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Presenting
IBM Software Servers.
Now the client/server
picture is complete.

‐ ‐ _ _ _ ‐ 4 »

Its amazing how well client/server computing
can work. Especially if you put something

between your clients and servers to help them
communicate better.That’s why we created the

seven new IBMSoftware Servers.
They support all major clients and r u n on the
platform of your choice: OS/2,Windows NT

or AIX. And best of all, they’re designed to work
together seamlessly, soyour business runs more

smoothly. Al l for one and one for all.
For your complimentary Preview kit, please call

us on 0800 96 00 31or visit
www.soltware.ibm.com/it

Lotus Notes
The leader in messaging and groupware.

Database Server
Helps workgroups and companies share important data.

Internet Connection Server
Asolid foundation for building Web-based business.

Communications Server
Apowerful gateway for connecting diverse systems.

Transaction Server
Aflexible infrastructure for mission-critical applications.

Directory and Security Server
Manages companywide users and resources from one desk

Systems Management Server
Automates management ofmulti-vendor distributed systems.

For further information telephone us at 0800 96 00 31 or fax: +(45)
48 10 1999, or send this coupon to IBM United Kingdom Limited,
Freepost ANG 5023, Winterhill, Milton Keynes MK6 1YL.

J Yes, I would like to receive additional information.

Name: Surname:

Job Title:
Company:
Address:

City: Postcode: CIEIA800

Country:
Telephone:
Fax:
Ea ee eas | Solutions for a small planet
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VISUAL SQL
TumVisual C++ into afull-blown

C l i en t /Se r ve rRAD Tool!
If you useVisualC++ andfeel that you are
missingout onthe newwave of RADC++
tools suchasOptima++&VisualAge for
C++, then here is the answer to your
prayers! BlueSky's newVisual SQL plugs
ight into DeveloperStudio andaddsall
you need tovisually &quickly create
ODBC-basedclient/server apps:
® Visual SQLTools jet you define

queries, SQL statements, tables, pick
lists & custom screens, and give
instant access to them froma central
shared repository
Visual SQLWizards enhance the
Visual C++ wizards and addnew
‘ones to automate & shorten every
stage ofclient/server development
MFCExtensionsadd classes for
advanced features such asdatasheet
displays, virtual lists, extensive
formatting, etc
SybaseSQL Anywhere (included)
enables most of the development to
be done onasinglemachine

Visual SQL is currently available at a90‑
day special introductory priceof £725, so
call usnow if you want to develop
client/server apps quickly.

OPTIMA++ DEVELOPER
The First Variant ofPowersoft'sNew
RADC++ Toolis NowAvailableat a
Very Special introductoryPrice!

Wenow havemoredetails about
Powersott's newC++/Java Tool:
© Optima++Developer includes al! you
need to build C++ client/server apps.
for Win32: component-centric RAD
IDEwith wizards and drag& drop,
just-in-time debugger, set of visual &
non-visual components, support for
OCXs, OLE servers & data-aware
bound controls, SQL query editor,
standalone Sybase SQL Anywhere,
and royalty-free ODBC drivers for
SQL Anywhere & desktop databases
Optima++Professional(3Q)adds
support for building components,
Internet development (Java applets
and CGI, NSAPI& ISAPI apps),
PowerBuilder tools (DataWindow,
DataPipeline& InfoMaker), and a 3‑
user Sybase SQL Anywhere

= Optima++ Enterprise (30) adds
native drivers for Sybase, Oracle,
DB2, Informix& SOL Server, and
ObjectCycle, Powersoft's new server‑
basedobject repository with
versioning, labeling & reporting

Optima++ Developer is currently available
for less than half its retail price, and it
includesarebate against the Professional
& Enterprisewhen they are released in the
3rd Quarter - call usfor full details!

_OBERON DIRECT-TO-COM
OLE/COMMadeSimple&Sate!

There is nospace todo justice to this
innovative new product (finalist in BYTE
Best Productsat CeBIT'96), so youwill
have to call us for moredetails if you are
serious about OLE/COM development and
want to useamodemtype-safe object‑
oriented language. The price of £1700may
seem rather steep, but those writing COM
objects inC++ may think it's abargain!
L O W P R I C E S

MICROSOFT & BORLAND
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Parallel processing and SQL ‑
a happy marriage

kind of innocence bordering
oncynicismpervades thought
about parallel processing,
particularly among the elder
statesmen of the system

world. They feel inclined to categorise this
technology with the bright ideas of yester‑
year ‐ the DistributedArray Processor, the
Content Addressable File Store, and other
anachronisms. Nothing could be further
from the truth.

Why parallel?
Parallelprocessinghas longbeenrecognised
for its great potential to solve very large
problems. However, given any problem and
any parallelmachine, translating thecombi‑
nation intoaneffective solution is adifficult
challenge. Various attempts have been
made to provide vehicles to make parallel
processing available to the masses, but all
have failed ‐ all but one.

Several years ago someone realised the
set-orientednatureofSQLmade it anatural
for aparallel implementation.Theapproach
avoids the pitfalls of parallel solutions to
otherproblems,since the customer (theSQL
user) need not be aware that parallel pro‑
cessing is involved. Aswith other database
implementations the problems are simply
formulated in SQL, and the parallel data‑
base server provides the answer ‐ with one
very noticeable difference. Answers to com‑
plex questions involving very large data‑
bases are returned in seconds or minutes,
insteadof hours or days asit is with typical
merchant databases.

The purveyors of these merchant sys‑
tems would have us believe parallel imple‑
mentations are unnecessary. They argue
that the technology of single processors (and

4

their first cousins, SMP) is moving so fast
that parallel processing is pointless. How‑
ever, when weexamine that premise a dif‑
ferent picture appears.
Discussions with people interested in

‘decision support’ or ‘data warehousing’
invariably uncover the fact that the current
activities are notwhat is desired. Peopleare
working with summary data because they
simply cannot get information out of detail
data in a timely fashion. They would prefer
tominethe detail, butcan’t. They havebeen
taught by their friendly merchant database
sellers that what they are doing is the best
that can bedone, but some are starting to
ask questions.

Themotivationofthemerchantdatabase
providers is clear: to supply database soft‑
ware that runs onmany different hardware
platforms.Most are similar enough that the
support problem is manageable, but provid‑
ingthe samesystem for parallel platformsis
another story. A proper job there calls for
close integrationofhardware andsoftware.

The argument that parallel processing is
unnecessary does not bear close scrutiny. In
fact, pent-updemand is growingfaster than
the technology curve, and shows absolutely
nosignof slowing.

Why SQL?
SQL is naturally suited to parallel. It is
highly adaptable andcan bemouldedto ful‑
fil all sortsof needs,and is beginningto look
and feel likea ‘bespoke’solution. It is souser
sympathetic that the person at the terminal
doesn’t need to know what is behind i t ,
because the solution fits the thinking
processes of those driving the database.

The evolution of interface standards
revealswhat is happening.Decadesago, the
important standard was the instruction set
(IBM/360). This moved up over the years to
the operating system level, which is much

EXE:The Software Developers’ Magazine

more sensible. But now it is clear that in
database processingthe important interface
standards are SQL and ODBC. What hap‑
pens behind that standard is unimportant,
as long as the job is performed in a timely,
cost effective manner.

The recentchallenges to SQL fail in com‑
parison.One is theobject orienteddatabase.
It is very nice for some kinds of processing,
images, for instance, but fails on the perfor‑
mancecurve when largeamountsofdataare
involved. Another is the multidimensional
database, which tackles data manipulation
by preprocessing the data, then summaris‑
ingit.This is excellent for speedwhenexam‑
ining summarised data in ways previously
conceived. However,one can’t always think
of the relationships beforehand, and even
more important, they don’t allow drilling
down to the detail. Datamining,which is all
about digging for gold ( o r the more modern
analogy ‐ drilling for oi l ) is impossible with
this technology. Canyou imagine a wildcat‑
ter with only a seismograph andnodrill?
An SQL/ODBC implementationonapar‑

allel hardware/softwarevehicle ‐ faster than
any other method‐ is the clear solution.

DougHeyingis the ministerwho regularly
presides overparallel /SQL marriagesfor
White CrossSystems. Contact himat
76470.3411@CompuServe.com, telephone
01344300770.

Scaling the object wall
eall knowobjects arehere
to stay, but what is the
reality? Are businesses
using objects in socalled
‘mission critical’ applica‑

tions?Areobjects scalingfromdepartment to
enterprise? We all know of many client‑
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based, object-oriented development tools on
the market. Delphi, Visual Basic, Power‑
Builder,and the rest are great for developers
movingintoobjects anddevelopingGUIbased
front ends, but they don’t scale. With all the
hype and promise of objects, with encapsula‑
tion and component-based development, OO
should enable applications to scale, but in
today’s client/server environments, weare
seeing far too many fat clients.

The UK market is poised to dip its toes
into company-wide deployed object technol‑
ogy, but two things might prevent this. First
is the lack of truly server-oriented develop‑
ment tools. Second is the dearth of skills and
strategy within most companies to support
suchgrowth. These pitfallswere identifiedat
the end of last year when Admiral Software
commissioned a survey of some 6,000 UK
businesses to find out their attitudes about
the adoptionof object technology.The results
were interesting, if not surprising. Over 50%
of the respondents were actively involved in
object technology. However, most of these
projects were ona tactical level, which pre‑
vents scaleable application development,
because companies don’t have the structure
and culture in place to benefit from ‘reuse’ ‑
another object buzzword.
That’s the bad news. The good news is

that strategic useofOOisgrowing,andsoare
the tools to support i t . Terms like ‘three tier
client/server architectures’ andnew products
such as GemStone’s Object Application
Server are emerging to support distributed
applications and to enable legacy systems to
be seamlessly connected into new
client/server environments. It is amazing to
think that a few years ago vendors expected
us to write off our massive investments in
legacy systems to replace them with
unknownclient/serverOOenvironments!

In this three-tiered approach the middle
tier is the object server that connects to a
back-end legacy system, and the first tier is
the client, aGUI-orientedfront end. Suchsys‑
tems are being successfully implemented by

companies i n c l u d i n gJPMorgan,Ford,Amer‑
icanExpress,andBird’sEyeWalls.To further
endorse the approach of a three tier
client/server architecture andapplicationpar‑
titioning IBM recently carried out a bench‑
mark on a GemStone based system over 30
GB in size and supportingover 1,000concur‑
rent users. It received sub-second responses.
The test demonstrated the unquestionable
potential of these architectures.

Gone are the days of buying a tool that
says ‘objects’ on the box and expecting a cor‑
porate revolution. To be successful with
objects, and to reap the true benefits of
reduced costs, increased performance, and
code reuse, organisations have to make the
investment in culturalandstructural change,
retraining, and rethinking. The object wall
might bedifficult to climb, but the pot of gold
awaits those who climb it with open eyes, the
right tools, and longterm vision.

Robert Da Costa began his career 10years
ago as a C and C++ programmer, and
now is managing director of hi-tech
marketers Communicating IT (w i t h
clients including GemStone Systems). He
can bereachedon (01280) 821400 or
email 100416.1521@compuserve.com.

