAP operations such as 10,000,000
consolidations, drill-down, slicing and dic- owe

Super Widget

ing and complex inter-table and intra-table
data relationships. They havea limited set
of built-in functions which only operate in a
single direction. For example, SQLcan only
SUM and A v G the same field in all records
but cannot SUM and AVG several columns in
a single row. Users can create an expres‑
sion that involves several fields in a record
in a single table, but these expressions can‑
not reference other rows in the table nor
can they reference other tables unless the
tables are first joined in a view. These limi‑
tations are intrinsic in the relational model
because it only works with flat two-dimen‑
sional tables.
As a result, any analytical operation

which goes beyond the basic relational se‑
lection and update commands has to be
handled within a front-end application.
These usually require a great deal of cus‑
tomisation and programming in order to
achieve good performance and requisite
functionality eg complex cross-element cal‑
culations, specialised reportingetc.

Hogging the network
The front-end applications that run on client
PCs have first to extract information from
the relational database then move the data
from the RDBMS to the front-end applica‑
tion over a network. Since OLAP applica‑
tions involve very large databases, this
means that it is necessary to move large
amounts of data from the RDBMS to the
front-end application before the front-end
tool can perform necessary consolidations,
drill-downs, or slice and dice operations.

Transferring large amounts of data not
only severely degrades application perform‑
ance it also quickly saturates the network
which in turn impacts the performance of all
other users on a network. It is not uncom‑
mon for analytical queries to take many
minutes or hours to complete because of
the loads they place on the network. In con‑
trast, OLAP servers can directly perform
analytical operations in the server which
means only selected data result sets have to
be transmitted to the front-end application
for display and further analysis.

Poor consolidation
In some cases it may be possible to consoli‑
date and summarise data in the RDBMSby
using the SELECT command in conjunction
with built-in functions such as SUM and
GROUP BY. These are simple summarisa‑
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SalesTable 3 Office District

DENORMALIZED

Siz "E"| o o m [som | oma [mon|
f e o s| 1 | __ Widget 1,000,000 | A |_‐‐East|

SuperWidget sooo0 | 8 | West
00,000 |B | West

Figure3 -Denormaliseddatabase take upunecessary space

tion which cannot be rolled-up or drilled
down.

However, even though these are simple
operations they are still quite expensive. In
order to summarise data it is usually neces‑
sary to run a program that reads all of the
rows in the database. Several applications,
all submitting summarisation queries
against a relational database at the same
time,will quickly bring the system toa halt.

Besidesbeingvery expensive, usersmay
have to wait several hours or overnight for
processing before they can get answers to
their queries. To get around the problem of
running expensive and time consuming
summarisation queries, organisations often
create summary tables that store frequently
used summarised data. These must be pre‑
defined by users. Any summaries not pre‑
defined are therefore not available to
end-users. This is a severe limitation to on‑
lineanalyticalwork.
The proliferation of summary tables ‑

one for each type of consolidation - results
in a very complex and confusing environ‑
ment. Users must be aware of which sum‑
mary tables exist and which information is
contained in each summary table. Summary
tables must be periodically refreshed in or‑
der to keep them synchronised and current.
Extracts and refreshes must be scheduled
so that they do not interfere with regular
processing and so that they do not overly
stress the RDBMS.

Since there is a lag time between extract
and refresh programs for each table, tables
may not be all synchronised at a particular
point in time.This can delay analysis or lead
to inconsistent results.

EXE:The Software Developers’ Magazine

Whether users are using summary or de‑
tail databases, complex analytical queries
haveunpredictable effects in a relational en‑
vironment. Because it is difficult to predict
the performance degradation impact of
complex relational queries, users are rarely
permitted ad hoc access to relational data‑
bases.They are usually limited to usingpre‑
constructed queries which are designed to
have minimal system-wide impact. Users
are allowed to modify these slightly by
changing search and sorting criteria but
cannot build their own ad hoc queries. As a
result, business analysts are heavily re‑
stricted in the types of online analysis that
they can perform.

Summary
In summary, the key feature of OLAP serv‑
ers which set them apart from other types
of data management servers is that they
logically organise data in multiple dimen‑
sions. This permits users to analyse com‑
plex data relationships quickly and easily.
The database itself is physically organised
in such a way that related data can be rap‑
idly retrieved across multiple dimensions.
OLAP servers are very efficient when stor‑
ing and processing multidimensional data.
Even on low-cost platforms, OLAP servers
can provide quick response time while ac‑
cessing largemultidimensionaldatabases.

JimDorrian is the CEO ofArbor Software
which has implementedan OLAPserver
calledEssbase. Further informationcan be
obtainedfromArbor on 0101408 7277166.
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Migrating dBASE
apps to Windows
With the announcement
of dBASE for Windows,
Mike Lewis looks into porting

from dBASE for DOS to the
new environment.

The virtual DOS window
is apicture of ugliness,
not least because of
its unpleasant
monospaced font

70

Borland has finally announced dBASE for
Windows. With this one product it hopes to
take control of the Windows database
arena. If it fails, Borland will fail. The com‑
pany’s future is tied intimately to its suc‑
cess. The stakes are high. IDC estimates
there are in the order of 6.7 million dBASE
applications ‘out there’. Just think. There are
billions of linesof dBASE code in the world...

Compatibility is therefore a key issue. In
this article I have been investigating the
level of compatibility between dBASE for
DOS and dBASE for Windows. The infor‑
mation in this article is based on a beta ver‑
sion of dBASE for Windows. Some of the
details might change in the final release.

When you make the move to Windows,
you can continue to work with the same
data files, use the same programming lan‑
guage and generally apply the same princi‑
ples and techniques that you have always
used. In practice, though, things are not
that simple. To get the best from dBASE for
Windows, you really need to get to grips
with some new ways of working.

It runs DOS, but it’s ugly...

For the most part, Borland has done a good
job of porting the dBASE language to Win‑
dows. The front end comprises a two-part
interface as shown in Figure 1.The Naviga‑
tor (left) serves a similar function to dBASE
IV’s Control Centre; the Command window
replaces the dot prompt. When you type Do
MYAPP in the Command window, dBASE
for Windows will cheerfully run your
dBASE IV PRG file, which will function just
as it did before. Several dBASE IV com‑
mands are no longer supported (see text
box), but these are simply ignoredwhen en‑
countered in aprogram.

When you run a dBASE IV (or dBASE
I I I Plus) program in this way, dBASE for
Windows opensa ‘virtualDOS’window, that
is, amovable, resizable window which simu‑
lates the 25 x 80 DOS screen. All the pro‑
gram’s screen output goes to this window. If
the program opens its own menus or win‑
dows, these appear within the DOSwindow.

Although it’s easy to move your existing

@ Tables from Directory OCTables frompoate

= Queries
Forms

1) Reports
Labels

, Programs
Images

a! Sounds
Catalogs|

LC} Custom

EDClients.dbt
[EB Company.dbf

[EN Contact.dbf

FECustomer.db
|B Customer.dbf

Figure1-Navigatorand Control window
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PDQCommDOS/Windows £75/£109
QuickPak Prof. DOS or Windows £149
CodeBasic5.1 £119
Integra VDB £369
a e s Miscellaneous ‑
BanditR e p o r t w r i t e rfor Clipper £149
Crystal Reports v.3.0Std./Prof. £85/£275
Hijaak for DOS orWindows £109
Image Format Library £345
MultimediaT o o l b o o k- special offer £99

*Al l prices exclude £7.50 carriage and VAT.

Wa tcom C/C++ 10 .0
- on l y £175*

*CD-ROMwith onlinemanuals

PowerBu i lder
Desk top on ly £199
Skill s h o r t a g ein PowerBuilder !

a

Track Record f r o m t h e
developers of BRIEF °

Developing software means juggling hundreds of details. Let just one of
them fall through the cracks, and you're in for headaches. Now with Track
Record you can keep track of practically everything relating to your work ‑
from bugs to beta test sites. It lets you quickly and easily plan tasks, store
and retrieve information and keep a detailed history of who did what, when.
As you use Track Record, it contructs an intricate web of interrelated
information that makes tracking down details a snap. What bugs are
outstanding ? What are mydeadlines ? Whofound the ‘memory’ bug ?
With Track Record's dynamic database you keep up to date asyour project
changes. For example, Track Record's reports can show you the progress you
are making, which bugs have been found-and fixed,or even what part of
your program needs the most work - the possibilities are endless ! With
Track Record you can hone in on "todays bug reports" or take a look at the
big picture "beta testers listed by company". And with its configurable
database you can customise Track Record to fit your needs. It's awhole new
kind of productivuty tool for Microsoft Windows, designed specifically for
software developers. Call for the Track Record 'White Paper’.
Track Record is not only the best bug tracking system but also the best value.

Once you're
_ added a new

item to Track
_ Record's

database, it
becomes part

| of an interre‑
lated "web" of
project
information.

0 p u n c t u a t i o n d u r i n g word wrap.D o e s n t p a y a t t e n t i

o r k w i t h commas a n d f u l l s t o p s . bu t n o t w i t h q u e s t i o n o r
marks ff

£4 12/5/94

A-000012-DEV_GROUP.

e t h e r a n £110*
Track Recordcosts £110* per user, £520* for 5 usersand £990* for 10 users

So f tWerk UK L t d .
50 Lion Meadow, Steeple Bumpstead, Haverhill CB9 7BY

Telephone : (0440) 730121 Facsimile : (0440) 730911
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Rogue Wave
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Heap.h++ - anew, memory management library
to increase the performance of your C++ and C
applications today!

Heap.h++ is amemory management library that enables C and
C++ programs to runfaster and use less memory, with very little
work from the software developer. Simply link existing
programs to the ready-built library and r u n upto3 times asfast
- immeadiately.

Designed to increase speed and reduce memory used Heap.h++
significantly reduces the overhead of global operators new and
delete as well as malloc(), calloc(), realloc(), and free(). Object
interface also provides user control of the memory policy.

‘the Portable"
C++ Class Libraries

Tools.h++ - the portable foundation class library
available for DOS, Windows 3.X, Windows/NT,
OS/2, MAC, UNIX, and others...

An industry standard library which is a complete toolbox of
o v e r 100 C++ classes. It includes all the fundamental data
structures and functions needed to do virtually any C++
programming task - includestemplate classes. A l l classes
support persistence, and the library n o w includes full
internationalisation support and is multi-thread safe.

K K K KRKE K K K K K K K K K K K K K K K K K K K K K KEKE

For more information on our C++ class libraries
CALL US NOW!

Hypersoft Europe
Northern Office: 0602-376550
Grove House, 13Main Street, Keyworth, Notts., NG12 5AA

Southern Office: 0273-834596
PO Box 901, Hassocks, West Sussex, BN6 9ZS
email: hypersoft_euro@cix.compulink.co.uk

>»CIRCLE NO. 590



ek JPushButton.

@ RadioButton |

Figure 6 - To create aform,you dragobjectsfroma palette

cases we are creating a new form object,
based on dBASE’s built-in Form class. A
class is a sort of master object - a skeleton
set of properties onwhich actual objects are
based. Every object is an instance of one or
other class. dBASE comes with 18built-in
classes andalso allows programmers to cre‑
ate classes of their own.

Having defined the form object, we pro‑
ceed to create a push button object, which
is contained within the form. We then as‑
sign values to the button’s properties. Fi‑
nally, we open the form by executing its
Open<n> me thod . The method actually
draws the form on the screen, alongwith all
its contained objects.

In general, executing amethod is simply
a matter of calling it, just as you would call
any other procedure or User Defined Func‑
tion (UDF). In addition, some methods get
executed automatically, in response to
events. A push button object, for instance,
has anO n C l i c k methodwhich is executed
whenever the user clicks on the button. If
you want to give users an easy way of, say,
running a search, you could assign the
search routine to the O n C l i c k method.
Then, when the users want to run the
search, they simply press the button.