HTML: open standard
or closed shop?

t is hard to remember,but there was a
time when HTML worked properly
with more than two browsers. No
extensions,noenhancements, no little
icons proclaiming ‘this page best

viewedwithNetscapeNavigator 2.0’. Back in
those days, when Web pages were rarely
more than text blocks with hyperlinks to
other documents with an occasional image
tossed in for goodmeasure,you could use any
browser, even the Lynx text browser, andget
moreor less the same results.

Muchhasbeenmadeof HTMLasanopen
standard for the Web, in the same way as
Java is being promoted as the programming
language oftheWeb. Multi-platformsupport
‐ which should mean multi-browser support
‐was the key to theWeb’s initialsuccess,and
the fuel for i ts phenomenal growth in the
1990s. On the PCplatform alone it wasn’t
unusual to find peopleusingMosaic,Cello,or
Lynx.Nowusinganythingother than the lat‑
est 32-bit all-singing, all-dancing Netscape
Navigator or Microsoft Internet Explorer
means that,moreoftenthan not,youcan’t get
the best out of anyWeb site.

Some people argue that Netscape’s (and
more recently,Microsoft's) policy of unilater‑
ally extending the HTML standard is
destroying the earlier continuity of theWeb.
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Others are thankful that someone was pre‑
paredtoshort-circuit the lengthyWorldWide
Web Consortium (W3C) standardisation
process and provide Web content providers
withwhat they want: bettergraphics andlay‑
out. Both camps are equally vociferous, but
there’s no doubt who is winning: Netscape’s
extensions have been adopted more or less
verbatim into HTML 3.2, the latest W3C
standard, together with mos t of theMicrosoft
extensions that appeared in Internet
Explorer 2.0. Microsoft and Netscape are
touting their latest browsers as HTML 3.2
compatible right out of the box.

Howwill this affect theaverageWebuser?
In truth, it can probably only benefit those
who are already using the latest 32-bit ver‑
sions of the big duos’ browsers. Web pages
will bemorecolourful, graphical, and interac‑
tive thaneverbefore.Web pagedesignerswill
have unprecedented control over the look of
their documents, andwith tools such asJava
and JavaScript, it will be possible to go far
beyondwhat even the HTML3.2 specification
envisages.As for the future, we canexpect to
see TrueType fonts in Web pages, increasing
use ofsoundandvideo content, andthe emer‑
gence of HTML asa richer language more
along the lines of PostScript. Web pages
would be much more like magazine pages
than they ever have been, but with the
advantages ofanimation and interactivity.

The unholy t r in i ty
The future looks bright indeed, but dangers
may lurk in the unholy trinity of the leading
browser developers, content providers, and
the standards body itself. The HTML stan‑
dard may become a mere rubber-stamp of
approval for the features designedand forced
upon thepublicby thebrowserdevelopers.As
each company vies to come up with newer,
better enhancements to try to convert users
to their particular browser, the prospect of a
new ‘formatwar likethe greatVHS/Beta con‑
flict arises.Content providerswill dither over
which enhancements to support in their
pages, while users will sit frustrated, unable
toaccess pages fully with their ‘industrystan‑
dard’ browser.
TheWeb may prove to be the greatest co‑

operative venture yet seen in computing. For
this to happen, it is crucial that the HTML
standard remains in thehandsofanindepen‑
dent body that can dictate acommon denom‑
inator and curb the excesses of
over-enthusiastic browser developers. The
contribution of companies such asMicrosoft,
IBM, and Netscape to the HTML 3.2 stan‑
dard is to bewelcomed, but I hope that these
giants are not intent on bringing their own
concept of ‘open standards’ to this promising
new medium that is theWeb.

NeilHewitt
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How to get ahead and stay ahead in the fast growing
software development business?

a Development takes great ideas ... plus
lots of skill and a collection of first class tools that
let you t u r n your ideas into world-class solutions.
The key to getting ahead and staying ahead in this
business is easy access to the right information.
That’s why IBM has created D_Mail: a n ew infor‑

mation service for professional developers and
software companies, that offers valuable insights

into technology, trends and directions. Use D_Mail
to get the latest information on the potential impact
of n e w innovations, in-depth analysis of key tech‑
nologies, an understanding of the business oppor‑
tunities for solution developers, and much more ...
All for free!
Just r e t u r n the attached card today. And we'll help
you chart the right cou rse to success.
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COMMENT

Mayhe@m!
Sceptical, Jules May goes
along with the concept that

the customer is always right,
and learns to close the
window onconvention.

‘I don’t hold with these new-fangled Win‑
dows thingys’, he said, emphatic. ‘Give me
something that works just like the old one,
only muchbetter.’
Remarks like this were common five

years ago, but are now almost extinct. Few
people can really believe the sentiment, and
those that dogenerally havemore respect for
their future careers than to speak it aloud.
But here he was, uttering the unutterable,
blaspheming Saint Bill. Alas, there’s only
one way to cope with an opinionated client
like this - humour him.

‘OK, show me what you're doing now’, I
said. He showed me.Over here was the tele‑
sales crew, taking orders when the phone
rang and typing them into the computer.
Over there were the packers, putting stuff
into boxes when the computer told them to.

EXE: The Software Developers’ Magazine

Downstairs was abuyer,who was told about
his stock in terms of time remaining.
Upstairswas the receivingdepartment, con‑
necting cheques and drafts to their respec‑
tive accounts. At the pinnacle, on the top
floor, was a pretty, coloured screen display‑
ing graph after graph ‐ anything at all, so
longasit was rising.

‘ I f there’s nothing wrong with what
you've got now, why do you want to replace
it?’, I asked. The question seemed simple
enough to me.

‘It’s too small. My screen upstairs isn’t
tall enough to show the graphs rising.’ (Who‑
ever thought of that trick, I raise my hat to
you.) ‘It was fine when it went in’, he said.
‘Youshould see all the paper it replaced.’ He
showedmeall the paper.

Then, light dawned. He was right. These
new-fangledwindows thingys areofno useto
himat all. Ofcourse the pretty graphics and
the mouse and the dropdowns and all that
stuffdon’t get inhisway. But the very ideaof



multi-tasking and documents blocks him up.
You see, in his operation each station has one
function ‐ exactly one. Via terminals, one big
machine shows each user exactly what that
user needs to see. His metaphor is transac‑
tions: you only doone transaction at once.

While everybody else was being carried
away byuser interfaces and macro languages
and multi-tasking, certain parts of the com‑
puter industry continued oblivious. Some
machineshave very littleor nouser interface,
such as engine management systems, a i r con‑
ditioners, and toasters. Othermachines (ubiq‑
uitous video recorders and cash dispensers
come t o m i n d ) have
more complex

a s r ~ ) ‐ ‐ ‐ ‐ . 2 1 6G2 f >
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interfaces. As I looked at these I started to
understandhis problem.

Like the warehouse machine these
devices have only one function each, but
their interfaces permit the user to activate
those functions in different ways. At the cash
dispenser users formulate one request at a
time. In the context of banking those
requests a r e simple and well-understood.
The machine offers a simple hierarchical
menuwhich anyone who reads the local lan‑
guage can understandand use.

However, unlike many of my client’s
abhorred new-fangled Windows thingys,
each subfunction of the cash dispenser
monopolises its screen. The user is returned
to the main menu only when the actual
transaction is complete.Additional context is
not required because the context is the cash
dispenser itself. Far from beingagood thing,
multi-tasking in acash dispenser would bea
definite liability - even more dangerous
than a human teller who serves t w o

customers concurrently.
The warehouse m a n has a

similar situation. Giving the
packer the ability to enter an
order would provide no advan‑
tage whatsoever. Indeed, it
would createa liability.Security
questions aside, each and every
time he packed an order he
would have to make at least one
additional gesture to ask for the
next. There’s no point.

Consider the tele-sales peo‑
ple. Eachhas two jobs: cold call‑
ing and receiving orders. Their
quiescent screens could show
the list of cold-call targets; by
clicking onone they could select
a call. Alternatively, the simple
and necessary act of picking up
the phone could cause the sys‑
tem to dial the next target num‑
ber automatically. Similarly,
the tele-sales crew doesn’t
need a button to inform the
machine that someone is
taking an order. Answer‑
i ng a r i ng i ng phone
could instantly switch
the screen to the
appropriate mode.

What happens
whena customer is
reading numbers
down the phone?
Using a standard
Windows approach,
the assistant would
have to identify
what kind of num ‑
ber is being given

EXE: The Software Developers’ Magazine

C O MM E N T
before taking it. In a transaction based sys‑
tem, the number could simply be typed. It
would goto its correct locationafter the com‑
puter itselfdetermines what type of number
it is. If acustomer mistakenly gives a dis‑
patch number insteadof anaccount number,
themachinewould notice themistake imme‑
diately, recognisethe number type, automat‑
ically load the associated customer number,
and could possibly pre-empt the caller’s
inquiry byprofferingautomatically the infor‑
mation sought ( ‘Your package is en route to
Birmingham, sir ’).

Of course popup windows are not useless
in such a system. If acustomer doesn’t know
his number,or requiresa new one, agesture
at an appropriate point would bring up a
dialog box. The important difference is that
controls are not receptacles for data, they
are the tools used to form the query ‐ in
themselves almost minimised subprograms.

Frankly, it struck me that Windows is
the ideal tool to create such a system. It has
most of what the programmer needs right
there. But the client doesn’t like it. All he
ever sees of Windows is on his secretary’s
desk: multi-tasking, documents, in general,
loads of the very paper he’s spent so much
money to get rid of. He also sees something
else; he sees the programs sitting there, stu‑
pidly, having to be told every little thing, in
boxes designed expressly for the purpose.
Windows claims to have destroyed the
tyranny of the computer being in control of
the session, but it hasgone too far. The user
must take complete responsibility. In the
case of the tele-sales station, where the user
is really the cus tomer, i t i s the assistant who
must take full responsibility.

No technical barriers prevent Windows
from being more proactive. It’s not even dif‑
ficult to write such programs. Yet we've all
been sold the ideas of documents and multi‑
tasking sosuccessfully that most of us can’t
even recognise the occasions when they are
undesirable.Wehave beenable to buildsin‑
gle-function stations since the release of
Windows 2, but few of us ever do.

I blame the applications. Microsoft
wanted us to see how applications should be
written, soit bundleda whole bunchof them
with Windows. If they had sold a ‘Windows
lite’ with no applications at all, not even a
program manager, I think we would have
noticed sooner ‐ and I wouldn’t have to
explain to my client why I’m buyinga prod‑
uct and throwing away 90% of it. a

Jules is a programmer. When he isn’t
doing that, hesometimes writes database
applications for money. Hecan be
contactedon 01707 662698 or onCix
asjules@cix.compulink.co.uk.



Now includes unlimitedapplication license!

Netscape
gator

We

s e  w e a n

‘The
Most
Powerful
Authoring
Tool For
Muhimedtia
Production

Consider their choice when you make yours.
World-class developers have made a clear choice. When deciding on a way
to best distribute their applications, experienced professionals have turned to
InstallShield. They’ve come to know InstallShield as the industry standard for
software distribution to all Windows platforms. And they’ve come to trust the
fact that InstallShield installations work the first time, every time. Guaranteed.

Does your application deserve any less?
InstallShield3. It’s the installer of choice for world-class developers. Like you.

InstallShield
I t A l l S t a r t s H e r e

Grey Matter Led QBS Software System Science
Phone: (01364) 654100 Phone:(0181) 9568000 Phone: (171) 8331022

1 3 6 4 ) 654200 = Fax: (0181) 9568010 Fax: (0171)8376411.

th is space
reserved



PowerBuilder 5.0 focuses on sbonskiit client/server development
lhe latest release of Powersoft’s
PowerBuilder, version 5.0, was pre‑

viewed in mid-May. It implements a
number of features designed to support
distributed applications.

Version 5.0 extends the object-ori‑
ented base of version 4.0 by addingfunc‑
t ion overloading and parameterised
events. The object browser can be used
throughout the design environment.
Non-visual PowerBuilder objects can be
executed remotely across the Intranetor
Internet;Powersoft claims this provides
users with ‘practical partitioning’.
PowerBuilder 5.0 can beused for building n-tier applications.

Performance issues have been addressed by a binary compiler sourced from Watcom ‐ acquired by
Powersoft some time ago ‐ which can optionally replace the p-code interpreterof earlier incarnations of
the software. Developers will be able to use the new PowerBuilder to build OLE servers as well as
Netscape plug-ins. Existing OCXs can be incorporated into PowerBuilder projects, making it easier to
carry over pre-existing Visual Basic or even C++ programs to the new system.

An extended selection of native database drivers are included alongwith improvedODBC support. The
DataWindow presentation is provided asan ActiveX control and Netscape plug-in, in addition to a Power‑
Builder object. This makes it easy to use in a client/server environment with a browser asthe client.

PowerBuilder 5.0 is availablein three editions priced from £195 to £3,295. Powersoft says these pack‑
ages will beavailable from June.
»You can reach Powersoft on01628 597100 » URL:http:/ /www.powersoft.com

3.2 standard finalisedbyW3C, nosurprises
World Wide Web Consor t ium(W3C),the Web standardisation body runby theComputer Science
at MIT andtheFrenchINRIA,hasdispelled uncertainty about the current directionofHTMLby

the 3.2 specification of the language. Adopted in co-operation with major industry players
Microsoft,Netscape,andIBM,HTML 3.2 is anattempt to reconcile the ‘official’ language with

Variousextensions createdby the major browser developers. The previous standard, HTML 2.0, was

HTML3.2contains nothingnew or radically different from the current ‘state of the art’. It simply sets
in stonethe features ‐ suchastables, text flow around images,custom colour, and background image sup‑
port ‐ that Netscape and Microsoft have successfully launched into use throughout the Web. It also
endorses previouslyunofficial tags for incorporatingJava applets into Web pages.
_ WSC says future revisions ofHTML will bewritten in conjunction with the browser developers. This

intotheHTMLstandards.This may beunpopularwith some who feel developers have too much
ayalready,andthat it shouldnot be necessary to update your browser every monthto view the lat‑
r 8.However, with both Microsoft.and Netscape providing some ( i f not all) of their browser software

as to be incorporated into forthcoming operating systems
unSoft, the software development arm of Sun Microsystems, recently concluded deals to license the
Java Virtual Machine ( J V M ) and Java libraries to Hitachi, IBM,Microsoft, Novell, SGI, SunSoft, SCO,

and Tandem Computers for the purposeof buildingJVM support into their products.The OSdevelopers will
expose the JVM directly to applications runningonthe system, permittingnative binary applications to call
Java services or execute JVM instructions.Java applets will r u nunder the OSas normal applications.

Opinion is divided between the licencees as to the aim of this venture. Some, including Sun, are sug‑
gesting that entire applications could bewritten in Java, then r u n without performance hits on multiple
platforms. Others see the roleofJava ascomplimentary, with certain parts of applications written in Java,
or in more conventional binary code issuingcalls to the JVM or Java code onthe system. Microsoft is devi‑
ating. In a separate statement, the company emphasised that its plan is to enable developers to useActiveX
controls with Java to exploit Windows-specific features andbuildWindows-only applications. At one stage
Microsoft referredto ‘Java’s cross-platform subset of functionality’. If Microsoft is serious in dismissing so
lightly the cross-platform nature of Java then the future may hold amajor shift in the new language.
»Contact Sun on 01494 472900 ¥URL:http://www.sun.com. »Microsoft is on 01734 270001
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Infomodeler 2.0 from
is a visual client/s
development tool based

g. The

ineer ing of databases.
vides tools for tracking

s and synchronising
changes made within the team
Price £399. URL:
http://www.asymetrix.com

A new compiler for the Motorola
68HC11 embedded controller
from IAR S)
several r

s implements

levels
The ICC6811
mac r and
librarian, a n d lable in DOS
and Windo’ Price
POA. Call 0171 924 3334 for
details.

NetX:Window 7.1, a remote
access tool for AIX servers, has

'son any platform. It
sed for remote access t
hines over the Intern:

Price POA from $2 Systems
International on 0171 562 4200

Users of UIM/X, the Motif
development tool, will welcome
release of the Cross Platform
Toolset from Visual Edge.
Distributor Protek claims that a
new ‘nov ice mode’ mi

users familia’ the p
record time. Th
Protek: 01628 75959

Cosmic Software has
IDEA - Integrated Development
for Embedded Applications. IDEA
is a multi-platform integrated
edi tor, project manager, compiler,
linker, and debugger which builds
for all ma jor controllers. It runs on
Windows 3.x or 95. Call Cosmic
o n 01734 880241 for p r i c i n g
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GLpro enables you to
small multimedia
pr tations for Windows
The runtime takes only 190
KB. Get it from

ymedia.net, or call 01734
344666. Registration costs
£299 for one licence.

OrbixWeb is aCORBA
implementationwritten in Java
from IONATechnologies. Its
developers hope that it will
enable true OO client/server
interaction over the Web.
Better still, it can be licensed
free of char Il IONA on

Windows 95 use

get a 32-bit v e r s i o n o f the

Alpha Five datab
Alpha Software. Alpha Five 2.0
features a revamped interface

e from

Aphages$sedition with an
c prog ramming module
available later in the
The ‘home & business

£59.95. Call
oft on 01752 897100

Dz i e w s Corporation has
announced DV-Centro 1.2, a
tool for building graphical
p rog ramming languages.
Unlike ‘visual’ languages.
these graphical languages
rely solely on graphical
interaction with symbols and
diagrams to build
Prices from $15
info on 00 1413

available for Windows NT. It
uses Heidi, a software
graphics accelerator from UK
distributors Au t o d e s k , for
what its developers, Kinetix,
claim is ‘full workstation-class
erformance’ at £2695.

Autodesk: 01483 30332
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Comdex UK’96gets off to aslow start but finisheswell

_world’s first10-speedCD-ROMdrive.

BoundsChecker 4.0 supports ActiveX and Delphi2.0
oundsChecker, the bug-tracking tool
from NuMega Technologies, has been

updated to include support for Microsoft’s
ActiveX, and should beshipping now.

BoundsChecker 4.0 can be integrated
intoMicrosoft DeveloperStudio, the cross‑
package IDE for Microsoft development
tools. When usedwith Visual C++ 4.x, the
software adds its functions onto the menus
and toolbars of the Developer Studio,
hooks into the standard debugging rou ‑
tines, and works transparently behind the
scenes to enhance ordinary debugging
capabilities. NuMega’s Senior VP for Mar‑
keting, David Holroyd, said that Bounds
Checker 4.0 is now capable of trapping
calls to the commonWindows add-on APIs
such asWinSock, URLMON,and HL INK , plus the entire Win32 API.

Outside the DeveloperStudio environment BoundsChecker 4.0 can beused with other C++ compilers
including Borland C++ 5.0, Watecom C++ 10.5, and Symantec C++ 7.0. This version features support for
Borland’s 32-bit Delphi 2.0, adeparture for a product that previously worked only with C/C++ systems.
Holroydsaid that this was the first step in a programme to makeBoundsCheckerwork with asmany lan‑
guages and development systems aspossible. Java support may appear next.

Also from NuMega is a new version of the SoftICE debugging tool for Windows NT.SoftICE is unique
in its ability to dokernel-modedebuggingonthe system it is runningon, withwhich developers can debug
system-level services and modules, including device drivers and even the NT code itself, on the same
machine their software is runningon. By loading i t s e l fasaboot device driver SoftICE can gain access to
the whole NT system andmake the necessary linkswhile the OS is loading.BothWin32 andWin16 appli‑
cations can bedebugged, aswell asDOSapplications.
»NuMega is on 001603 8892386 ‐- Fax 001603 889 1135

measet ( &st0SvI . NULL
"GetV e r s i o n E x( TstOSvI J

omdex is the biggest andmost popular IT event in the UnitedStates,with hundreds of
visitors to several annual shows. This year the show came to theUK for thefirst time.
Attendance onthe first day of the show was disappointing. The exhibition hall, in the smallbuilding

at Earls Court, was virtually deserted for most of the day. However on the second day the numbers
increased significantly, and by day three the show was almost crowded.

The exhibition catered to hardware developers and other professionals, particularly those in buying
and marketing; many attendees commented on the dearth of major software companies. Incontextwas
there showingthe latest versionof Spider, i tsWeb editingtool, andWebAnalyser,anewproduct formap‑
pingandexploringWeb sites graphically.Microsoft, IBM,Lotus,andBorlandall stayedaway. tomes
A number of new hardware products were announced at the show. Motorola showed its PowerPC‑

based PowerStack systems running Windows NT 4.0, and Pioneer launched what it claims to be

Fordevelopers only: Comdex II
f particular interest todevelopers at the Comdex UK were the seven sessions of the Software Devel‑
opment conference, which this year was sponsored and chaired by EXE.Mark Quirk, product mar‑

keting manager from Microsoft, and Onno Kluyt, technical evangelist from Apple, got together on the
same stage to debate the relative merits of OLE andOpenDoc. Kluyt executed a particularly impressive
demonstration ofCyberDog,Apple’s OpenDoc-based Internet technology, runningover a live ISDN link.
David Shickle, Netscape’s Northern European technical manager, and Guy Mart in, Borland’s senior
product marketing manager (and a mean programmer h imse l f ) debated with the audience andEXEstaff
on the future of the Internet,Java, and the Netscapebrowser. Martingave conference attendees the UK’s
first brief peek of an early alpha of Borland’s new Java development environment, Latté. Based on the
Delphi interfacebut with some significant enhancements, Latté promises to makeJava deve l opmen tjust
aseasy, and will feature Borland’sJust-In-Time (J IT ) compiler.