Creating methods
How do you go about writing a method? In
exactly the same way asyou write any other
procedure or function. And having done so,
you assign it to the appropriate property us‑
ing an ordinary assignment statement.
That’s right - you can now assign a proce‑
dure or function to avariable just as if it was
a character string or date. Figure 5 shows
anexample of this.
Alternatively, you can use an entirely
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newdBASE concept: the code block.A code
block is a bit like a UDF in that it performs
an action or returnsa value. It is also a bit
like a data item in that it can be stored in a
variable or passed as a parameter. Essen‑
tially, it consists of a series of expressions
or commands, separated by semicolons,

What makes the form
designer unusual is that it
is a two-way street

contained in curly brackets. Yes, Clipper
programmers, this is the same code block
that you have been using for several years
now -butwatch for differences in syntax.

Two-way RAD
If all this sounds too complicated, there is
aneasy way of avoiding it. Insteadof cutting
your own object-oriented code, you can get
the dBASE for Windows form designer (see
Figure 6) to generate it for you. Now, I
know all the arguments against using code
generators, but they really don’t apply in
this case. For a start, the form designer
doesn’t merely generate data-entry forms
that you then have to integrate into your ap‑
plication. It generates the application’s en‑
tire user interface.
A dBASE for Windows form is an ex‑

ecutable program in its own right. When
you finish designing the form, the designer
generates dBASE source code and stores it
in a file with the extension WFM. You run
this code just asyou would a PRGfile, that
is, by typing DOin the Command window,

EXE:The Software Developers’ Magazine

by double-clicking on the file in the Naviga‑
tor (which is roughly equivalent to dBASE
IV’s Control Centre), or by specifying the
filename as a parameter when you launch
dBASE forWindows.
What makes the form designer unusual

is that it is a two-way street. As with other
code generators, you can open the gener‑
ated program in a text editor and hand-mod‑
ify it. But unlike other code generators,
your modifications are still visible to the de‑
signer. If you edit the code to alter the posi‑
tion of a field, the field will keep its new
position the next time you open the form in
the designer. If you add a chunk of custom
code, the code will still be there when you
regenerate the program. This demolishes
the main argument against using code gen‑
erators - that hand-changes are lost each
time you regenerate the code.

Formdrawing
The mechanics of the form designer are
straightforward. You drag Windows con‑
trols - edit fields, radio buttons, scroll bars,
etc - from the ‘object palette’ to the form.All
the built-in dBASE form objects are visible
in the palette, asare any custom classes that
you have defined. Incidentally, dBASE for
Windows also supports Visual Basic-com‑
patible custom controls; you can place these
on the form designer’s object palette or call
them directly fromyour code.

Having placed objects on the form, you
set about assigning properties to them. To
do this interactively, you right-click on the
object, then select O b j e c t P r o p e r t i e s
from the resulting menu (see Figure 7).
This opens the object inspector. The object
inspector is simply a dialog in which you
specify the object’s colour, font, help ID and
other properties.

Next comes the most important part: as‑
signingmethods - especially event methods
- to the objects. If you are using the form de‑
signer to create your application’s user in‑
terface, your methods will embody the full
functionality of the application. You would
write these methods as procedures or
UDFs,which you would probably store in a
procedure file. You would then assign the
methods to the appropriate objects. You do
this simply by typing the procedure or func‑
tion names against the relevant properties
within the object inspector.

I’msure youwill agreethat this is a fairly
painless way of building a large application.
You still have to code the heart of the app
by hand, but you do so using the standard
dBASE language - object-oriented or proce‑
dural, as you wish - and you can forget
about programming the user interface,
which is handled entirely by the form de‑
signer.
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PASCAL compilers, so mixed
language programming is a cinch!

Callor fax us rightnowandfind
out for yourself. Five minutes now
couldpu tyoumonthsahead.

With Salford FTN77Fortran, you
can locate arithmetic overflows and
array bounderrors; home in on the use
of undefined variables and be certain
that you call subroutines and functions
with consistent and correct argument
lists.

Nowcouple these benefitswith the
ability to create not only DOS but also

Is this thesoundof your PCas it
reboots yet again when you run
your “ful ly tested”program? Oris it
a case of explet ives deleted
because you are under pressure
chasingbugsagainstan impossible
deadline?

Salford’s32-bit C/C++and Fortran
compilers have unique compile-time
options that can ensure -you write
100% watert ight programs by
AUTOMATICALLY pinpointing those
hard-to-finderrors.

UsingSalfordC/C++,you can stop
references through unset pointers;
neveraccess unallocatedmemoryand
always allocate/deallocate memory
consistently.

Windows applications, a choice of
TWO debuggers, FREE run-time
licencing, a library of over 250 DOS
and graphics routines, and you have |
the developer's dream come true.

Salford C/C++ and FTN/77 are
fully compatible with each other and
with our FTN90 Fortran 90 and
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DBMS
Accessing DBFs

Sofar, we have only considered DOS/Win‑
dows compatibility from the point of view of
application development. An equally impor‑
tant issue is that of data files. How easy is it
to use your existing DBF data in your Win‑
dows applications?

Essentially, all dBASE IV data files can
be used directly by dBASE for Windows,
without requiring any form of conversion.
This applies to DBFs, single- and multiple‑
index files and memo files. What’s more,
you can continue sharing the files with
dBASE IV users, as the same protocols for
file and record locking are employed by
bothprograms.
You can also create files in dBASE for

Windows and access them in dBASE IV.
dBASE for Windows supports two new data
types -binary and OLE- which are notback‑
wardly compatible. But even if your DBFs
contain these data types, you can still open
and read them in dBASE IV. Of course, you
won't be able to work with the binary or
OLE data -you'll just see seemingly arbitary
numbers in these fields.

In fact, dBASE for Windows offers a
good deal of flexibility in accessing data,
thanks to Borland’s database connectivity
system, IDAPI. In a nutshell, IDAPI gives
compliant applications a way of getting at
data from a variety of sources, including
DBF files, Paradox tables and various SQL
database servers such as Oracle and Inter‑
Base. Within dBASE, you can access all
thee data sources using familiar commands
like USEand SKIP.

Using IDAPIwith dBASE
Although IDAPI is more or less transparent
to the dBASE programmer, there are a cou‑
ple of important points which need to be
watched. The first is one of terminology. In
line with standard industry usage, dBASE
now uses the term ‘table’ to meana collec‑
tion of similar records and ‘database’ to man
a collection of tables. A dBASE table is

USE CUSTOMER ORDER CUSTNUM
TYPE PARADOX
SEEK "A011"
& & g o t o a s p e c i fi c r e c o r d
SaveRec = BOOKMARK()
&& s a v e c u r r e n t bookma r k

TOP

SaveRec
g o ba c k t o s a v e d r e c o r d

Figure8 - Usinga bookmark
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therefore a DBF file, while a dBASE data‑
base is acollection of DBFsheld in the same
directory.
You use the IDAPI configuration utility

to define the database. So if all your applica‑
tion’s DBFs were held in a directory called
C: \COMPANY\ACCOUNTS\1994, you
would specify that directory asthe database.
To avoid having to hard-code a long direc‑
tory path, you can assigna shorter logical
alias to it - ACCOUNTS, for example. This
might sound like a lot of unnecessary hassle
but it does have an important benefit. If you
subsequently move your data froma local

If you are anexisting
dBASE programmerwho
has been stuck for too
long in acharacter-based
world, now’s the time to
break free.

directory to aback-end server, or vice versa,
you only need to change the definition of
the alias.

Once you have defined the database, you
can issue an OPEN DATABASE command to
establish a connection to it within your pro‑
gram. You can also use the SET DATA ‑
BASE command to switch to a different
(open) database, or you can use the data‑
base name to qualify a table name. Thus
USE :ACCOUNTS:CUSTOMER would open
the Customer table within the Accounts dat‑
abse. Remember, none of this is essential. If
you want to go on accessing dBASE files in
the traditional way, you can ignore these
newcommands completely.
Another point to watch for with IDAPI is

to do with record pointers - or, rather, the
lack of them. The problem is that neither
Paradox nor SQL databases supports the
concept of record pointers.This does not af‑
fect your ability to process records sequen‑
tially - you can still use commands like
S K I P and SCAN/ENDSCAN with these ta‑
bles - but if you try to go to a specific record
number,youwill see an error message.
To get round this, dBASE for Windows

introduces something called a bookmark.
You can think of a bookmark asahandle to
a record. It’s a bit like a record number, ex‑
cept that you cannot examine itsvalue to de‑
termine the record’s position within the
table. You can, however, use it as the oper‑
and of a GOcommand. The Bookmark ()
function returns the bookmark of the cur‑
rent recod, which can then be saved in a
variable - see Figure8 for anexample.

EXE: The SoftwareDevelopers’ Magazine

[Properties ( CUSTOMER .WFfha ee|
form.cancelcustbutton + |
+Access Propetties
+ BitmapProperties

A final point about Paradox and SQL ta‑
bles is that they do not support dBASE’s
two-stage deletion process. When you de‑
lete a record from these tables, it disappears
for good. You cannot recall it, and you can‑
not subsequently pack the table. In fact,
RECALL and PACK both generate errors.
This is unfortunate, because it means that
you might have to change the logic of your
program when moving from DBFs to other
data sources (unlike with bookmarks,
which work just the same with DBFs as
they dowith ParadoxandSQLdata).

And so...
This detail apart, dBASE IV developers
should have few difficulties in porting their
code to Windows. You will have to get to
grips with object-oriented programming if
you want to give your apps a true GUI look
and feel. But, given the benefits of OOP, it’s
almost certainly worth doing that anyway.
dBASE for Windows also makes it easy to
move to a client/server environment,
thanks to the almost transparent use of
IDAPI. If you are an existing dBASE pro‑
grammer who has been stuck for too long
in a character-based world, now’s the time
to break free. i

MikeLewis is afreelance technicaljournal‑
ist. He writesfor computer magazines
throughout the worldandhas written and
translatedseveral books on database-related
subjects. Contact him on Compuserve
(100012,2105). dBASEfor Windows costs
£349. Upgradesstart at £99.

Vol 9-Issue 2July 1994



pecode pscode
pwait ACCESS()

ASSIST BEGIN TRANSACTION/
| CALL() END TRANSACTION CALL

COMPLETED() DEXPORT

DGEN() ISMARKED ()
LIST/DISPLAY HISTORY LIST/DISPLAY USERS
LOAD LOGOUT
PROTECT RELEASE MODULE
RESET RESTORE MACROS
ROLLBACK SAVE MACROS

SET CLOCK SET COLOR
SET DBTRAP SET DEBUG
SET ENCRYPTION SET HELP
SET HISTORY SET HOURS
SET INSTRUCT SET PAUSE

SET SCOREBOARD. SET SQL
SET TRAP USER()

Figure2 - dBASEIV language elements notsupported bydBASEfor Windows

apps to Windows in this way, the results
look pretty ghastly. The virtual DOS win‑
dow is a picture of ugliness, not least be‑
cause of its unpleasant monospaced font.
Your program cannot support any of the
usual GUI controls, and if it opens its own
windows, these appear as simple rectangles
rather than as true Windows windows. If
you care about the appearance of your apps,
you'll want to do something about this.

Unfortunately, that’s not as simple as it
should be. You cannot merely add a F o n t
clause to your @/Say commands to intro‑
duce proportional fonts, or modify a P i c ‑
t u r e clause to turn a G e t field intoa set of
radio buttons. In fact, if you want to create a

1 6 , 4 0  ;
P R O P E R T Y  ;

T e x t " S a m p l e F o r m "

DEFINE PUSHBUTTON S e a r c h OF M y F o r m

PROPERTY;

T e x t " & S e a r c h " , ;

O p e 2 s }

L e f t . 5 ; - " ;
W i d t h 22)... 7

H e i g h t 2 . 5 , ;

F o n t S i z e  8

OPEN FORM MyForm

Figure 3 - Creatingobjects with DEFINE
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real GUI application, you have to forget all
the time-honoured commands like
@/Say/Get - these are now flagged as be‑
ingretainedfor compatibility only.