Another product shown to the UK general public for the first was the Windows NT 4.0 beta, which
MarkQuirk used, together with VisualC++ 4.1, to buildan OLEcomponent from scratch liveon stage. In
other sessions, Martin Gudgin from QA Training showed how to build shell extensions for Windows 95,
Stuart Frost, ManagingDirector of Select Software, gave a presentation on OO design techniques, and
EXEcolumnist FrancisGlassborow,with QATraining’s Kevlin Henney,gave a talk onC++ techniques.
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SoftICE.
The Advanced Windows Debugger

For Windows NT
Delivering more power, control, and visibility than ever before...
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Absolute Visibility Into Windows NT.
If you're an expert Windows developer, you need NuMega’s
NEW SoftICE.., the Advanced Windows Debugger, for
Windows NT. It blasts through the Windows NT system barri‑
ers and takes you into the depths to help you understand and
solve difficult problems. SoftICE gives you the control, visibili‑
ty, and raw power to debug right down to the metal on a sin‑
gle machine. No other software debugger reveals Windows
NTsocompletely.

Total Control
Developing kernel-mode drivers can be tough work, but
SoftICE gives you the raw power tocontrol the whole sys‑
tem. Developing system services and drivers is a breeze with
SoftICE. Itdelivers all of this power ona single machine,
without any special debug code, right on the retail version of
Windows NT. Remarkable!

See WHAT You’ve
Been Missing!

Don't be afraid to look beneath the surface. SoftICE has
Windows NTfigured out. Doyou see something unfamiliar?
Just use the new WHAT command and let SoftICE explain
what you’re seeing. Whether it’s a process, module, control
block, header, symbol, image base, or just about anything
else in the system ‐ SoftICE can identify nearly everything
in the system for you.

Debug Tough
ProblemsWith Ease

SoftICE lets you conditionally watch and control system
events to help identify resource deadlocks and timing prob‑
lems. SoftICE breakpoints can be qualified by conditional
“C" expressions for ultimate breakpoint granularity.
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Visual Web from Innovative
Software download:
content of a We!

u can then e x p l o r e i n

favourite browser us ing an
offline proxy-server. Available
for Windows 95/NT and OS/2
at £24.95. Contact Silicon
River on 0181 317 7777.

For those who really do
program in PostScript, Quite
Software has PSAlter, a
PostScript debugger
viewer, and converter. The
product is avail for

NT, for

|| 0181 257 1044

Interactive Software

This time it

featuring Business Process
jineering facilities and
o r t i n g the Business

Notation. Price $395.
SE: 001 805 685 1006

Helping Hand for Delphi 1.0
2.0 help file

development tool with a
difference. Following on from
the Visual Basic v e r s i o n the
help file source is stored within
the Delphi source itself, and
extracted later into a help file
Price: £149.95
v e r s i o n call 01926 850909

INTRAnet Jazz is
which lets 32-bit WinSock 1.1
applications work over
Netware networks and permits
the creation of non-TCP/IP
Intranets. You don't need to
have a TCP stack on the
workstations. For pr ic ing

details contact the developers
JSB Computer Systems on
01260 296200
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vCard 2.0 specification released with serious support
lhe second version of vCard, the elec‑
tronic business information data

structure proposed by Versit, has the sup‑
port of a number of leaders companies in
the computingand communications fields.
Versit ‐ set up as a joint venture by IBM,
Siemens, Lucent Technologies (formerly
AT & T ) , and Apple ( w h i c h i s n o longer
i n v o l v e d ) ‐ has proposed a number o f
Computer/Telephony Integration ( C T I )
standards includingEncyclopaedia,a def‑
inition for a single cross-platform API for
all CTI applications.

vCard is the other major standard
which Versit is developing. The plan is to
have a single standard for recording and
transmitting personal information over all electronic media. With vCard desktop computers, laptops,
PDAs, ‘wallet PCs’, even digital watches and electronic organisers could communicate these personal
details to each other using the Internet, local networks, radio frequency, or infra-red links. vCard details
could be attached to electronic mail messages or Web pages. Simultaneous voice/data transmission, tele‑
phones could beprogrammed to send vCard data on demand to acomputer ( o r another phone) at the other
end. PIMs, contact managers, Internet applications, and databases could use the common format to work
collectively on the same information.

Versit is trying hard to convince developers that adopting the vCard specification will make their lives
easier and, more importantly, sell their applications. Judging by the industry support for this release,
which unsurprisingly includes Apple and I B M , as well as Netscape, a number of telecommunications
companies, and PIMs vendors (including Starfish of Sidekick fame), they are succeeding.

Developers can obtain a free SDK CD from Versit which contains full documentation and an entire
source-code implementation of vCard in C++ to run under Windows 95 and OS/2 Warp.
DURL: www.versit.com Dde-mail: info@versit.com

ActiveX templates makeInternetdevelopmenteasier ;
ee the operating system giant is providing :

another software framework to isolatedevelopers from the complexitiesof building Windows compo‑
nents:Active Controls. Knowngenerically asActiveX, the softwareis basedonthe newC++ feature,tem‑
plates.Unlikeheavyweight MFC,ActiveX does not require a largedynamic link library to run.

The ActiveX Template Library ( A T L )is a collection of lightweight function templates for implement‑
ing COM objects of minimal size. Because template functions do not need to know the data types with
which they will be used until run-time, ActiveX can use the same generic functions to handle all OLE
interface types and built-in or user-defined data types.

The aim is to produce small and fast COM objects which can beused in Internet applications. These
controls should bedownloadable in the same timescale as Java applets, and could enhance applications
in the same way. The disadvantage may bethat asbinariesrather thanbyte-codethesecontrolswouldnot
beportable between platforms without re-compilation, and then only on Microsoft operatingsystems.

Some suggest ActiveX controls could bewritten in Java; the languageitselfis d e s t i n e dto become part ‑
of future versions of Windows. The two technologies will certainly have to interoperate, and the new
Library is astep closer to the vision of having the Internet integrated into all Microsoft products. oe

ATLis a v a i l a b l eto developers free of charge from the Microsoft WWW site.
»http://www.microsoft.com/devonly _ 9CallMicrosofton 01734 270001

Eiffel gets interoperability with C++
lhe Eiffel language is well respected as a pure object-oriented development tool, and for being the only
such language with a published, non-proprietary language specficiation. In spite of this, it is not

widely used within the commercial software development industry.
In an effort to boost the Eiffel market, Interactive Software Engineering(ISE) has engineereda set of

interoperability tools for Eiffel which allow developers to reuse their existing C++ code and classes in Eif‑
fel projects. Included in the package are an encapsulation tool to generate Eiffel code which wraps an
entire C++ class in such a way that Eiffel objects can inherit from i t ; special extensions to the standard
Eiffel e x t e r n a l keyword to permit C++ preprocessor directives and macros to be used; support for call‑
ing C++ class constructors and destructors within Eiffel, and for dealing with scope problems; and meth‑
ods for calling C++ functions from Eiffel and Eiffel objects from C++.
DISE:001 805 685 1006 ~‐fax 001805 685 6869 = BURL:http:/ /www.eiffel.com
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The C++ and JAVA Worlds go Visual
JFactory is the Visual Builder for JAVA. It enables developers to quickly create Java
applications by dragging-and-dropping typical controls such asbuttons, list boxes
and menus. JFactory provides a single design environment to manage all aspects of
user-interface development and includes a Project Manager, design windows,
property sheets, a palette of drag-and-drop controls aswell asproviding the ability
to test an application’s interface, generate code, compile, and r u n the application.

developers. It divides the two tasks of combining the zApp Application New versions of Stingray Software's
sourcing the report data and designing the Framework, Interface Pack, Factory, MFC extensions C+~ class libraries
l a y o u t of the report so that developers and and Help s y s t e m to provide bring more enhancements to MFC.
users can each focus on their o w n part of the single: rce cross-platform SEC++ 1.1 increases l ibrary to over
report. The ReportData-Editor allows portability. Visual programming, 40classes and Objective Grid 1.1
developers to produce multiple views of the with zApp makes it possible to adds DAO and UNICODE/MBCS
data source(s) , f rom which the user can then quickly build and test different support
create their o w n layouts with the easy-to-use designes and then generate fu l ly
Report Designer. Both the report structure commented C++ code
and layou t a re implemented asC++ objects H ft Ei
providing portability among data sources, yperso urope
GUIs, compilers and operating sys tems . Northern Office: 01159 - 376550

Grove House, 13 Main Street, Keyworth, NG12 5AA
CALL US N OWFOR INFO & DEMOS Southern Office: 01273 - 834555

PO Box 901, Hassocks, West Sussex, BN6 9ZS

Ail product names referenced herein are trademarks oftheir respective compan i e s email: info@hypersoft.co.uk
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t's not

Will
youknow

Seek out the training you need from
adatabase of over 600 courses,
supplied by anever-increasing
numberof companies.

Give your database
more BANG!

You do i t .Weall do i t . Everyonedoes i t :
weall hoard data. Customer names,
addresses, sales, enquiries...

But buried within this mass of
rawdata might belurking some
absolute gems of valuable
business information...

Informationwith
real bang: discover

that certain districts
showa poor response to

your mailshots, or that age
and sex are related to the take‑

upof your promotional offers...

If you are asoftware developer,and
you need training, then you need
EXEOnLine.

LPA DATAMITEuses Al techniques to
find hidden relationships in yourdatabases,
that will help focus your businessdecision
giving them a lot more BANG!



Mike Cowlishaw
the Rexx langu:
on NetRexx. It is a ‘dialect c
Rexx which retains the

Xxprograms are
translated in Java. More at
http://www2.hursley.ibm.
com/netrexx/

The development of Virtual
Pascal for OS/2 started three

claimed to c o r

300,000 linesof F

per minute! VP/2 1 . (

all of the Borland Pascal
language extensions as well
as the ones from Delphi. The

art of VCL is planned
for afu ture release. Call fPrint

n 0181 563 2359 or bro
http://www.fprint.co.uk/
vpascal

Coming this summer
Domino , a Web Advanced
Development Environment
integrating the Notes server
with an HTTP server providing
real-time Notes a ia the
Web ( i t will support Ac t i ve )

and Java, and the
will be access ib le v i a

syntax). Bart, VisualA
for NT and OS/2. VABasic and
LotusScript will be m e r g e d

IT, Unix (AIX, HP

Solaris), OS/400 and MVS
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A Merlinspotted Guring ththe conferenceM:”rumours circulate
in the software indus‑

t r y. Two recent ones were
about operating systems: the
death of Windows 95 and a

OS/2.
Microsoft ‐ relatively uncon‑
vincingly ‐ dispelled the first.
During the Technical Inter‑
change, IBM presented Mer‑
l i n ( a s the n e x t version of
OS/2 is codenamed) as the
guaranteed large scale suc‑
cess OS/2 has been looking
for. Very few ever criticised
the technical quality of OS/2.
The problem was more with
IBM’s marketing effort. Mer‑
lin is breaking with tradition: IBM has designed nice 3D icons with dropped shadows ( t h r e e of these can
be seen on the screen capture, one of the few released by IBM sofar), a new background, and fonts that
are supposed to bevery readableon both CRT screens and laptop LCDs.The shell sports a seamless inte‑
gration with the Internet, and URLs (whether for FTPor Web a c c e s s ) can beplaced on the desktop or in
any folder. LotusSmartCenter has been incorporated (spot the top of the s c r e e n ) . OpenDoc and Java will
also be in the base operating system.