Objects all the way
Instead, you have to jump right into the
new, object-oriented, way of doing things.
The techniques are not that hard to learn,
but Borland’s approach is nevertheless puz‑
zling. In FoxPro for Windows, you are al‑
lowed to continue using commands like
@/Say/Get,which Microsoft has extended
to cater for the graphical interface. Borland
originally planned the same scheme for
dBASE for Windows, but now seems to

= NEW FORM("Sample F o r m " )

- To p  =  1 0

S e a r c h . Te x t = " & S e a r c h "

S e a r c h . To p  =  2
S e a r c h . L e f t  =  5

Search.Wid th  =  12
S e a r c h . H e i g h t = 2 . 5
Search.FontSize = 8

Figure 4 - Creating objects with NEW
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DBMS
have abandoned it in favour of forcing pro‑
grammers into object-oriented program‑
ming. Perhaps that’s no bad thing.

In dBASE for Windows, as in other OOP
languages, an object is essentially a collec‑
tion of data items (properties) and proce‑
dures (methods). For example, the
properties of an on-screen push button
might include its position and size; its meth‑
ods might include the procedure for display‑
ing it on the screen. (Strictly speaking, a
property, in dBASE terminology, covers
both data and methods; a method is a prop‑
erty to which a procedure has been as‑
signed.)

Properties may be of any data type ‑
character, numeric, logical,whatever. Given
that an object is itself a data type, it follows
that an object may include other objects.
This leads to the idea of containership,
which is an important one in dBASE for
Windows. You'll often come across it when
working with forms. A form object acts asa
container for holding other on-screen ob‑
jects such asedit fields and push buttons.

To make the transition to OOP easier
Borland has provided a choice of syntax fo1
use with objects. Existing dBASE program
mers can use the D E F I N E command to cre
ate objects, this being analogous to the way
that you create windows and menus ir
dBASE IV. People coming from C++ or Pas
cal might prefer to opt for the NEW operator.
using the dot notation to access the proper‑
ties. The choice is not a hard-and-fast one;
you are free to mix the two types of syntax
in the same program.

Class definition
To get a flavour of what’s involved, take a
look at the listings in Figures 3 and 4,which
use D E F I N E and NEW respectively. In both

& & - - d e fi n e f o r m p r o p e r t i e s h e r e
S e a r c h = NEW PUSHBUTTON (MyForm)
S e a r c h . Te x t = " & S e a r c h "

S e a r c h . O n C l i c k .= MySearch
& & - - d e fi n e o t h e r b u t t o n p r o p e r - ‑
t i e s h e r e

MyForm.Open ()
& & - - d o s o m e t h i n g w i t h t h e f o r m

PROCEDURE MySearch

& & - - s e a r c h r o u t i n e g o e s h e r e

RETURN

Figure5 -Assigning an event method
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DEVELOPERS’ CORNER

alking the Web
Inthis month’s al
Internet column B E S S

Paul Richardsongives a
guided tour of that distributed

hypermedia info-system known
as the World Wide Web...

To put it dramatically, although not very in‑
formatively the World Wide Web (aka
WWW,W3, ‘TheWeb’) is the Internet’s kil‑
ler app. To enlighten you a bit more; WWW
is an attempt to organise all the world’s on‑
line information and present it through the
use of asingle browser utility.

History of the web
WWW was conceived at CERN, the Swiss
centre for particle physics research, by Tim
Berners-Lee back in 1989. He perceived a
need in the field of particle physics for a
wide-area hypertext system that would as‑
sist the widely-spread community of scien‑
tists to keep track of research papers, both
present and past. In addition, he was keen
to see the information presented in a uni‑
form manner, so that scientists would not
need to learn how to access many disparate
systems.

A WWW system went into full operation
at CERN in 1991. In the same year the serv‑
er and browser software were made avail‑
able to the Internet community at large.
From this point the growth of WWW has
been exponential, as servers popped-up all
over the world and browsers for various
platformswere written.
An important catalyst to the popularity of

WWW has been the involvement of the Na‑
tional Centre for Supercomputer Applica‑
tions (NCSA), anAmerican institute with a
good track record of producing quality In‑
ternet applications. NCSA has written serv‑
ers and browsers for several platforms
which are freely accessible to anyone with
access to the Internet.

UR ee w h e Description
http:/www.sun.com/ SunMicrosystems’ product details andWorld Cup information.
http://hypatia.gsfc.nasa.gov/NASA_homepage.html NASA's homepage.
http://apollo.co.uk Commercial advertising service.
http/Awww.elpress.com/ CommercialWWW server - space for rent.
http:/Awww.sgi.com/ SiliconGraphics’ web server -great graphics.
http://mistral.enst.fr/~pioch/louvre/ Pictures from the LouvreMuseumanda tour of Paris.
http:/;Awww.cityscape.co.uk/ CityScape productsand services. AlsoGlobal On-Line Directory.
http:/Awww.ucs.ed.ac.uk/General/uk.html Clickable map ofUKWWW sites.
http:/Awww.bbenc.org.uk/ BBCNetworkingClub.
http//debra.dgbt.doc.ca/opengov/ Canadian government server.

F

http://search.bibsys.no:5001/zpub.htm| Norwegian library service.

http:/Avww.cyberspace.org/u/ecafe/www/index.htm| ElectronicCafe.

Figure 1 - InterestingResourceLocators
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The past year has seen two major develop‑
ments in the WWW field. First, the NCSA
has licensed the source code for its
browsers and servers to several companies.
And second, the majority of the NCSA de‑
velopment team left to form a company
which plans to offer commercial grade
WWW software. The NCSA is puttinga new
development team in place. It is stressing
that it will continue to support and develop
its applications.

Just browsing, thank you
An important feature of most WWW
browsers is that they ‘know’ how to present
various types of information to the user,
possibly through the use of an external util‑
ity such asa sound tool or GIF viewer. It is
this feature that makesWWWa hypermedia
system rather than just a hypertext system
and reduces the chasm between the much‑
touted capabilities of the Super Data High‑
way and current reality.

Hopping around the Web when using a
graphical browser is generally merely a
matter of clicking on the hotspots. It’s the
most effortless way of performing intercon‑
tinental hops ever devised this side of ‘thefi‑
nal frontier’. I do, unfortunately, have to
report one form of ‘travel sickness’ though.
I seem to be developing an imaginary case
of Repetitive Strain Injury in my right fore
finger.

Mosaic is preconfigured with a list of
pages to choose from that form agood basis
for exploration. Figure 1 contains my own
suggestions. These are an eclectic mix that
attempts to illustrate the diversity of the
Web’s application.
The introduction of Universal Resource

Locators (URL) scheme is an important
step forward for the Internet as a whole
since it provides the means for referring to
any document or service on the Internet.
The syntax of a URLis:

p r o t o c o l : / / hos t [ : p o r t ] /pa thname

or

news : n ew s g r o u p

You will notice that many of the URLs in
Figure 1 simply end with a trailing back‑
slash, this indicates to the browser that the
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FORTRAN TuRNS 40!
AND NOW

FORTRAN FOR THE 90's
The complete

Lahey Language System:

Personal Fortran
F77L
F77-EM/32
Lahey Productivity Tools

and
« the commercial release of

Lahey Fortran 90which is
expected September1994.

Intendedfor "power users",LaheyFortran
90 is a complete implementation of the
Fortran 90 standard. Write and run F77
programs or use the full 32-bit features
including array expressions, better array
handling, more intrinsic functions,
structures, pointers and modules.

The new compiler design, Intel's code
generation technology, the full F90
standard and over 700 error messages ‑
Lahey provides the ultimate language
system for Fortran 90.

Call for availability, pricing and
educational discounts.

ESSENTIAL APPLICATION TOOLS
WYSI-HELP

from UDICO

AUTHORING AND Cross
APPLICATION

DEVELOPMENT SYSTEM
formerly Help Maker

Compose he lp t ex t w i t h no
programmer time needed and
attach the Ai t o p i c s of your
choice to any Windows object
in any number of programs

Customize the uses of standard
rograms like Excel, Word Perfect,
own supplemental help text and
accompanying features such as live
icons, embedded graphics and
multimedia, related program(s) loads,
etc all at the click of a mouse.

The help you create for your
applicationswill includesophisticated
features such as: help messages,
hypertext links, pop-up windows,
sensitive bitmaps, browsing
sequences and much more.

WYSI-Help aids production ‑
developing a help system takes days

rather than weeks.

ord for Windows, etc through your |

NewProducts
Need an embedded expert?
M4 tromCimflexTeknowledgeprovides
embedded intelligence processing to
softwareprograms. YoucanuseM4user
interface or link the kernel library to C
under both DOS and Windows. M4 is a
compete expert system language which
includes forward and backwardchaining,
patternmatchingvariables, back-tracking,
recursion, interaction, facts and rules,
certainty factors, symbolic listprocessing,
value checking and explanation. Single
user, site and University licences are
available.
RESS E P AETESOPOT.
PC-Install for DOS&Windows
from 20/20 Software - easy to use
professional installation program for any
one who distributes programs or data
files. Available for DOS or Windows or
both combined.

LEADTOOLS from LEAD
Technologies - a family of sophisticated
imagingtoolkits fordevelopers. Supports
over 20 image file formats to provide the
industriesfastestandtightestcompression
of image files.

4A Brocket R o a p Wetwyn Garven C i t y AL8 7TY
TELEPHONE: (0707) 278300 Facsmite: (0707) 268471J
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Developing graphics applications in ‘C’ or Fortran for Unix, Windows, DOS or VMS?

Our family of graphics development toolkits will give you a head start in performance,
portability and programmer productivity:

S-GKS

GPHIGS

CGMGEN

B-GUL

E-GUL

C-GUL

PHIGURE

The premier implementation of the Graphical Kernel System
- the InternationalStandard for 2-D interactive graphics.

A high performance, portable implementation of PHIGS+
- the InternationalStandard for 3-D interactive graphics.

A toolkit dedicated to the generation of Computer Graphics Metafiles
- the InternationalStandard for graphicalpicture storage.

A business graphics supplement to S-GKS

A technical graphics supplement to S-GKS

'‘Calcomp' to GKS conversion library.

A data visualisation supplement to GPHIGS

Callusnowon 0491 411727
Scientific Software Ltd.
Highlands Farm,
Greys Road,
Henley-on-Thames
Oxon, RG94PR
Fax: 0491 411627
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FEATURE
home page in this directory should be
loaded, ie home .h t m l .
Browsers are readily available for anumber
of platforms. Figure 2 contains details of the
most popular ones, including how to obtain
them.
When a WWW session is initiated, the

browser will generally load a ‘home page’.
Mosaic comes preconfigured to load the
NCSA home page, although through judi‑
cious fiddling with the .INIfile it can be con‑
figured to loadany page or none at all.
For those with only a dial-up connection

it is a good idea to turn off the display of in‑
line images which causes a simple logo to
be displayed instead. It’s a difficult compro‑
mise to make, as it significantly reduces the
Web’s sex appeal. But the frustration of
waiting for those little images to load is
similarly unpalatable.