The major novelty of Merlin is speech recognition. For it to work, it does needa powerful PC, like a Pen‑
tium, but no hardware other than a SoundBlaster 16compatible sound card. The build that was shown
was number 12, the first one to integrate the voice dictation feature. The demonstration worked! Naviga‑
tion in the workplace shell and the WebExplorer can bedone directly by voice commands like saying ‘go
to Yahoo’; in applications speech control can beused to go through the menus. The standard dictionary
contains 10,000 words, there will be an option to upgrade it to 22,000 words. If you want to adapt your
application for direct manipulation by voice you won't needto wait for the specific SDK asthe API will be
compatible with IBM’s current Voice Type Dictation product.

Is speech recognition just a gimmick for computer-phobic users? Not according to IBM. Jeff Dean,
Merlin Project Lead, finds that he uses the mouse for graphics interaction, the keyboard for text, and
speech for when ‘I know what I want tosay’ and for all Internetcontrol.

The wide beta should beavailable sometimes in June and the final product is expected to ship during
the second h a l fof 96.
» Official IBM’s beta-related information home page http://www.austin.ibm.com/pspinfo/betahome.html
>Unofficial IBMOS/2 FAQ http://www.os2forum.or.at/TeamOS2/English/Beta/Beta-FAQ/

similar fate for

An elephantawakens in Nashville :
BMstaged itsannualTechnical Interchangein Nashville,Tennessee inApril.During his introduction
GianCarlo Bisone,the new General ManagerofSoftware Marketingfor the IBMSoftwareGroup,said_

of his company ‘IBM might bea sleeping elephant, but beware of a stomping elephant’. Hedefined his
strategy with the catch-phrase ‘less is more!’ hintingthat IBMwill focus on products that are ‘cross-plat‑
form, innovative, reliable,responsive,easy to use, and accessible’. Everythingelseshouldbeconsidereda
dead branch.He clarified these statements by explainingthat IBMis not interestedin niche markets and
that ‘one million copies is a nichemarket’. Hence OS/2 for thePowerPCarchesC e  e e  e e
Sometimes DAPI, sometimes DAX,sometime to support MFC?

lhe Developer’sAPI Extensions‐ sometimes called DAPI, sometimes DAX ‐ are aset ofAPIs intended
to ease the life of the developer wanting to write an application for both Windows and OS/2. The lat‑

est revision coversa little over 700 calls and is compatible with Win32 v1.25A. It doesn’tyet support the
MFC. Art Olbert, Director of Product Planningfor PSP,has said that DAPI will never support the MFC.
JeffDean, Merlin Project Lead, was not as clear cut, and explained that no decision has been made. He
gave the feeling that it was improbable. Wally Casey, Vice President Personal Software Products, was
more positive, saying that IBM is looking into i t , and that it was a very definite possibility. Not content
with all this spectrum of answers,EXEasked Skip McGaughey,MarketManagerVisualAge Family.He
said we should believe Casey’s answer. Some internal communication might still be needed inside IBM,
even though all the OS/2 teams have movedto the same location in Austin, Texas.
>Solution developer program %http://www.developer.ibm.com/ } email: ibmsdp@vnet.ibm.com
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“OS/2 Warp Server has what it takes
to kick Novell networks into overdrive,

and it all comes on this good-looking disc:”
Robert Sanders of Rabbit Enterprizes was just

Control
a t i i n n a c e a t a c i c t i n t o e n s loing his job ‐ finding new ways to boost Novell
network performance. One day, feeling particularly adventurous,

he took OS/2 Warp Server out for a test-drive. That's when his
eyes opened really wide. Because alongside his familiar NetWare
file and print se rve r, he could suddenly r u n Lotus Notes and
powerful databases. Enable companywide Internet access. And
keep the network under control using OS/2 Warp Server's built‑
in systems management.

It was enough to make Robert's future flash before him: no
m o r e patchwork services and better network functions for every‑
o n e , regardless of desktop OS. And at £447, it felt like abargain.

Go ahead, stick your toe in the water. Call us on 0800
96 90 45for a free 60-day evaluation copy of OS/2 Warp Server or
visit our Web site at www.software.ibm.com/info/ea 130. If you're
upgrading a Novell network or considering Windows NT, OS/2
Warp Server may bea better solution. And quite a reflection on you.

Windows NT is

For further information call us on 0800 96 90 45
or send this coupon to IBM United Kingdom Limited,
Freepost ANG 5022, Winterhill, Milton Keynes
MK6 IYL , or fax: +(45) 48 101999.

0 Yes, I would like to receive my free 60-day
evaluation copy.

Name: ‐ Surname: __ =

Job Title: = =

Company: a a b e 2 =

Address: = ‐=

CIW1As00

City: ___ a z

Country:

T e l e p h o n e :

Solutions for a small planet
of others. The IBM h o m e page can b e found a t h t t p : / m w w i b m . c o m

®s, CIRCLE N O . 648



COMMENT

Letters
Wewelcome short letters on any subject relevant to software

development. Pleasewrite to: The Editor, EXEMagazine,
St. Giles House, 50 PolandStreet, LondonW1V 4AX,

or email e d i t o r i a l@dotexe.demon.co.uk.
Your letterwill beconsidered for inclusion
unless it is marked ‘not for publication’.

Playingat God We have an ‘everyday’ understanding of says ‘All chairs w i t h a certain proper ty
what consciousness is, and we should not w i l l wobble’ and ‘since my chair has

DearSir, destroy this useful humanconcept bypoint- that property it would havewobbled’ is
What is all this ***** about consciousness?
Noneof the authors ( o r those they quote) can
take one meaningful step in the direction of
producing a vaguely adequate definition of
consciousness (I know, I have read all the
books). In light of this how can mathemati‑
cal, psychological, or even philosophical the‑
ory have any relevance to the issue?

Let’s be clear. I know I am conscious (a
statement more of existence than faith, but
acceptably untestable). I find it convenient
to assume that you and other people are
conscious because that way, I can make
intelligent guesses about how you will
behave. It also suits meto apply the concept
to some animals for the same reason. By
extension, I could choose to apply the con‑
cept to computers if I want to. The point is,
it is up to me.

We don’t knowwhat consciousness is.We
use the word in the same way we use words
like love, democracy, and intelligence. They
help us to carry out ou r lives, without need‑
ing to define them ‘objectively’ ( wh i c h is
inherently impossiblebecause they are ‘sub‑
jective’ t e r m s ) . The act of attempting a defi‑
nit ion usually gets in to trouble ‐ l ike
discussingabsurdconcepts such asthe rela‑
tionship between consciousness and non‑
computability. (Jules: on the subject of ‘idle
musings, fashionable theory, and persua‑
sion’, there is nothing sacred about falsifia‑
bi l i ty ‐ i t i s n o t ‘the single measu re o f
validity of a theory’, it is just ameasure
applied by falsificationists. Dare I suggest
you are betrayinga ‘religious persuasion’?)
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less intellectual anthropomorphism.Canwe
stop playing at philosopher, stop playing at
God, and get back to the point ... er ... what
was it again?

RobMacdonald
rob@isa.co.uk

I ’m su re , as a conscious ent i ty, y o u
would wish to have normal human
rightsextended to you . Becausey o u see
it as convenient to assume that I, like
y o u , am conscious, y o u presumably
wou ld have these r igh ts extended to
me.When we talk about animals, those
that also have a consciousness of sorts,
r ights a r e extended to them on similar
grounds. That was the point.

I agree that few authors have
injected even one iota of r igour in to
the i r scient ific arguments, bu t the
social arguments ( w h i c h underpin leg‑
i s l a t i o n ) need something t o work with.
Those arguments m a y, in the nea r or
distant future, have to be broadened to
includemachinery.A lackof mathemat‑
icalr igour is no t a reason to suspendal l
thought or musing on the ma t t e r. On
that note, if philosophical or psycholog‑
ical theorisingcan haveno relevance to
the mat te r,what on earth could?
A theory which says ‘HadI sat onmy

chair last week it would havewobbled’
is worthless, because it is neither falsi‑
fiable n o rpredictive. It’sno ta theory at
all - it’s either an observation ora fic‑
tion.On the other hand,a theory which
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easily falsifiable (provided the proper‑
ties a r e testable), and is consequently
predictive. What other measure of
validity could you have?

You suggest t ha t I ’m displaying a
religiouspersuasion,but you’re wrong.
My belief in falsifiability is the conse‑
quence of a g r e a t deal of thought ,
analysis, andhoningthrough use.Very
l i t t le of that thought was mine- it has
been the result of 2000 years of intense
reflection and debate. Yours is the first
whi f fof dissent since the decline of cre‑
ationism. Jules May

A bone of contention

DearSir,
A number of us here read your magazine
every month from cover to cover. We find it
very interestingand useful.

One of the first articles I read each
month is FrancisGlassborow’scolumn.Gen‑
erally this is interesting and thought pro‑
voking, but I find it hard to read. The
problem is hisattitude toordinary program‑
mers ‐ he seems to despise them. I quote
fromApril 1996:

‘Many programmers have problems...’
“...you are all gettingwhat you deserve’
“...one of the majori ty of programmers

who donot know...’
Every month there are many similar

statements. Surely this is not the best way

Vol 11-Issue 1/ June 1996



d DelphiDeveloper2
A ne x c l u s i v eQBS special whiles t o c k slast.Upgrade t o
Delphi Developer 2 from any non-Borland development
system for just £249. That’s £150 under the £399 street
price.

Wise InstallationSystem Version 4.0] Borlan
The Wise Installation System creates professional
installation programs for Windows, Windows95 and
Windows NT as a single EXE file. You may upload this
single file directly to a BBS or on-line se r v i c e or send it v i a
e-mail; no separate de-archiver is ne c e s s a r y. It supports
display of graphics during the installation,
checking, executing external pr

v e r s i o n

IN I files.grams, editin
editing the registration database, multiple installation ‘ Delphi Developer 2 is the fastest way to prototype, build and
directories, adding i c o n s to the Program Manager, If/Else SJE deploy greased-lightning, royalty-free Windows 95 and Windows
branching, installation logs, scanning for referenced <= NT applications. The only object-oriented development tool that
DLL /VBXs , network/CD-ROM installations, and adding
files v i a drag and drop. Wise is completely Windows based.
including the script editor and the file compressor. You do IN
NOT have to edit text based script files @

ROYALTYFREE DISTRIBUTION. £1 49.00 =PN Setetions

g i v e s y o u the benefits of a component-based visual p r og r amm ing Taye4 o e ” vel “ap
en v i r o n m e n t , the performance o f a n opt imis ing 32-bit na t ive code
compiler, and scalable database programming tools.

- V i s u a lForm Inheritance - Object repository rw
- Database Explorer. 32-bit Borland Database Engine. competit ive
- a raft o f invaluable new prog ramming tools upgrade special

MicroHelp OLE Tools= = @
The Premier Collection of 16- and 32-bit ie
OLE Controls for Visual Programming

versatile text editing,andpowerful spell
checking to your Windows applications
The Visual Developers Suite Deal includes four
powerful OLE,Custom Controis,(OCXs) that add i More than 100 16and 32-bit O LE controls in one package- anin c r e d i b l y
significant functionality to applications built in diverse collection designed to be y o u r right hand when building any type
Visual Basie, Visual C++, Delphi, PowerBuilder, of application. It offers tools fo r interface building, multimedia, t i m e pind

g e m e n t and much more. And, i f y o u ' r e u s i n g Visual Basic, takeand any development environment that supports
OCXs. The Sulite includes 16 and 32-bit OCX
cOntrolSito support’Windows 3.x, Windows 95 and
Windows NT.

¢ of the Microsoft Access database
development t i m e by u s i n g a n y or a l lof our 23data

g i n e a n dcut you r
ware contro ls .

Formula One: the perfect addition to applications that requ i re numerical Label Controls List/File Controls
computations, data grid8,Of databaSe reporting input Text Controls Timer Controls
VisualWriter: for applications that requireword processing, text formatting ButtonControls Standard Controls
and WYSIWYG output. | LIA PictureControls Special Controls
First Impression: the best too! forWustrating data in your applications. Gauge Controls MultiMedia Controls
Visual Speller: For powerful and versatile spell checking

| =) od pM ec CallingVisual C++ users...
for Windows 95 don’t fall i n t o the OCXtrap.

Cryptor provides an easily integrated software-only solution
for the protection of data files within an application. Ensures
access in a controlled environment. Especially useful for
protection of valuable reference data in distributed
applications. Files on disk always r e m a i n encrypted

2) SEC++ 2) Objective GridCryptor opera t ion is simple. After encryption, a da t a file is ope Arich set of more than 25 og, A tailor-made grid with C++only usable once t h e filename and password are entered. All
further access is seamless so no code changes are required!
Unauthorised v i e w e r s see a completely scrambled file.

extension classes for image performance and versatility.
display, improved user
interface, pan/zoom etc.New Cryptor 2.0 encryption/decryption system is Windows 95

compatible. Also shipped with Cryptor 1.x for 16-bit Windows
3.x use. Comes as a DLL for interfacing with all ma j o r 7 OE SEES AID
development languages. Network compliant. a Sta orROMERET perunenes
Pricing. £299.00. Licensing costs from as little as £1 per
seat. Please phone for further details.

Quality Imaging and Graphing Products
high bb hr

Compatible with Visua l C++ 1.5 ( 1 6 b i t ) and a l l
32b i t versions of Visual C + +

“We add class to MFC™!”
Stingray Software, Inc.

BMP, POX, TIF, GIF, PNG, TGA ond JPG
RLE, CCITT 1/Group 384 (fox), LZW, 1277, JPEG, Huffman Bar, Line, Stacked,
Fully TWAIN compliant (scanners, copture cards, etc.) Dynamically groph ony
Native BLOB support for Client/Server imaging from AutoScaling, AutoSizifrom
Advanced dithering for dynamic colour reduction High-performance c t o£149 Shared and exclusive colour palettes £1 49 for unmatched interactive user in Light LibMULTIMEDIA OCXs

Blistering performance Fully Object Oriented for maximum fle x i b i l i t y from QBS BBS
Block &White up to 16 million colour support Fully customizable graph at de ne or Website

Scan, Display,Save, Convert, Print, Zoom, Flip, Rotate, etc and m more

Native language support, including full source code and classes for Delphi 1& 2, C/C++.
Multiple platform support: Windows 95, Windows, DOS, Oracle, Sybase, SQL Si

{

QBS Software Limited

i c , Visual C++, Visua l FoxPro, CA-Visual Ob jec t s , CA-Clipper.
rver, SQLBASE.

for further details and FREE software c a r e ,
1 Barley Mow Passage w i r e d ? Yo u c a n n ow p i c k upd e t a i l e d information onmore
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C O M M E N T

to communicate with your readers,given that
they are mostly ordinary programmers.

Here is a suggestion for his column. How
about discussing the benefits and pitfalls of
C++ exception handling?

John Mears
SoftwareDevelopmentManager
Research InstrumentsDivision

Oxford Instruments Ltd

I am glad John and his colleagues read
EXE, and tha t he reads my column
despite his distaste for my style. How‑
ever, he is finding meanings there that I
haven't intended.

In my experience - many hours in the
t ra in ing r o o m , cries fo r help by tele‑
phone,email and post, reviewingbooks,
p rov id ing pre-publication technical
reviews, etc - m a n y programmers do
have di fficu l ty mov ing to a n e w lan‑
guage.I amnot despisingthem, though I
do get angry wi th academic authors who
have clearly no t done their research. I
dodespisejournalists who fai l to correct
their mistakes, bu t fortunately they do
notget invitedto write for EXE.How a r e
‘o rd inary ’ programmers, who m u s t
deliver product to a deadline, expected
to cope when so much uncorrected
garbage is published in the guise of
authoritative information?

The second quote is ou t of context. It
w a s addressed to corporate employers,
many of whom treat their programmers
disgracefully by prov id ing inadequate
tools, t ra in ing , and suppor t , ye t they
always demand unattainable deadlines.
The individualprogrammeris powerless
against managers wi th the ‘never mind
the quality,feel the width’ attitude. Iron‑
i ca l l y, if y o u fa i l to meet a deadline
because of a bug in the compi ler that
y o u r employer insists y o u use, it some‑
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how becomes y o u r
fault. Most p r o g r a m ‑

m e r s I have encountered
do not wri te compare functions

correctly for useby q s o r t ( ) . Those
that do a r e found in clusters, because

the one that knows h o w has passed the
knowledge on to those around her.
Again, this is n o t a symptom of my atti‑
tude to programmers. The blame lies
firmly on p o o r teachers, and on man ‑
agers who refuse to provide t ra in ing
opportunities.

F a r too m a n y programmers th ink
they know a l l they need to know. Read‑
ers of EXE Magazine are clearly wiser.
However, only a very small percentage
of programmers in the UK even read
EXE, let alone buy their o w n copy.

Finally,by an oddcoincidence, I have
just finished draft ing a column on a use
for exceptions /seepage 41- E d ] .

Francis Glassborow

EXEthen and now

Dear Sir,
I shall not be renewing my subscription to
EXE, which expires shortly, because I am no
longer directly involved with software devel‑
opment, and hence the magazine has become
increasingly superfluous to my needs.

This is despite your kind publication of a
letter of mine /Search engine, Letters, March
‘96EXE]. In responseto the editor's reply, the
following is my summary of the difference
betweenEXEthen and now.

WhenI subscribed about eight years ago
the difficult central partofasoftware program
was considerably shorter. Hence this could be
fully described in a magazine article, and a
machine code or short C program was suffi‑
cient to completely describe aproblem area. It
could be then experimented with. However,
development environments expanded and
multiplied. Inevitably, many articles are of no
interest to certain individuals since they refer
to non-relevant systems, and what was once
possible in two magazine pages may now
require several feet ofmanuals!

This reflects the general development of
the industry, but I preferred the original
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hacker’s mentality where coding involved
modifying instruction codes directly via the
front panel key switches of aPDP-11. It may
not have been as productive, but it was more
fun. At least you didn’t have to worry about
obscure (and not so obscure!) operating and
compiler faults.
I hope that EXE continues to flourish, even
minus one subscriber.

RobertAllan
Surrey

Technically challenged

Dear Sir,
Just think of i t . Many highlyqualified profes‑
sionals ‐ surgeons wi th your life in their
hands, doctors, lawyers, pilots ‐ are classed
asDummiesand Idiots. Imaginenotknowing
that double-clicking left mouse buttons is
intuitive, not understanding minute hiero‑
glyphs without tooltips on, or beingunable to
setup TCP addresses and firewalls.

WhenI first started working in IT (when
it was D P ) numerous articles were written on
the obscure terminology that made the com‑
puter industry seem more like a priesthood.
Mystical rites and obscure incantations were
needed to gain access to the all-powerful and
all-mighty Big-Blue.

I had hoped that with the advent of
cheaper PCs and more computer literacy,
things would have changed for the better. I
amtherefore disappointed anddisgustedthat
publishers perpetuate the outrageous myth
that computers require Mensa level IQ’sand
are difficult to use. I think all the books with
titles which include Idiot, Dummy, or any
other derogatory te rm should be burned.
What is most annoying is that from the
reviews I have read, many of the books are
well written and deal with their subjects
clearly and intelligently. Why dothey have to
insult the reader? Are all PC developers and
users who cannot tell a rip-saw from a cross‑
cut , flaps from ailerons, or ventricle from
atrium,equally idiotic or stupid?

Computers are spreading into all aspects
of o u r lives,andwill one day beaseasy to use
as telephones and video-recorders. Can we
not then accept that, althoughthere will obvi‑
ously be a different levels of usage between
operating system programmers and casual
users, this is not a scale of intelligence?

I will never buy or recommendsuch books.
Too many people are frightened of computers
for nogood reason.The crass,commercial,ego‑
tistical stupidity on the part of authors and
publishers in playing with alliteration is a
counter-productive tasteless joke gone wrong.

MichaelCowles
Crowthorne

Emailaddress supplied
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DemoShield4 gives you the
power to effortlessly create
convincing point-and-click
product demos, presentations
and tutorials of your application.
Simply use a sample demo or
customize your own interactive
demo with special effects‐all
without pro‑
gramming. oe 8
DemoShield4 =o=
gives your Z
customers a =
chance to
interact with va
your applica- a.
tion in real time while experi‑
encing key product features. Let
DemoShield4 do the selling for
you. After all, it’s adog eat dog
world out there.
Order yours today!

DemoShield
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FEATURES

Database technology has taken three steps forward
and two steps back, but as David Norfolk explains,

this is the dance of progress.

echnology usually follows a
highly Darwinian process of
evolution, wi th faster, more
flexible, and more useful appli‑
cations eclipsingtheir ancestors

and surviving only until something better
comes along. At first glance database tech‑
nology appears to be evolving in this way.
Relational databases have replaced older
navigational designs, and fashionable object
databases havearrived and are beginningto
nudge relational databases down the line.

However, I don’t see this as a simple
example of natural selection. In many ways,
the latest object databases appear to beshift‑
ing us backwards to a place we were before
relationaldatabases thrust usinto the realm
of mathematics and set-theory. Asa result,
the optimal choice of database in the new
world ofobject technology is far fromobvious.
Selecting an option because the manufac‑
turer has managed to get the word ‘object’
into its product name is not enough.

Today databases are fundamental to the
operation of most critical business systems.
Underlyingeach is adatabase management
system (DBMS), the application that makes
it a ‘real’ database. ADBMSlooksafter data
storage, integrity, security, andother funda‑
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mentals. Without i t , a simple piece of appli‑
cation code which goes GET WIDGETS
WHERE COLOUR=BLUE IF NOT-FOUND
THEN... ( o r GET NEXT WIDGET IN STORE ON
BOTTOM SHELF ; IF COLOUR = BLUE
THEN... for a navigational database) would
require an additional mass of application
logic to deal with loggingchanges in case of
hardware failure, transaction processing to
ensure aset of relatedupdates are either all
applied or all rejected, password protection
of confidential data, and all the other proce‑
dures which are necessary to maintain the
integrity of the data.