Custom browse
WWW browsers rely heavily on external
‘viewers’ for displaying graphics, playing
audio, etc. At the very least, you should
have a utility capable of displaying .GIF
files, such asLVIEW.EXE for MSWindows
or xv for X. The mapping of file type to
viewer application is completely configur‑
able, so you can make use of whichever ap‑
plications you already have.The mapping is
performed in two stages, first the file exten‑
sion is mapped toa ‘type’ and then the ‘type’
is mapped to aviewer. As an example, here
is a snippet from my Mosaic for Windows
I N Ifile:

[ V i e w e r s ]
TYPEO="audio/wav"

aud io /wav="mp layer % l s "

S u f fi x e s ]

aud io /wav=.wave, . w a v, .WAV

Platform
Package FTPSite | Directory Comments
MicrosoftWindows
Cello ftp.law.comell.eduf /pub/LII/cello/
Mosaic for Windows ftp.ncsa.uiuc.edu /PC/Mosaic/ Very popular.
MSDOS
DosLynx ftp2.cc.ukans.edu | ‘pub WWWiDosLynx/E
Macintoshbrowsers
Mosaic for Macintosh ftp.ncsa.uiuc.edu /Mac/Mosaic/
Amiga

| AMosaic : max.physics.sunysb.edu /pub/amosaic/
XWindows q
NCSA Mosaic for X ftp.ncsa.uiuc.edu /Mosaic/ Highly regarded.
tkWWW Browser/Editor for X11 | harbor.ecn.purdue.edu /tkwww/ SupportsWSYIWYG HTMLediting.
Viola for X ora.com /pub/wwwi/viola/ ForMotif orXlib. HandlesHTML+
Chimera ftp.cs.unlv,edu /pub/chimera/ forms and tables.

UsesAthena. Supports forms and
inline images.

Text-mode Unix
LineMode Browser info.cern.ch /pub/www/src/
Lynx full screen browser ftp2.cc.ukans.edu /pub/WWWilynx/
perlWWW archive.cis.ohio-state.edu | /pub/w3browser Written in Perl.
Emacsw3-mode moose.cs.indiana.edu pub/elisp/w3 ExtensiontoEmacs.

Figure2 - World Wide Web browsers

HyperText Markup Language
HTML is an SGMLDTD!Whoa, letme just
run the Macro’ Preprocessor on
that...Whirr...HyperText Markup Language
is a Standard Generalised Markup Lan‑
guage DocumentType Definition. To put it
another way, HTML is a specific implemen‑
tation of SGML. An HTML document is
plain ASCII text marked-up using tags. The
hypermedia links in HTML documents can
point to other parts of the same document, a
different document at the same site or a
document ata different site, thus paving the
way for an information system that spans
the globe.

‘But, what about all the information that
isn’twritten in HTML,’ I hear you ask.Well,
asalready mentioned,URLscan point to any
type of resource. Through the use of the
browser’s other built-in protocols and
HTML gateways, they can all be viewed or
retrievedby aWWWbrowser.

Platform
Package FTPSite Directory Comments
MicrosoftWindows
NCSA httpd ftp.ncsa.uiuc.edu Neb/ncsa_httpd/contrib/ Has mostofthe features ofthe
SerWeb winttp.cica.indiana.edu /pub/pc/win3/winsock/ Unix version.

Basic.
MicrosoftWindows NT
HTTPS emwac.ed.ac.uk /pub/https/ For Intel and Alpha.
Macintoshbrowsers ;
MacHTTP www.uth.tmc.edu /mac_info/
Unix
NCSA httpd ftp.ncsa.uiuc.edu /pub/web/
CERN httpd info.cern.ch /pub/www/bin/
GNGopher/HTTP server hopf.math.nwu.edu /pub/gn/ Serves bothWWW and
Plexus bsdi.com /server/doc/ Gopher. Noscript capabilities.

Written inPerl.

Figure3 - World Wide Web servers
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The most important thing to remember
when rolling your own pages is that the
browser ignores whitespace and performs
word wrap when it thinks it is necessary.
The only way to force the browser to abide
by your formatting is to use the
<PRE>...</PRE> tag. This might be neces‑
sary, say, if you wanted to includea C frag‑
ment.
The precise graphical style associated

with each tag is not defined and hence two
differentWWWbrowsers might present the
same HTML document differently. Indeed,
Mosaic allows, the user to choose the font
associatedwith several of the tags.

Of course the real power of HTMLis not
the simplicity with which plain text can be
formatted, but its ability to specify hyperme‑
dia links. Even the inline images can be
linked. So, for instance, a set of thumbnail
previews could have links to the full-size
graphic files.

Tools that help you HTML
Writing HTML by hand is not much fun.
Fortunately there are some tools available.
These tools can be broadly classified into
editors and convertors. Two editors that are
in common usage are HTMLASST.EXE, an
MS Windows program and
CU_HTML.DOT, a set of macros for Mi‑
crosoft Word. Emacs fans also do well with
several extension packages for producing
HTMLavailable.

Convertors are important because of the
wealth of non-HTML documents already on
the Internet. Convertors have been written
for awide range of document formats, such
as FAQs, RFCs, RIF , man pages, post‑
script, Word, WordPerfect, FrameMaker,
troff, LaTeX, C, C++, Fortran, LISP... For
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C, C++ andBASICprogrammers,
nowyou get muchmore than
xBase compatible DBMSpower.
, housands of programmers have
already discovered howto get dBASE,
FoxPro and Clipper compatibility with
their favorite language and hardware
platforms. For example, one customer
has C programs running on PC and Sun
workstations sharing data with
concurrently running FoxPro for
Windows applications.
You see, CodeBase technology is
simply the best way to addmulti-user
xBase compatible DBMS power to C,
C++, Basic or Pascal.

You stillgain speed &small size
CodeBase users really appreciate our
small executable size. Unlike SQL
engines which are aMeg or so in size,
CodeBase 5.1 EXE’s can be as small as
45K! You'll also like the speed‐with
our Intelligent Queries you get the
execution speed of C plus stunning
query performance from our smart use
of available index information.

Nowformatteddata entry in
Windows is as easy aspoint & click!
ExperiencedWindows programmers
know formatted data entry is difficult

Introducingthe new CodeControls, a unique
set of data-aware custom controls. Now simply
drop them into your Windows applications via
your favorite visual interface builder.

to program underWindows. But with
our new CodeControls, you can simply
‘Point & Click' to design data entry
windows for date, numeric, and
character information‐formattedjust
the way you want it.

NEW-Data-awarecontrols
Our new custom controls are
data-aware, sonow you can easily
build a scrolling list box that's tied to a
data file, or look upmatching combo
box entries‐even asthe user types.

IntroducingCodeReporter 2.0
CodeReporter 2.0: ADB

Introducingthe new CodeReporter 2.0 our
visual, interactive xBase report writer. We
designed it with developers in mind, but
end-users will love it.

Create awide variety of reports
‐visually, easily, and instantly.
Use CodeReporter's new /nstant
Report Wizard to create a report‐in an
instant. To refine your report, simply
drag and drop report objects‐for data,
totals, text or graphics‐using the
interactive layout screen.
Easily build report queries using our
calculator-style expression builder.
Then get your reports lightning fast
through the built-in Intelligent Query
Technology.

Andgetmulti-platformportability.
Once your reports are designedunder
Windows, you can generate correspond‑
ing source code. Use this source code to
launch reports under DOS,Macintosh,
Windows, NT,OS/2 or UNIX.

Nowyou can automatically translate
Clipper, dBASE, andFoxPro code into
C++. Turbo-charge critical xBase
applications, port to new operating
systems, and gain the flexibility of C++.
CodeTranslator keeps your variable
names anduses the CodeBase++
library‐making the translated code
easier for you to read andmaintain.

Get Two FREE.
Nowwhen you buy any one of our xBase
compatible library products: CodeBase,
CodeBase++, CodeBasic or CodePascal
(for the language of your choice), you'll get
both the new CodeReporter 2.0 AND the
new CodeControls 2.0absolutely FREE
‐ f o r a limited time only.

TO ORDER NOW
CALL 071-833 1022
S y s t e m Science

Your Sequiter Authorised Dealer

SEQUITER |) FAX 403¢436¢2999
SOFTWARE I N C UK Tel. +44-81-317-4321

P.O. Box 575 Newmarket NH 03857-0575

©1994 Sequiter Software Inc. All rights reserved. CodeBase, CodeBase++, CodeBasic , CodePasca l , CodeReporter, & CodeControls are trademarks of Sequiter Software Inc. All other product names are trademarks of their respective companies.
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COMMENT

Letters
Wewelcome short

letters onany subject VAs
that is relevant to software

development. Pleasewrite to:
The Editor, EXEMagazine, St
Giles House, 50 Poland Street,
London W1V 4AX. Unless your

letter ismarked ‘Not for
Publication’, it will be

consideredfor inclusion in this
section.

NTfor the masses
I liked the style of your article on setting up
NT Advanced Server. The step-by-step re‑
port on the event was just what was needed
for people contemplating a similar exercise.
It gave aglobal overview of what is required
in order to decide in advance: naming ma‑
chines and domains, the areas where care
may be needed to stay within the compati‑
bility envelope. However, I would like to
raise acouple of points that installations like
yours, where there are 20 users or less,may
notencounter.
An unwelcome trend with GUI-based

systems is to make administration amanual‑
intensive exercise: setting up user names
and accounts, for example, may involve
much clicking on buttons and typing into
text-boxes. When there are 2,000 or more
users we may look for automated script
based systems. Unfortunately, this may
often be in vain, because it is now ‘user‑
friendly’!

Alex Telford
Human Genome Mapping Project Resource
Centre, Harrow

Ohyeah?
In response to H G Martin’s C and C++
Stink, it is all too easy to blame the choice of
language for poor and often buggy pro‑
grams. There is also very little relation be‑
tween quality and world wide acceptance.
Gifted programmers can use whatever is
available to turn outworld beatingproducts.
Gifted marketing experts can make world
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beaters out of dross.
Those familiar with the work of Donald

Knuth will know that he originally chose
(generic) Pascal for writing TEX and Meta‑
Font because he wanted portability above
all else and was willing to tolerate severe
deprivation, use of hacks and several global
goto’s in order to achieve this end. It
should also be noted that his recent work
has been in ISO C. I doubt that anyone who
has used his recent material would accept
that this change of language is a sign of de‑
veloping senility.
Too often the problem faced by program‑

mers is a fixation on a particular language
by managers, supervisors and the like. I
know of a university Department of Engi‑
neering that had to set up its own course in
C to support the needs of students working
on embedded systems. The university's
Computer Science Department categori‑
cally refused to teach C, despite its gener‑
ally acknowledged suitability for embedded
system programming.
What we need (along with America) is

proper training, leading to practitionerswith
a sound understanding of the software de‑
velopment process.We needmanagerswho
understand that the choice of a compiler is
probably the least important decision in the
process. Good development and mainte‑
nance tools are essential. Unfortunately too
many companies in the UK consider provid‑
ing anything more than a compiler and edi‑
tor as a luxury their programmers can do
without.

Francis Glassborow
Chairman,ACCU

Murder,HeWrote
On 18thMay 1994,I bootedmy computer to
find a display of flashing boxes, the sound
of various musical notes and amessage ad‑
vising me that my PChad been subject to a
‘MorphicVirus Invasion’.
As aForensicAccountant and Computer

Consultant, I was aware that the above mes‑
sage must have been written by someone
who was aware of the new strain of Com‑
puter Viruses know as ‘Polymorphous Vi‑
ruses’.These are relatively difficult to detect
by mostAnti-Virus software, asthey change
their appearance when activated or moved.
My attack must have beenwritten to share‑
ware or some recent programme as the
Filespec of the respective Batch Files was
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dated in early May.Two files were timed at
13:01on a Saturday, and one at 20:38 on the
Sunday. Those were the days on which the
CRIMEwas committed.

My course of action was to Boot from a
Clean floppy, use aUtility to discover which
Files were involved and move them to a
floppy. I then printed out the Files and was
able, on a further occasion, to rewrite the
Batch Files from the Printouts to create a
‘simulation’ of this Virus which the origina‑
tor has,asI discovered, namedKilljoy.

I am not aware of the origination of the
virus, but I believe that it must have been
put onmore than one floppy, and also that it
will surface during the next few weeks on
other Computers. I believe that Killjoy may
be included on a Shareware Games Disk‑
ette in a compressed form. When Decom‑
pressed and activated on a Trigger it will
‘murder’ the Target Computer. It may also
be a ‘Trojan’. Anyone who introduces this
Virus to aComputer is also guilty under the
Computer Misuse Act, and could be an ac‑
cessory to the Crime.
The floppy to which I moved the various

files was destroyed soon after I had printed
out the contents of the Files. I believe, but
cannot prove, that the Diskette was subject
to some type of Formatting.The attack cop‑
ies another File to the Autoexec.bat File on
the Root Directory and therefore prevents
access to the Computer. I also believe, but
am unable to prove that it may Format the
HardDisk.
I immediately contacted the Technical

departments of Reflex Magnetics, S&S In‑
ternational and Sophos, aswell asthe Com‑
puter Crime Department of New Scotland
Yard, and sent them Faxes of the Printouts
and Filespecs. I believe that the general
public should be aware of this strain and
take all precautions before it is too late.
Jonathon Goldman
FAPA, CEUE

L e t t e r o f t h e Month
_The writer of the best letter of the
month,asjudged by theEditor,will re‑
ceive a £30 bookvoucher, courtesy of
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22A, Bartleet Road, Washford Industrial Estate, Redditch, Worcestershire, B98 ODG. England.

Tel"0527 510" 105" Fax. 092/725 4 229

DOS;WINDOWS& OS/2 PROG
ding 32 Bit &DOSExtenders

a g e s Necessary

LANSINGLE PLUG
Including Peer-to-Peer

Files-Option™ ‐ :
Optional Data Encryption

FRIENDLY
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MICROLAND BULLETIN
BOARD SYSTEM

0483 725 905
To View

0891 990 505
To Download

Shareware to downloadat V32bis, V32, V22bis,
V22, V23 &HSTetc, 8data bits, noparity.

INTERNETCONNECTED
Microland is now connected to the world’s largest network.
We now provide full global mail, news, software archive,
and interactive services. Don't miss out, get connected
and explore the world of Internet. Download from the
biggest archives in the world. Services subject to
availability.

Why wait for your software when you can download now
direct to your computer. Microland offers high speed
connections and most files are compressed to minimise
cost. Check it out on0483 725 905 at normal call charges.
Somuch shareware you are spoilt for choice.

Calls to 0891 990 505 charged at 36p per minute
cheap rate, 48p per minute all other times.

Trevan Designs Ltd, POBox 13,Aldershot, Hants.GU12 6YX.
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SOFTWARE PACKAGING
Printed boxes and sleeves in full colour to
your specification
Shaped polystyrene packers
Ring binders/slip cases plain or printed
Postal cartons and labels
Disk pockets. Disk labels. Disk duplicating
Printed copyright envelopes
Shrink wrapping
Assembly service

MANUAL PRINTING
New manuals or reprints. All sizes
Short run copying service
Wire-o-binding, tabbing
Data conversion
Full artwork/origination service

RIDGEWAY PRESS
TEL: 0734 845331 FAX: 0734 845186
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BOOKS

Book Review
Programming for Graphics Files in Cand C++ Reviewed by Edward Kenworthy

For me, graphics programming has always
beena bit of black art. The details of GIF
and JPEG and TIFF formats belong to one
of the more mysterious and, asyet, unpene‑
trated branches of the programmer’s trade.
My previous attempts to clear the mystery
surrounding graphics had failed miserably:
foiled by texts that either went into the ex‑
plicit and disgusting detail of how to ma‑
nipulate the registers on your PC’s VGA
card, or proved to be hollow sounding
shells with little substance beneath the
glossy exterior.
John Levine’s Programmingfor Graphics

Files in C and C++ concentrates entirely on
the representation of graphics images in files.
I find this far more interesting than grubbing
around in your PCs VGA card. Especially in
these days of sanitised graphics program‑
ming provided by MS-Windows and similar
GUIs. Levinebeginswith anoverview of what
graphics files are and ageneral description of
the different types of format: bitmaps, vec‑
tors, metafiles and printer data files. He also
covers in principle the conversion methods
betweeneachof these formats.

PRIZECROSSWORD

The bulk of the book consists of six sec‑
tions covering the different graphics file for‑
mats and, with the exception of the JPEG
format, complete libraries for reading and
writing all the bitmap formats described. So
the companion disk is probably worth or‑
dering ! One of the most interesting librar‑
ies has been written by Jef Poskanzer and
named PBM. This is used as a framework
for bitmap file processing, which is possible
because all bitmap files have a similar struc‑
ture. Once the core routines have been cov‑
ered, Levine moves onto specific libraries
for monochrome, grayscale and full-colour
bitmapped images. Specific bitmap formats
are then described, with each of the sec‑
tions being divided according to compres‑
sion method: run length (MacPaint and
PCX), uncompressed (MSWindows Bitmap
and Targa) and dictionary compressed
(GIF,TIFF andJPEG).
The final section of the book covers con‑

versions between the different graphics file
formats: bitmap to bitmap using the PBMli‑
brary, and vector to bitmap by rasterization.
Reliable bitmap to vector conversion, as

ACROSS

1. Pityabout aking - it needs checking (6)
4 Getting together the finalcode (8)
9 Inputdevice under the prof (6)

11 Hangabout!Work about with hesitation (6)
12Crystalline array (7)
13USTLA sourceof hiddenworld facts oncd? (3)
14The program languageof the future (7)
15 Basic units of down-market OOL? (6)
17Moi?AFrenchfriend?
19Whence the graph should sproutwith no
equipment inside (6)

24 Bangladeshibread fromGrandma (3)
_|25 Notonthe top levelof objects (3-4)
27Combust in the design |tendered for (6)
28 Castles for adventurousprogrammers? (8)

SOLUTIONTOJUNE’SCROSSWORD:ACROSS: 1.COMPUTERISATION
9. NOISE 10.OPERATING 11.OBSESSIVE 12.DIGIT 13.EROSION1

~~29 Tall fringed dog fromAraby (6)

30 Get out key with a lad from the Eastand get in
usingaladder (8)

5. GENESIS 17.THERMAL 19FIDGITS21. FIELD23. NORMALISE
25. EXTRACTOR26.GUIDE 27, SYSTEMSANALYSISDOWN: 1.CONSOLE 31 Say it and smile! (6)
2. MAINSTORE3. USERS4. EMOTION5. ICEBERG6. ABANDONED
7. ICING8. NEGATES14, IMMEDIATE16.SPECIFIES 17.TOFFEES
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‘PRIZECROSSWORD' is compiled by EricDeeson
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‐|10 Bigbird (newly dead) somehow starts &copies (8)

_|21 One that goes ontop inamulti-layer system (7)

Levine states at the beginning of the book,
is beyond current techniques.

So, what did I think of this book ?I was
interested more in the general aspects of
graphics file formats: how bitmap files are
structured, how ‘glossy’ compression meth‑
ods like JPEG worked and similar details:
Levine’s book covered all this. That it also
provided libraries to read,write and convert
the graphics files I was most likely to have
to work with (bitmaps), was a bonus. On
this basis, for me the bookwasa hit. Overall
I found it interesting andwell written, with a
good depth and breadth of coverage within
the topic area.

Verdict: Recommended.

Programmingfor Graphics
Files in Cand C++
494

JohnLevine
Publisher: John Wiley andSons, Inc
ISBN 0-471-59854-2

DOWN

1 Type of processing for linesthat remain the same (8)
2 Task of9 inEngland's SiliconValley (7)
3 About to fall with golf accessory to encircle | hear (9)
5 Causinggreat excitementwithout the start of a
model (10)

Great show in the EuropeanCommunity
(latin style) (5)
Layingodds onimprovementwithout sign of
hesitaiton (7)

8 Chorus from thosewho always agree (6)
13Sent along the signal's route (10)
16Old icon(9)
18Asgreat aseight bits - anicemouthful (8)
20 Unemotionalaspect ofautomation (7)
22Garlandcertain to improveplay-time (7)
23Mindyou takeit from atipsy chemist! (6)
26 Singa laSuisse (5)

July’s prize crossword is sponsored by Borland
which will besupplying acopy of the new
S i d e k i c kfor Windows. May’s winner was
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FEATURE
more details on these convertors see URL
h t t p : / / i n f o . c e r n . c h / h y p e r t e x t /
WWW/Tools/Overview.html

Through an interface called the Com‑
mon Gateway Interface (CGI), HTML can
be extended to initiate a variety of actions,
such as accepting user input and sending
email. In fact, you can kick-off scripts to do
just about anything.

There are many calls to extend the capa‑
bilities of HTMLanda draft specification for
HTML+has been produced. HTML+ is a su‑
perset of HTMLand supports features such
as tables, right justified text and centred
text. The URL for the draft HTML+ specifi‑
cation is
f t p : / / d s . i n t e r n i c . n e t / i n t e r n e t
- d r a f t s / d r a f t - r a g g e t t - ‐w w w - h t m l
- 0 0 . t x t

Serving up some hypermedia
The phenomenal growth of the Web is in
part attributable to the easy availability of
the server executables for various plat‑
forms. Many organisations with information
to distribute are benefiting from setting up
servers; clubs, academics institutions, chari‑
ties, government agencies, companies.

There are a number of steps involved in

setting up your own server. First, you obvi‑
ously need to get connected to the Internet.
Then obtain the appropriate server for your
platform. Next, scribe a few HTML pages

It’s the most effortless
way of performing
intercontinental hops ever
devised this side of
‘thefinal frontier’

(preferably sprinkled with inline images)
and fire-up the server. Finally announce
your presence b y a post i n c o m p . i n f o ‑
sys tems .www. Okay, soI trivialised the
matter somewhat, but I’m afraid the more
gory details will have to wait for another ar‑
ticle. If you’re feeling adventurous and want
to wade in there, I’ve puta list of servers in
Figure 3.

What the web can do for you
Among the more creative uses are exam‑
ples of shopping malls, estate agents, classi‑

fied advertising, art exhibitions and guided
tours. An entirely different range of applica‑
tions present themselves if an internal
WWW server is set up and is accessible
only to the users of the private network. For
instance you could create personnel direc‑
tory services, floor plans, online forms such
as holiday applications or suggestions, or‑
ganisation charts and company-wide
memos.

The ease and speed with which such in‑
formation can be disseminated usinga pri‑
vate Web, in conjunction with a corporate
email system goes a long way towards
achieving the flatter, more democratic
structure which many companies are at‑
tempting to put in place. The Web is such a
malleable and potentially pervasive media
that it represents a great challenge to entre‑
preneurs and marketing executives. Appli‑
cations are really only limited by the
imagination.

PaulRichardson is a DirectorofMotiv Sys‑
tems Ltd, a consultancy specialising in Open
Systems, interoperability and the Internet.
He can becontacted on 0223 576318 or by
email at PaulR@Motiv.demon.co.uk.

The fastest, most efficientway to
communicate with clients and

co-workers while you're onthe

INTERNET ANYWHERE
Y O U R T I C K E T T O R I D E T H E I N F O R M A T I O N S U P E R H I G H W A Y
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road isthrough the Internet. Now MKS Internet
Anywhere makes it easy to jump onthe Information
Superhighway. Fun to learn, simple to use, MKS

Internet Anywhere lets you send and receive e-mail...
read news articles onawide range of topics... and
have electronic discussions with thousands of other
Internet users worldwide. All with just your laptop or
desktop PC, a UUCP connection from an access

provider, and amodem.
So: don’t get left behind. Order MKS Internet
Anywhere ‐ and start riding the Information
Superhighway today.