Navigational databases
Many original DBMSs use pointers to main‑
ta in an efficient physical hierarchy that
matches the expected pattern of processing.
IBM’s famous (infamous?) IMS mainframe
database is typical. It is optimised for very
fast processing of large amounts of data,
with disk I/O ‐ which is slow ‐ kept to an
absolute minimum. A throng of IMS data‑
bases have beenoptimised for different uses.
Some, for instance, use indexes instead of
pointers, but a typical example used for pro‑
cessing random on-line transactions looks
like the one shown in Figure 1.

EXE: The Software Developers’ Magazine

The data
is divided into
independent entities
(such as ‘customer’), attributes,
and dependent entities (such as ‘customer
name’, ‘address’ and ‘account balances’) .
Since it doesn’t encapsulate a behaviour,
the customer entity with its hierarchy of
dependants isn’t an object. Stil l, it should
map quite neatly into an object technology
system that uses, for example, IMSDBOB‑
JECT technology.

To access a particular customer in IMS,
the customer number is passed to a routine
which converts it to anumber M between 1
andN, where there are N physical blocks in
the database. This is known as hashing,
since calculations a re much faster than
reading an index. You then go to block M,
read all of it (typically four K B ) into mem‑
ory, and read the customer parent segment.
Some data, such as name and customer
number, will be in the root. The program
will follow or ‘navigate’ pointers to optional
data or repeating groups in additional seg‑
ments in the same block.
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The
physical

structure of the
database is specialised for par‑

ticular applications, since an ad-hoc query
on , for example, the total value of negative
account balances in Guildford would beinef‑
ficient. Such aquery could not gostraight to
account segments, but would have to read
the whole database, customer by customer.
The net result is that access to all the infor‑
mation about a customer is very fast and
involves, at mos t , one I/O,and could require
even fewer if you have database buffers.

The essentials of this admittedly over‑
simplified explanation a r e , in summary,
that all the data associated with an entity
tends to bephysically clustered in one place;
that applications have to knowand navigate
the physical structure of the database; and
that the close matchoft h e physical storage
of the data with specific applications can
make access very fast indeed.

IMS, which also provides sophisticated
ways to address the shortcomings of this
simple view, is still used by some businesses
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data efficiently. The Canadian
National Railway Company runs
over 500,000 terminal transactions
each day against an IMS database.

However, such operations require a
skilled (read expensive) DatabaseAdminis‑
tration ( D B A ) team to design databases that
match the application access profile and suc‑
cessfully keep most of the child segments in
the same block as their parent.

Howeve r, even the best DBA couldn't
design a navigational database that is ade‑
quately efficient for all possible ad-hoc
accesses as well as for concu r r en t , specific,
high-volume updates. As clients requested
minimum ‘t ime to market’ and m a x i m u m
‘flexibility’ ‐ like the futures trader who
wants a system tomorrow to exploit some
loophole in the regulations which would be
closed nex t month ‐ old-fashioned ‘naviga‑
tional’ databases like IMSwere deemed too
unwieldy. Application designs that follow
pointers are dependent on physical data‑
base designs, so database changes cause
unreasonable application maintenance
overheads. Business changes kept DBAs
working all night and every weekend to
reorganise databases. Been there, done
that , didn’t enjoy i t .

Out with the old
To overcome th is , many recent databases
are based on the more flexible relational
database model. In such systems changes to
the database, within reason , don’t affect
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to handle tremendous amounts of applications, and vice versa. Unfortunately,
the t e rm ‘relational database’ has been
hijacked by the marketroids, especially in
the world of dBASEandother PCdatabases.
The term does not mean that you can have
several files open at o n c e , or even that
records in one file can belinked to another. If
it did, all serious databases, including IMS,
would berelational.

‘Relation’ is the mathematical te rm for a
table. It is applied to this group of DBMSs
becausea true relational database is based
on mathematical set theory. The technique
was first brought to bear on the problem of
data management by Dr E. F. Codd at the
San Jose Research Laboratory in 1968, and
subsequently published in a seminal paper
A RelationalModelofData for LargeShared
Data Banks (Communicat ions of the ACM,
Volume 13, No 6, June 1970) . Codd placed
DBMS design on a firm mathematical foot‑
ing for the first time. Earlier designs (and, I
suspect, some PC database designs today)
lacked this grounding.

To explore relational theory fu r the r, I
recommend An Introduction To Database
Systems by Chris Date , Addison Wesley,
ISBN 0-201-82458-2. The volume is fairly
heavy to be described as ‘an introduction’,
but it does stop just short ofmathematics.

In practice, few databases conform to
relational theory precisely. This may
increase their apparent functionality, but it
also compromises ‘data independence’. Pro‑
grams are locked in , to a greater or lesser
ex t en t , to a particular database design,
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PHYSICAL BLOCKS OF STORAGE

CUSTOMER'S CUSTOMER 1

ACCOUNT 1

ACCOUNT 2
ACCOUNT 3

Figure 1 -Navigationaldatabase: agoodfit to the code and to the physical storage

DBMS design, or vendor. Witha true rela‑
tional database, moving between vendors
would betrivial ‐-which is perhaps why we
don’t have them. Typical of relational-based
database products are IBM’s DB2, Oracle,
and Computer Associates’ Ingres.

Relational databases
A true relational system is very simple and
has two main characteristics:

@ The data is perceived by the user as
tables and nothing but tables. No other
structures ‐ nohierarchical trees or even
ordering ‐ are available to the user. How‑
ever, the underlying physical structure
can be crammed with efficiencies and
hierarchies.

@ All operations available to a user result
in tables. A data itemcannot beretrieved
on its own. Instead, a set of rows and
columns ( w h i c h might, of course, contain
only one row and one co lumn) can be
retrieved. Users certainly can’t retrieve
items sequentially, although rows can be
sorted afterwards with an ORDER BY
clause.

Such systems offer many practical advan‑
tages. Integrity is managedautomatically by
the relational DBMS ( R D B M S ) . Coding is
simple; SQL, which is an approximation to a
relational query language and is the stan‑
dard for relational database retrieval, needs
only about 14 commands. Finally, the pro‑
gram is independent of the data. Only the
desired rows and columns need to be speci‑
fied, and it makes no difference to the pro‑
gram if new columns or tables are added.
This is illustrated in Figure2.

The performance of such systems is often
criticised. Bad database designs or poorly
constructed queries often let the user pull
data out of every table in the system, which
returns aset with thousands of rows for pro‑
cessing on the client PC. This action often
kills both server and network performance.
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However, it is the job of a good optimising
RDBMS and properly user-friendly front‑
end to deal with these issues. Too often
RDBMSdesigners think that the underlying
physical storage of the data must mirror the
logical table view presented to the user, and
therefore tend to skimp on the front end.

Formost purposes relational-baseddata‑
bases such as DB2 and Oracle are now fast
enough to replace their navigational prede‑
cessors in enterprise-wide business systems.
However, with the rise of rich multimedia
and online document- and object-based sys‑
tems, a more fundamental problem is emerg‑
ing. Relational databases don’t handle
unstructured information very well. Most
now include a BLOB (Binary Large Object)
data type, which can hold data such as pic‑

CUST-ID-1 NAME ~ ADDRESS

CUST-ID-2 =NAME‐ ADDRESS

CUSTID-3 = NAME

CUST-ID-1 ACCTID-1

tures, programs, and magazine articles, but
pattern matching or full-text retrieval
within BLOBs doesn’t fit very well with sim‑
ple relational queries.

A philosophical question pertaining to
RDBMSsalso arises.Assume CUSTOMER and
ACCOUNT information are always retrieved
together, asanaturalhierarchy.Why bother
to disaggregate the pair into tables, only to
re-aggregate i t into a hierarchy upon
retrieval? If ACCOUNT is never visited as an
entity in itself, why bother providing the
flexibility to doso?

The solution is obvious ‐ at least to the
sort of people you find in marketing depart‑
ments. If you’re n o w working with objects
( a n d who isn’t?) just throw away your old
relational database and buy a new one, the
kind that stores whole objects directly until
they are needed again. Clearly this idea is
unique to people that have never tried mov‑
ing large amounts of data from one DBMSto
another, while ‘just’ rewriting all the appli‑
cations along the way.

Yet, object oriented DBMSs (OODBMS)
have some real advantages, especially if
you're starting from scratch using object
technology. As Mary Hope pointed out in
The rewardsof persistence, (EXE, February
1996),an OODBMS can integrate rather
smoothly with OO programming.

Back to the future
It seems OODBMSs are most often selected
as a way to return to pre-relational ways
while avoidingthe painoffeel ing unfashion‑
able. Unlike RDBMSs, which split customer
databases into separate tables that don’t
match the usual vision of the world,
OODBMSs allow a more realistic represen‑
tation. The Customer object and its state are
permanent. The system (conceptually)
dumps al l Customer information in one
place, includingphotographs, the file of com‑
plaints she sends i n , and evencode which
describes herbehaviour.The OODBMSdoes
this with he same intuition as you'd use to
stick all that stuff into a filing cabinet ‐ or a
navigational database ‐ and without the
hassle of mapping it into tables.

ACCTID-1| BALANCE

ACCTID-1 BALANCE

1 ACCT-ID-2 ACCTAD-1 BALANCE

CUST-ID-1 ACCTID-3

Figure 2 -Relationaldatabase tables:flexible, because tables canbejoined tosuit any
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query, but not always very intuitive.
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This should make programming easier

and processing faster, but the advantage is
limited by the ‘no free lunch’ rule. An
OODBMS should be lovely on small systems
with few users and a well-defined working
pattern, especially since it integrates
directly with C++ code, avoiding clumsy
query languages which tend to get in the
way. But assystem capacity is scaled up, the
exclusive use of OODBMSs for OOprogram‑
ming becomes somewhat less obvious. As
with the old navigational databases, design
can becritical. A project leader who told us
an OODBMS was essential to real-time
revaluations in a financial dealing system
(proving an OODBMS does havea place)
also volunteered that ‘We discovered ( t o o u r
cost ) that an object database is worse than a
relational one when no thought is put into
the design, or when one attempts to use it as
a relational database’.

Are we getting back to the situation we
had in the days of navigational databases,
whena particular design supported a spe‑
cific set ofdata access profiles,and welearnt
not to t ry the others? It seems that, in their
essentials, object databases perform by clus‑
tering data, allowing related objects to be
brought into memory efficiently ( s e e Figure
3). It is this that may make OODBMS-based
designs critically sensitive to object parti‑
tioning and optimisation for particular pat‑
terns of processing. Similar concerns apply
to an RDBMS,but its mathematically-based
rules tend to keep the table structure inher‑
ently neutral, unlike the real-world view of
object partitioning, and optimisation is at
least partially automated and independent
of application design.