Telephone 071 833-1022 to place your order.
Visa and Mastercards accepted.

> CIRCLE NO. 599
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“MKS Internet Anywhere is the
answer to simplifying the
Internet. | can use Internet
Anywhere 24 hours a day ‐ at
the office, at home, and when
I’m travelling.”

Account Manager, Ralston Purina

LOWEST COST
INTERNET ACCESS.
30 DAY MONEY BACK GUARANTEE

M K S
M O RT I C E K E R N SYSTEMS I N C .

In the UK:
Sys tem z:
Sc ience vcore
3-5 Cynthia St
London N1 9JF
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FTIRECRUITMENT
AP/DH SOUTHCOAST PROJECT

IBMCONTRACTORSNEEDED
Analyst/Programmers - COBOL, CICS, DB2
Analyst/Designer - COBOL, CICS, DB2
Analyst/ Programmers - COBOL, CICS, IDMS-R
Analyst Designer - COBOL, CICS, IDMS-R
Analyst/Designer - AFP, EDI
CommsSpecial - RS6000,AIX

THIJW NORTHEAST
SUPPORT & MAINTENANCEPROJECT
ICL,VME, DDSwith COBOL and SCL

SystemsAnalysteTeam LeaderseProject Leaders @
Technical Managers@Senior SystemsAnalystse

eDevelopmentManagere
PS COBOL,CICS, DB2 or TELON - Analyst Programmer

ORACLEVersion7 - Analyst Programmer
Ss PAXUS,POLISY- Analyst Programmer
JM SUPRA/MANTIS - DBAwith DCL
MLT DOS/WindowsConversion - CandC++
To findout more,contact Vincent Banks:
Tel: 081-943 2123 Fax:081-943 5159
F.|.RECRUITMENT,BridgeHouse,BroadStreet,
Teddington, MiddlesexTW118QT

C/C++ to£25k +car
SDK and SQL anadvantage London

C++ to £25k
Visual Basic, ODBC and SQL anadvantage M4 Corridor

PROJECTMANAGERS to £45k + car
Large scale Open Systems implementation London

ORACLE to £28k +car
V6/7. Forms 3/4. CASE desirbale. Berks

POWERHOUSE Package to £32k
Any platform City

GEMBASE to £25k
All levels. Hants

SYNON& RPG to £30k
Al l levels. Berks

LOTUSNOTES £neg + car
Applications Development. Berks

We receive new requirements every day (both contract and
permanent) requiringPCDevelopment skills (Windows,
Access, Visual Basic, C++, etc) and RDBMS experience
(Oracle, Informix, Ingres,Sybase, etc).

If you are interested in any of the above positions, or if you are
looking to move soon, then please send your CV to Gareth or
Viv atthe following address:

ClarkeDaviesLimited

CAREER¢DEVELOPMENT To advertise, call
Mare Green on 071 287 5000 x3144

the soft corporation
Specialists in Software Development Staff Recruitment

SOFTWARE ENGINEERS- SENIOR SOFTWARE ENGINEERS
Various ClienvEnd Users, Software Vendors and Software Houses dedicated to strategic
implementation of leading edge technology and integration of applications across different
hardwareandoperating systems platforms require candidates todegree levelwith ascientific/
technical development bias and 1-3 years’ experience. There are two main options:
TECHNICAL DEVELOPMENT: Continued use of UNIX, VMS, MS-DOS, C, Windows (SDK,
NT or X-Windows and Toolkits), Networking and Communications with companies offering
technology basedcareersand management responsibility.
COMMERCIAL DEVELOPMENT: Using technical basedskills already developed, but offering
opportunities to apply analysis and design skills rather than remain “a technical guru" in
various environments including finance. Please call to discuss your particular career, growth
andpotential.
£12,000 - £25,000 +benefits. REFSC/O1/EXE
LONDON/ HOMECOUNTIESWINDOWS SDK / NTDEVELOPMENTS
Senior DevelopmentEngineers Analyst/Programmers
To £30,000+benefits To £27,000 +benefits
Strong programming skills in Cor C++ and Windows 3 are prerequisites for these positions.
Experience in some of the following areas is also required: MS- DOS 5.0; MSWindows 3.1;
Windows SDK; MSC 7.0; Visual Basic 2.0, Visual C++ and Microsoft NT. Also desirable
Windows VxDornetworkingskills.

REFSC/02/EXE
UNIX / VMS / MSWINDOWS ALL LEVELS
A degree in computer or natural science, 2 years solid C programming experience and a
sound understandingof UNIX, VMS orMS-DOSare required towork on large scale programs
with user interaction. You will need an intelligent problem solving approach towork and bea
quick learnertoprogrammesoftware in anX-Windows,Windows SDK or NTenvironment, port
software to different systems and liaisewith customers to drive through product improvements.
Excellentcareer opportunities for the right candidates.

REFSC/O3/EXE£16 -£28,000
C/C++/ VISUAL BASIC/ UNIX / MS-DOS DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientific
and Govemment application environments require excellent C skills. Both Windows
development skills W/3, SDK, NT, X - Windows and Visual Basic or strong C, C++ solid
operating systems and good application knowledge are again much in demand. Software
development experience is the key, and being able to deliver high performance, high quality,
well specified software in competitive time scales. Opportunities vary from small to large
software companies involved in expert systems, GUls, Image Processing, GIS, EIS,
Communications, Networking and Object Orientated Databases.Graduates through to senior
software engineers / team leadersare required.Pleasecall to discuss.

REFSC/04/EXE£14,000 -£35,000
INGRES/ ORACLE / SYBASE ALL LEVELS
Additional experience of: SQL, Forms, Cand other 3GL languages are also of interest. We
Currently have client companies including Management Consultancies, Systems Houses,
Systems Vendors, Bank and Finance clients looking for candidates with: RelationalDatabase
Design, Database tuning, Systems Administration, DBAs, Pre/Post Sales and solid
Programmingknowledge and expertise. Pleasecall todiscuss your particular requirements.
£18,000 - £40,000 + benefits REFSC/05/EXE
INGRES/ VMS /C 1-3YEARS £25 - 30K +Bonus
Excellent opportunities for Graduates with 1 - 3 years’ experience to join a Banking
Organisation. Training will be given in the Derivatives / Financial Instruments market.
Motivatedself - starterswho want to take onresponsibility in aprogressive organisationwhere
skills are rewardedonmerit. OTHER PLATFORMS/DATABASECONSIDERED.

C/O6/EXE
UNIX/ MS- DOS / VMS/C AND C++ ANALYST PROGRAMMER
Excellent opportunities exist for bright graduates with one year + experience. Personal
background requires asolid understanding of the project life cycle and a commitment to high
quality coding. you will be trained in all aspects of Investment Banking, relational databases,
4GL's andObject OrientatedDesign. Agoodopportunity for asecondcareermove.
£17 - £25K + BankingBenefits REFSC/07/EXE
WINDOWS 3.1/X-WINDOWSBANKING ALL LEVELS
3city clients requirewindows skills atany level.Other relevant skills are SQL server, Transact
SQL, UNIX, VMS or MS-DOS, C, C++, Open Client (DB and Net library) Open interface and
APT. Exposureto analysis, developing user interfacesand rapiddevelopment techniques. Full
training in Middle Office / Production and Front Office Systems including: Financial and
ManagementAccounting, Treasury, Equity, Fixed Incomeand Derivatives.
£20 - £25K + Banking Benefits REFSC/08/EXE
OOD / OOP,C,C++,VISUAL C++ ALL LEVELS
Asthe market for Object Orientated \skills gatherspacewehavea numberof clients designing
systems in diverse application areas including: Multi-media, DTP, Telephary, LANs,
Electronic publishing, On-line Information Feeds, Finance and Banking in both a UNIX
andDOSenvironment.
Positions available very from traditional Programmer / Software Engineer and Analyst /
Programmers to Designers / Senior Software Engineers in the overall strategic direction for
end-user organisations
£17 - £35,000 + Benefits REFSC/09/EXE

VISUAL BASICSKILLSMUCH INDEMAND - PLEASECALLTODISCUSS

t h e s o f t co rpo ra t i on
10 Pakeman Street, London N7 6QN
Tel: 071-609 5501 Fax: 071-700 5787



INTEGRAVDB.
The VisualDatabaseBuilderfor Microsoft
VisualBasic, Visual C++ andBorlandC++
Developers will find that they score dramatic productivity gains in building
snappy, complete, and visually appealing Windows database solutions.
Integra VDB offers an event-driven application development paradigm
based on high level reusable objects, a low level function call interface for
additional flexibility, and access to multiple database management systems
through ODBC for Microsoft’s Visual Basic, Visual C++ or Borland’s
Visual C++.
Integra VDB consists of Database Objects (Custom Controls), a Visual Data Manager, Database
Functions, ODBC compliant SQL engine and optional ODBC drivers to other databases. Database
application templates with sources are also provided to help developers jump-start the application
development process.

INTEGRAVDB FEATURES
Database Architecture Controls Visual Controls
Help organise the structure of adatabase application, Display information and allow database actions.
generate forms automatically, and allow interactive binding ™Database Operation, Grid (read only), Check
of visual objects to database columns. box, Combo Box, Frame, List Box,Radio
u Application, Data Source, Query, and FormDefintion Button and Text Controls.
Controls. ™Grid Control, Fully editable; optimised data

u FormBuilder Control. Autmatic generation of simple or access; cell level control; set attributes like
master detail forms that contain appropriate visual colour, bitmaps, fonts, headers, grid lines on/off
objects and operations to beperformed on your database. etc.

™Mask Edit C : i idation.Visual Query Builder ask Edit Control. Automatic data validation
Display powerful queries interactively
uwUse Query by Example and addTriggers High-LevelDatabaseFunctions
™UseDrag/Drop features; Relationship Editor; Expression A set of functions to build applications in Mixed
Builder orManual Mode.

Database Support.
SQL and non-SQL databases supported through the ODBC Free Built-In Integra SQL Engine.
interface. Basedonthe ANSI SQL 92standard and
mdBASE IV; Paradox 3.5: ODBC-compliant.
™DB2;DECRdb; SQL/400; Oracle; Sybase/Microsoft
SQL Servers; Informix; Ingres;WATCOM SQL: Visual DataManager.

u Free drivers for Microsoft FoxPro,Access and Btrieve: = Create/drop tables and indexes, Alter and
™ Other datab rted: Browse tables; RunVisual Query Builder;
ee ee Execute SQL command files; Set date

Database Class Libraries formats; Import/export data; Create databases;
A set of C++ classes for database operations to build Create schemas; Create/drop v i e w s .
applications in Mixed or Manual Mode.

Attention: Users of Borland’s
Visual Control Pack which QBS
includes the Integra VBX
Controls can now upgrade to the cre neh aan
full Integra VDB package for only LondonW44PH, UK
£325 (normal price £399) Te l 3 4 0re ar -994-3441

> CIRCLE NO. 600



CAREEReDEVELOPMENT Mare Greenonosta as
West We pack huire | LONDON UNIXICDEVELOPMENT TO£20,000 +BENS|

Ss Located in a number of offices around London, our client is a successful systems house dedicated tothe bespoke development of a range of print management systems. With an increasing number of
projects in the pipeline an urgent vacancy now exists for a Programmer with 2-3 years’ UNIX/C
experience and the ability to work on multi platform systems. The role will involve in housee a l CS rh ) development and systems enhancements aswell as specification and support. Ideal candidates will
have TCP/IP, NFS and RDBMS exposure aswell asthe versatility to work under DOS/VAX/VMS/
Alpha systems. Superb opportunity for good low level programmer looking for a step up the career
ladder!

| HERTS TOP FLIGHTGRADUATES - TOP LEVELSWHOUSE £16-22,000 |
Highly successful British company specialising in the development of forth generation software tools
- sales expanding at over 50% per annum, both in the UK and abroad (especially USA and Australia).
Vacancies exist for ambitious graduates (1st or 2:1 in Computing/Maths or Scientific based degree) to
join the software development team. In addition to agood degree, candidates should offer at least 1
year’s C development experience gained on a UNIX platform. There are few organisations who wil l
offer more challenging and stimulating technical work, a commitment to formal training and regular
merit based salary reviews.

| C,C++ GUI,UNIX WORKINGATTHE LEADINGEDGE £18-28,000|
Are you currently working in an environment that challenges you technically? Does your current
employer have acommitment to working with the latest UNIX, Client Server software? If the answer
to these questions is no then now could be the time to move on! Our client , a major UK computer
services organisation has urgent requirements for graduate calibre UNIX developers who have
upwards of 1 year’s UNIX and C and /or C++. Knowledge of Graphical User Interfaces and RDBMS
(SYBASE, Oracle, Ingres, Informix) would be advantageous but training will be provided to
successful applicants. Locations include the South East, West Country and the Midlands.

| CITY UNIX/C/C++ BANKING TO£26,000 +BANK BENS
Leading international banking organisation has 2 urgent vacancies for Analyst Programmers. The
successful candidates wi l l work within the Group Treasure Division as part of a small team
developing UNIX based trading systems in C and C++. Applicants must have at least 2 years’
relevant technical experience and possess the interpersonal skills ( and patience ) to liaise closely with
dealers in both development and support situations. Excellent salary packages on offer in this exciting
financial environment.

| LONDON SOFTWARE ENGINEER- DEALINGROOM TO£27,000 |
It’s the over 14 years’ specialist experience, the very latest technological environment and the
development of leading financial/front office systems which makes this opportunity so very
attractive! And while the standards set by our client are high, the reward is a career which will utilise
all your skills and offer you are a rare chance to work with an extremely talented development team.
With at least 3 years’ UNIX (SunOS) experience, candidates will have strong C/C++ and
X-Windows/Motif/GUI. Your design experience and your development skills could now lead you
into another career dimension!

Programmers,Analyst Programmers,
Software Engineers,
Support (Novell, Unix),

also Computer Field Service Engineers.

FOR YOUR NEXTCAREER MOVE
AROUND WEST YORKSHIRE

Telephone Vincent Atherton on Leeds
(0532) 504560 or write to:

AIREDALE RECRUITMENT
Realtex House, Micklefield Lane, Rawdon,

Leeds, LS19 6AX
9am-7pmMonday-Friday call 081-780 1694

evenings/weekends 0895 422131 or Fax 081-780 9844.@ @A i r eda l e Ree r u i tmen t PROGRESSIVE COMPUTER RECRUITMENT,EUROPA HOUSE,
266/276 UPPER RICHMOND ROAD, LONDONSW15 6TQ

CATALYST CONSULTING
SearchSelection andAdvertising
ParadeHouse,135The Parade,
Watford,Herts,WD1 1NA

Tel: 0923240139 Fax:0923 249436

CAREER OPPORTUNITIES
IN THE SOUTH EAST

C++ NT Analyst Programmers £38k
C++ UNIX Analyst Programmers £38k
C UNIX Software Engineers £30k
VMS, INGRES Analyst Programmers £35k

ASHASSOCIATES
This small software house developing These three companies design and de‑
bespoke Windows applications for cli- velop both software and hardware Net‑
ents across the South is expanding. work Products for the PC and
They seek two Programmers/Analysts Workstation markets. They seek soft‑
with at least lyrs Visual Basic and ware engineers at all levels. You will
Windows design experience to be re- need a minimum of 3yrs C experience
sponsible for the development of appli- gained commercially in either a PC or
cations for Manufacturing Financial DOS/Windows or Sun/Unix environ‑
and Retail markets. ment. The ideal candidates wil l be
Salary to£20K +Benefits. highly qualified and have previous Net‑

r e p e r work development experienceBUCKS (NOVELL, TCP/IP). Salaries to£28K.
Our client is expanding. They seek “1
software design engineers to work on HERTS INGRES DBA £40k
projects including Compilers and De- This company a designer of Communi- VMS C Analyst Pr ogrammers £35k
vice Driver development for both cations Products are experiencing ex‑
Graphics and Network Hardware. Ap- cellent growth, seek a software
plications are targeted for the PC, Sun engineer with in depth OS/2 Windows
and Apple Macintosh environments. (Presentation Manager) and C++ expe‑

FORTRANVMS RealTime APs £35k
X Motif Analyst Programmers £35k
SYBASE Distributed DatabaseArchitect £65k

Youwill beyoung, degree qualified 2i rience. You will be highly qualified SYBASE DatabaseDesigner £50k
or higher with at least 3yrs C and As- with the ability to manage aProject and .
sembler experience. Salaries to £35K. direct the work of Junior engineers. C Windows DLL Analyst Programmer £30k

Visual Basic Analyst Programmer £35k
VMSVAX Basic Analyst Programmer £30k
PC/LAN TECHNICAL SUPPORT £35k
SUNOS Systems Administrator £35k
C Motif Unix Analyst Programmer £35k
ExcelVB C Analyst Programmer £35k

EXCEPTIONALOPPORTUNITIES FORGRADUATES
WITH MIN2.1 INA NUMERATESUBJECT

THESE ARE A SMALL SAMPLEOFOUR CURRENT
VACANCIES. IF YOU ARE CURRENTLY LOOKINGTO

CHANGEJOBS ORARE CURIOUSABOUT
OPPORTUNITIES AVAILABLE TO YOU, CALL US NOW.

= Salary to £30K.
PARIS - FRANCE : =.

Our client a designer of Windows SURREY
based applications software for the Oil My client seeks Degree Qualified
Exploration Industry seeks a software (MSc) software design engineers with
design engineer to work in Paris. You both C and Assemblers gained com‑
wil l be young highly qualified with at mercially in aReal Time development
least 3yrs C and 80X86 assemblers environment. You will be working as
gained in aPC, RealTime development both an individual and as part of a
environment. Experience of Data-Ac- Team on High Technology projects in‑
quisition/Recording or Windows anad- cluding Imaging, Simulation, Industrial
vantage aswill beFrench. Control and 2D/3D Graphics.
Salary c£25K+. Salaries to £25K.

Call James Hunt , Ron Cook or Jasmin Rio onTEL: (0425) 475480 or
Fax: (0425) 480807, write to Ash Associates-(TOGA), First Floor,

39-41 High Street, Ringwood, Herts BH24 1AD.



CAREER DEVELOPMENT

Guidelines for the goodlife...
Les Peck goes through iy

the basics of B E S S

independent employment.

In most cases, contracting in the IT
world will work in our favour. Financially:
the daily rate is better, there’s no more
PAYE. Our tax is deferred, we can register
for VAT and claim it back on legitimate
business expenses. We can pay ourselves
director’s fees and dividends. And if we run
a company car, almost all our travelling can
be set against profits.

As contractors, we can pick the kind of
work we want to do - and if the market’s
right, we can also choose the location. Age
is not important, there is still ademand for
the older skills: read the specialist adverts;
they often want people who know the older
languages. And as most contracts only last
about six months, the eternal game of ‘of‑
fice-politics’ is someone else’s problem.

To break into contracting, the first thing

CAREER ¢DEVELOPMENT
C++/Windows/Visual Basic
C++/Windows Cross Development with UNIX
Firmware/DSP56000 OR 68000/C/Yourdon
Embedded/C/8086 - 80186/Product Controller
RealTime/C/Yourdon/Teamwork/MMI's
Hardware/Software/68000/ARM
Word for Windows/Excel/MS-Access/French Speakers
C++/UNIX/Sun OS/Compiler Construction

you need is a good CV, which needs to
show at least two years of practical experi‑
ence. Ultimately, a clean, clearly laid-out
document in an easily legible font is desir‑
able: try to make your CV easier for the cli‑
ent to read now, than leave till later. Current
thinking recommends that you write for
what you want to do - not what you may
have done. Asa technical author, my CVbe‑
gins with all the wordprocessing software I
use, then lists my contracts in reverse order
- three to a page. If my client is looking for a
Word-for-Windows man who can write User
Guides, he need look no further than page
two: it’s what I want to do - not what I’ve
done. It works for me.

Under the current set of rules, contrac‑
tors should operate as Limited companies.
Basically, this means doing the job and run‑
ning abusiness at the same time. It’s not as
hard as it sounds. Most contractors use ac‑
countants. But they have to be the right ac‑
countants - ones who specialise in the IT
line of business. Some will even handle the
day-to-day money matters - like tax and

6 Months

VAT. Check their adverts in the trade maga‑
zines and call one.

When it comes to finding work, I prefer
to use an agency . Many of the better ones
advertise in the IT magazines. Check them
out. Find the ones who handle your disci‑
pline and call them. Select one large
agency, one specialist, asmaller company,
and five others picked at random.

Clients often tend to fill their jobs from
several sources. If you flood the market,
you risk a multiple submission - and if the
client is unwilling to offend his favoured
agencies, hell go for someone else. If
you're the best available, the job will find
you. But call your agencies from time to
time, just to keep in touch.

Finally,you should be prepared to travel.
The jobs don’t come to us - we have to go
and catch them. In the past five years, I’ve
worked in Windsor, London, Southend, Bir‑
mingham, Manchester and Bristol. Some
days, it feels like a lousy life - but it keeps
the dog in biscuits. So get out there and
good hunting! : e

To advertise, call
Matthew Phillips on 071 287 5000 x3144

Benelux
Germany
South CoastAda/Yourdon/OOD/Teamwork 6 Months

C++/OOD/UNIX/Telecomms
C++/Windows SDK/Full Lifecycle Exp
C/XWorks/Ada
C/UNIX/Quality Test Procedures
V25 (NEC) Port to V53/C & Assembler
Ada Various Projects
Maths Modeller/Fortran/GPS

Long term
6 Months

CLIVEDEN
TechnicalRecruitment \ hh
Cliveden Consul tancy Services p l c

92 The Broadway 16 Bitterne Road Avenue de la Jonction 4
Bracknell Southampton 1060 Bruxelles
Berks RG12 1AR Hants SO18 4BH Belgium
Tel: 0344 489489 Tel: 0703 229094 Tel: 010 32 2 502 4079
Fax: 0344 489505 Fax: 0703 220326 Fax: 010 32 2 502 1503
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ADVERTISERS INDEX
ADVERTISER PRODUCT/SERVICE CIRCLE| PAGE| ADVERTISER

ch bana
PRODUCT/SERVICE

AL Downloading | Developmenttools NuMega “Programmingtools
Asymetrix InfoModelerDatabase design Poet Object OrientedDatabase
BitsPerSecond | Graphicstools Pygmalion Training
Borland Development tools QBS
Cebra

e i c h

| Dualscreenaccelorators Q&ESoftware
a anaesWindows programmingtool

BASIC database
Citadel Comms library
Contemporary I I I Developmenttools

Quarterdeck
_| RainbowTechnologies [Securityproducts _

Memorymanagement

Contemporary Programmingtools RealTechniques & Methods CASE tools
CragSystems CASEtools Recital
DES Software Protection
EaselUK | Developmenttools

Richfords
Development tools ©
Training

RidgewayPress
Fl Visual Basic training SalfordSoftware SalfordC/C++
GWI1 Developmenttools Developmenttools
Grey Matter Programming tools

| ScientificSoftware
Sequiter Development tools

HypersoftEurope Programmingtools 1 SathwareSecurity Securitydongles
Instituteof Analysts/Progs | Institution Softwerk Development tools

Intasoft 587
Interactive Software Development forum

Tt
Staria Telephony
Systems FX Development tools

KnowledgeGarden GUIdevelopment tools System S c i e n c e Programming tools
Magnifeye Software Protectiondevice System Star SoftTools Ltd Programmingtools
MercuryInteractive | Testing tools TrevanDesign
Microcosm Copy control User Friendly

BulletinBoard
Software Copy Control

Microsoft _ | VisualC++ |WordPerfect Developmenttools
MKS Development tools Zinc GUI library

Yearning for aPC-motif teapot? Never fear: EXEnders has come upwith the computer event of the year...
You see, it all comes down to your basic
methodandmedium.Your average soap opera,
well now, that has at least a couple of camcor‑
ders, maybe even some lights and one of those
70s-dusters-on-a-pole for the sound (1). We, on
the other hand, have half a side ofA4, in black
and white. Production has been busting a gut
for the last month trying to overcome the crip‑
pling drawbacks that those who attempt the
paper-based Soap are faced with. Our man X
has been staunch. Shortly after finishing work
on the Missile LaunchingMac (2), he devoted
his ingenuity and expertise to persuading the
Publisher of the need for some kind of media
backup. Perhaps a Newton Message Pad with
next month’s issue - to animate the enthralling
and ongoing tale.

But she wasn’t having any of it... I know. I
know... write in and complain. Still, for the mo‑
ment then it’s back to the old Shanks’ Pony of
InteractiveMedia... the imagination.

Picture if you will the scene... a bustling

cavern of light. As we pan down from the high‑
est viewpoint we see below us a complex grid
of building structures. Workers scurry from
Cathedral-like dome, to spatial ‘scaffolding’, to
the more common and outlying white-walled
constructs. As yet, the construction work ap‑
pears unfinished, but who can resist to ask ‑
‘Just what is this awesome conurbation, Eco‑
sphere2 perchance? A vision from the future?’.
Nope, this is, of course, the ‘LOVEYour Com‑
puter’ Show. Rows of glistening cars in the
grounds outside proudly display their ‘I ¥My
Computer’ (3) stickers along with little fluffy
PCs dangling from the mirror. You thought
you’d seen it all didn’t you? But until now, no‑
body had come upwith a show that catered for
the complete Computer Lifestyle. Herewe see
pizza delivery boys scurrying through the
crowds (4), as happy Compuphiles wrestle
their way through the exciting Paper Free Ob‑
stacle Course (anyone who manages to leave
the building without any promotional informa‑

tion or carrier bags is awarded the special
‘LOVE’ prize (5). On offer are 1000’s of essen‑
tial items for the Computer-Lover: pens, pen‑
cils, mugs, t-shirts, teapots, toilet rollholders...
You name it,you can have it with the computer
logo of your choice. And nestled amongst the
stalls, in the very heart of things is, of course,
the subject of this Soap.The Software Develop‑
ing magazine. The scene is terrifying as snarl‑
ing developers, programmers and_ those
appreciative of beauty, fight for their free copy.
Perchedon the top of the stand sit three of the
trusty employees. Their faces a picture of woe,
as they discuss possible exit routes. Is this the
face of shows-to-come we ask ourselves?Well,
maybe not. But I’m afraid you’re just going to
have to wait another month to find out. Yes,
we've run out of space already. Start humming
the theme tune please, as you wonder to your‑
self ‘Will they make it out alive, is this going to
delay next months issue, and where can J get
some little fluffy PCs from then?’ M

1)Trades Descriptionshave advised against mentioning the possibility of actors.
2) Stops the cleaners playingTetris.
3) Or the slightly more risqué ’Software Developers Do IT In Front Of A Nuclear
Reactor’.

4) Compupizza™ decided to take a risk at this particular show and reduce its
profit share to a mere 400%, taking the price of a slice of cheese and tomato with
anchovies down to £7.75.
5) A carrier bagfull of promotional information, suckers.

EXE:The Software Developers’ Magazine Vol 9-Issue 1June 1994



CAREER¢DEVELOPMENT

the worldwide leader in
software for personal
computers. The company
offers a wide range of
products and services for
business and personal use,
each designed with the
mission of making it easier
and more enjoyable for
people to take advantage
of the full power of
personal computing every
day.

Microsoft is committed to making
it easy for our customers to get
the best from their PC systems

through the right combination of
software and service.

Personal computer usage is

growing ever more diverse, and IT
managers, business PC users,

students, home computer

enthusiasts and many other kinds

of user all have widely differing
service needs and expectations.

service requirements are as

varied as our customers

themselves, we are committed to
ensuring that every Microsoft

customer has access to first-class
services to match those needs.

THE DEVELOPER
TEAM
In the Developer Support Team

we provide support on all

Microsoft Developer Tools

products. Our work is extremely

varied, ranging from

straightforward queries to
complex developer cycle issues.
We pride ourselves on our

expertise, not only with Microsoft

products but in all aspects of the

developer tool environment, and

we apply this knowledge on a

daily basis supporting our
customers.

Due to continuing success in this

area we are increasing the
number of individuals

substantially over the next twelve
months. We will be looking for a

range of skillsets throughout the
year as shown.

PROFILE ‑
DEVELOPER SUPPORT
¢Minimum two years in-depth
experience in one or more of the

following areas is essential:

Microsofte C++, Visual Basice,

Foxproe or in software

development in an equivalent

product

¢ Excellent interpersonal skills
* Highly motivated

¢ Focused on teamwork
¢Experience in a problem solving

environment would be an

advantage

¢ Ideally qualified as a Microsoft

Certified Professional

¢ Strong customer service focus

If you meet the above

requirements and are interested,
please send your CV quoting

reference MS012/EXE to:
Recruitment Services, Microsoft

Ltd., Microsoft Place,Winnersh

Triangle, Wokingham, Berkshire

RG11 5TP, or for more
information call us on
0734 270416.

To advertise, call
Matthew Phillips on071 287 5000 x3144
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CASE
tools, c ome in all

shapes and sizes and vary
in cost from the sublime to
the ridiculous | System
Architect offers Z@@® you the
features of mo r e expensive
CASE t oo l s f o r a

fraction of the
c o s t .

PC based-Windows and OS/2 ®Multi-method suppor t
includes: Rumbaugh OMT, Coad/Yourdon, Booch and
SSADM® Reverse Data Engineering ®Interfaces to client
se rve r development tools ®Powerful documentation
facilities ©Multi-user © Customisable ¢ Easy-to-use

¢Technical Support ®Training Courses

R T & M
118-120 WARWICK STREET, LEAMINGTON SPA
WARWICKSHIRE CV32 4QY. FAX 0926 422165
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SYSTEM ARCH ITECT
[__> CIRCLENO.602_| right tool, right price



CAREER¢DEVELOPMENT
JOB
C++/MS-WINDOWS
LOCATION SALARY
CAMBS. £18-24K
Dynamic Software Engineers are required
by this fast-growing Multimedia
company. Suitable candidates should
offer experience of programming in
Borland or Visual C++ under MS
Windows. Experiencewith Multimedia
systems, whilst an advantage, is not
essential. More importantly, candidates
should bebright, enthusiastic individuals
who enjoy learning new skills. Working
in a small development team, the
successful candidates will be liaisingwith
other departments, sogood interpersonal
skills are essential.
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JOB
SDK/’C’/MULTIMEDIA
LOCATION SALARY
West London To £20K
An expanding developer of Multimedia
titles, our client is looking for two
Analyst Programmers The main criteria
is aminimumof 12months’ SDK and
‘C’ experience. If applicants have also
developed query tools to access any of
the leadingPC database engines or have
any Multimedia/CD-ROMexposure then
this would be of added interest.
Successful candidates will be involved in
whole project life cycles and will be
using the latest development tools.

REF:EXE21

JOB
‘C ’ /UNIX / GUI

LOCATION
City
Our client, a leadingCity based financial
institution, is about to undertake the
development of GUI front ends to their
existing systems. The ideal candidates for
these positionswill have strong ‘C’ /
UNIX and Oracle skills, coupledwith
recent programmingexperience in Visual
Basic. Successful candidates will have
the opportunity to work onavariety of
projects ranging from Equity to
Accounting Systems, while enjoying an
excellent team orientatedworking
environment.

LOCATION SALARY
Surrey To £18-26K
Havingjust moved to impressive new
offices, our client is seeking five Analyst
Programmers to work on the
development of their networking and
communications products. Candidates
should have aminimumof 2 years ‘C’
andUNIX design and development
experience and, preferably, have some
familiarity with XView, Motif and/or X.
Our client is committed to offering their
staff excellent opportunities for career
development and, therefore, candidates
demonstrating management potential will
beconsidered for future team leading
positions.

To advertise, call
Mare Green on 071287 5000 x3144

JOB
C++ /MS WINDOWS

LOCATION SALARY
Berks. To £28K
A leading and rapidly expanding
developer / manufacturer of laser
scanning systems is looking for three
Software Engineers with strong C++
skills. Candidates must have in excess of
12months’ C++ experience (gainedon a
significant project), backed up by agood
knowledge of MS-Windows
programming. Any CAD / CAM or 3D
Visualisation experience would be
advantageous, but is not essential.
Challenging development projects and
highly competitive salary packages are on
offer.

REF:EXE23

JOB
C++ PROGRAMMERS

LOCATION SALARY
Herts. To £30K
These vacancies wil l appeal to dynamic,
young software engineers who enjoy
working in aproduct development
environment using the latestWindows
technology. Our client, anexpanding
company, is currently developing its next
generation of terminal emulation products
and is therefore seeking high calibre
Developers.
Suitable applicants should have excellent
MSWindows / SDK experience along
with afluency in ‘C’ or, preferably,
Visual C++ / MFC.Excellent salaries are
on offer for talented individuals who
enjoy achallenging development
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Sybase SQL Server Windows NT Visual C++
City Consultant 6months City Developer 6months City Developer 3months

Oracle 6 / Forms*3 Windows NT /’C’ Visual C++
Surrey Programmer 6months Middx. Programmer 6months W.London Programmer 3months

Oracle 6 / Forms* 3 MS-Windows / SDK/ ‘C ’ Visual C++
Berks. Programmer 3 months W.London Programmers x3 3 months Herts. Programmer x 2 3 months

INGRESABF MS-Windows/ Btrieve Borland C++ / Multi-Media
City DBA 3months Herts Programmer 3months S.London Soft. Eng. 3months

GUPTA/ ‘C’ MS-Windows / Banking C++ / Multi-Media
City Consultant 6months City Consultant 6months London Developer 3months

Paradox / PAL DeviceDriver / Windows Visual Basic v3
City Programmer 5months Surrey Soft. Eng. 3months City Programmer 6months

OS/2/ PM Windows Testing Visual Basic v3
City Programmer 3months Berks. Soft. Test. 3months Oxon Programmer 3months

‘C’ / Ass/Real Time X-Windows / ’C ’ Visual Basic /MS-Access
Berks. Soft. Eng. x 2 6months Surrey Soft. Eng. x 2 6months City Programmer 6months

‘Cc’ / DOS X-Windows/ ’C ’ Visual Basic / S D K/ ’C’
W.London Programmer 3 months Herts. Soft. Eng. 4 months Surrey Developer 6 months
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Logistix Recruitment Limited Wehavea large number of PERMANENT
LambHouse,Church Street and CONTRACT opportunities 4
Chiswick Mal l , LondonW4 2PD throughout the UK.Please call one of our bs 2

4 consultants for further informationor, 1 S t ] X
Tel: 081-742 3060 alternatively post/fax aCV to usand we
Fax: 081-742 3061 will contact you at a convenient time.



Test ing,
Test ing 1,2,3...

"WinRunner LoadRunner "X Runner
is the benchmark..." Product of the Year 1994 is the clear leader. . . "

MS-Windows Client/Server Unix/X-Windows
O v u m Repor t , Unix World's O v u m Repor t ,
December 1993 Open Comput ing, December 1993

) January 1994
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