This isn’t to say that OODBMSs aren’t
very useful, even in some very large and
business-critical systems. Objectivity/DB is
beingused byMotorola for the satellite con‑

APPLICATION,
ON CLIENT PC

CACHE

CUSTOMER OBJECT 1

ACCT OBJECT 2

OPERATING SYSTEM

ObjectStore:http/www.

trol database of the Iridium global cellular
network. Objectstore is being used by the
financial securities house Nomura Research
Institute Europe to cache real time changes
in financial trading systems. Object data‑
bases are being used to manage Web sites.
They are well suited to these applications,
because they are designed to store a rich
range ofmultimedia objects. However, Geoff

CUSTOMER OBJECT 2

CUSTOMER OBJECT 3 ACCT OBJECT 3

CUSTOMER OBJECT 1

ACCT OBJECT 1 ACCT OBJECT 2

DATABASE SERVER

Figure3 -OODBMS:performance comes from caching andphysicalclustering of related
objects ‐ butphysical clustering may only suit one application
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Doubleday, Managing Director of Informa‑
tion Systems at Nomura, is still storing his
permanent back-office data in relational
databases sohecan keep his dealing stations
updated in real time. He relies on an object
database as a cache. As he said at the
Objects in Business Conference in March ’96,
‘we are not yet convinced of the reliability
and performance of object database technol‑
ogy’ for general database applications,
although the OODBMS vendors are cer‑
tainly working hard at addressing this.

In an effort to widen their applicability,
object databases are borrowing features like
transaction processing and security man‑
agement from established RDBMS prod‑
ucts . Of c o u r s e , RDBMS databases are
madly trying to incorporate support for the
storage of rich multimedia objects on their
side. One possible future sees both tech‑
nologies evolving into a hybrid DBMS that
adopts the features of both RDBMSs and
OODBMSs. This process has begun with
the UniSQL database, which has been
designed from scratch asa hybrid DBMS by
treating RDBMS as a unique general
OODBMS approach.

It is sometimes said that stor ing an
object in an RDBMS is like disassembling a
car every night before parking it in the
garage. On the other hand, storing the com‑
pany data in an OODBMSis like an auto
parts firm storing all its parts as assembled
cars. There is no absolute answer as to
which approach is better. It is unlikely that
OODBMSs will replace RDBMSs, not, at
least, for a longtime. A large amount ofd a t a
is already in relational databases, and
would beexpensive to move elsewhere. Fur‑
t he r, RDBMSs really do outperform
OODBMSs in some ways. An RDBMS usu‑
ally copes wi th multi-user client/server
access better,because many OODBMSs r u n
methods ona fat client, which adds to net‑
work traffic and concurrency problems. An
RDBMS will support a general purpose
query language like SQL, meaning data
items can besearched by value instead of by
object. It usually supports a sophisticated
security model with fine-grain control over
data access.
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The equaliser
Finally, a significant development in data‑
base interfacing may makea wa r to the
death between OODBMS and RDBMS
pointless. CORBA 2, Object Management
Group’s Common Object Request Broker
Architecture, is potentially the most impor‑
t an t standard in object technology today.
CORBA2 defines a robust language- and
platform-neutral transportmechanism.The
public interfaces in Interface Definition
Language allow an object running on one
platform to send a message across the net‑
work to an object running on another plat‑
form, which may be wr i t ten in another
language.Thus, CORBA is a lotmore than a
simple Object Request Broker (ORB) . It
defines standards for the infrastructure ser‑
vices which distributed business objects
need to call on (such asnaming, transaction
management, and security) and even
accounting architecture and other vertical
market facilities. You can buy CORBA 2
ORBs today ‐ Iona’s ORBIX for example.
Such important object models as IBM’s
SOM and Sun’s NEO are already CORBA
compliant and either meet the version 2
specification ( w h i c h supports distributed
objects) now, or will soon.

Persistence is very important to distrib‑
uted objects, which unlike C++ objects are
mostly expected to retain their state even
after the conclusion of the program which
creates them. Thus, CORBA incorporates a
service called the Persistent Object Service

CLIENT

Persistent
Object

PROTOCOL =

(POS) which allows you to retain and man‑
age the persistent state of objects but
abstracts the actual physical storagemecha‑
nism. This means objects can be stored in
anything from an object or relational data‑
base toa file system. If you want full details
of the Persistent Object Service and i ts
implications, read Object Persistence:
BeyondObject-OrientedDatabases by Roger
Sessions (Prentice Hall, 1996, ISBN 0-13‑
192436-2). I haveseen apre-publicationcopy
of this book only briefly, but Sessions was
one of the principle architects of the Service.
His book is about the ‘mystery, drama and

Persistent

Persistent
Object Manager

Persistent
Data Service

28

POS CU

ODBMS RDBMS DATASTORE

Figure4 - CORBApersistent object service
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romance’ of standards-makingand presents
a controversial view of OODBMS. At the
recent IBM Technical Interchange held in
Nashville, Sessions admitted the title ‘was
purposely chosen to annoy the object-ori‑
ented database vendors’.

To clarify POS, look at the diagram in
Figure4. ThePIDdescribes the locationof a
persistent object’s data in a datastore and
generates a string ID for i t .The PIDmus t be
distinguished from a standard CORBA
object ID ‐ it identifies only data. The client
creates the PIDandpasses it, alongwith the
associated object, to the Persistent Object
Manager (POM) . The POMacts as a router,
and sends storage requests to the particular
PersistentDataService (PDS) that supports
the protocol/datastorecombination required.

The ODMG-95 specification mentioned
byMaryHope in herEXE article describes a
PDS that allows connection to a standard
OODBMS, but a mapping to a relational
database is just as easy, using aPDSwhich
that employs the POS CLI (Ca l lab le Level
nter face) . The POS CL I encapsulates the
ODBC, IDAPI, and X/Open’s CLI database
connectivity standards, so it makes most
RDBMSs accessible. Other PDSs provide
access to file systems such as POSIX or
Apple’s Bento.

Mercifully, the CORBAPOSwill free us
r om another pointless technology battle
whichwould distract usfrom actually build‑
ing things. Those hoping for a natural pro‑
gression towards Nirvana in DBMSdesign,
‘ y o m navigational through relational to
object databases, will bedisappointed. Rela‑
tional database theory is st i l l based on
soundmathematical principles that make it
the most flexible way to store structured
data. Object databases are something of a
return to the old ways, with a datastore that
linksmore directly into the applicationcode
and deals with real-world aggregations of
data items ashierarchies,complex relation‑
ships, and unstructured data. Each has its
uses. No business benefit wil l be gained by
converting a legacy datastore into a newer
DBMS, if that is all that’s done. The
CORBA Persistent Object Service lets us
write perfectly good distributed business
object applications, the ultimate in dynami‑
cally partitioned client/server applications,
without getting involved in the DBMSfash‑
ion industry. a

DavidNorfolk hada longandmisspent
career in database administration, quality
assurance, security, andnetworking, mostly
for bigmerchant banks, until the ‘wodge
and burn’style of the City finally got to him
andheretired to ruralWiltshire asa
journalist. Hecan becontactedat
drhys@cix.compulink.co.uk.
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2.0. The Expert steps the programmer through a s e r i e s of questions to determine which properties
and methods should be exposed in the OCX. Once complete, the OCX is portable and can be used
in a n y supporting OLE Container such as Word, Borland C + + , Visual Basic 4.0, Access, and more

At last, the patcher y o u ' v e been w a i t i n g for. SmartPATCH fo r the Wise Installation System allows
y o u to create installations that wi l l upgrade prev ious v e r s i o n s of your software or datafiles without
having toship an ent i re new copy. SmartPATCH will greatly simplify y o u r cross-organisational
upgrade process and save considerable t i m e and resources for developers and users alike. Must be
used w i th Wise
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ike the tornado that whisked
Dorothy andToto away from the
drab monochrome of Kansas to
the technicolour Land of Oz,
v e r s i o n 1.1of the NetscapeNav‑

igator gave Web authors the ability to spec‑
ify the colour oft he i r pages. Until that t ime,
page renderingwas under the complete con‑
trol of u s e r s , who had the ability to alter
colour settings from the browser's defaults.
Netscape perceived the need of authors to
supply colours on their pages, and imple‑
mented a scheme to allow just that. Though
colour sometimes interferes with readabil‑
i t y, more often it enhances the variety of
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individual page layouts on the World Wide
Web.

Init ially the creators of Web standards
did no t embrace Netscape’s innovations.
They pursueda different cou r se , i n t e n t on
keeping page markup separate from page
rendering ins t ruc t ions , with page render‑
i ng information supplied bya style sheet.
The initial standard for style sheets is not
finished yet , although some browsers can
use them. Meanwh i l e , as we waited for
style sheet standards to emerge, many
thousands of page authors began to use the
new Netscape features to deliver enhanced
colour on their Web pages.

EXE: The Software Developers’ Magazine

For m e , aWWW service provider, the
Netscape enhancements had posed a
dilemma. Should I go overboard to promote
the one vendor’s browser by using their pri‑
vate facilities? Should I force my readers to
use a certain browser? Surely open access to
all is a fundamental tenet of the ne t , and I
should no t compel people to use any specific
product. To meet this ideal shouldn't I care‑
fully follow the published Web standards?
As a precautionary measureI prefer to stay
within the standards. They should makemy
pages accessible by all.

My concerns ove r this issue are n ow
moot . In May the keepers of the HTML

31



develop té@

a d v a n t a g e
B u i l d b e t t e r a p p l i c a t i o n s
A d d p e r f o r m a n c e , f u n c t i o n a l i t y & v e r s a t i l i t y

Btrieve 6.15
Btrieve 6.15 for Netware, Windows, 3.1,
NT and 95 is the de-facto standard database
used by developers working with 3rd, 4th or
Sth generation languages to build mission
critical client/server applications. Features
include multi-tasking, registry support,
dynamic file expansion, t r u e WinDLL
requesters, dual mode requesters (NT and
Netware), improved memory use, SFT III

support, and more... Btrieve Developers Kits for Win, Win 95/NT
& DOS are available. f rom £345

Sybase SQL Anywhere
The powerful new version of Watcom
SQL, delivers a high-performance DBMS
for mobile, desktop and workgroup
environments. Ideal for broad deployment,
SQL Anywhere requires minimal DBA
support and offers interoperability with
Sybase System | 1™. Replication
technology facilitates database access for

occasionally connected users. Features small footprint and easy-to‑
use GUI tools. New flexible license options. f r o m £195

VToo.sD f rom Vireo Software
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functions for developing Windows or
Windows 95 Device Drivers. The Quick
VxD code generator automatically writes
the VxD skeleton. cus tom header files
and libraries au toma te segment
management and expose VMM functions
to C & C++ programmers. Debug and
final release libraries are included.

Combine with Nu-Mega’s Soft-ICE/W, to get the complete VxD
build and t e s t solution. f rom £359

CodeWright Professional 4.0
The programmer's favourite
programmer's editor, now has a user
interface polished for Windows 95.
Favourite features, such as multi-file,

Professional multi-window editing, including search &
1 replace, chroma-coding and more. . are

Nleiivag enhanced with the new API Assistant
and Button Links to tag notes etc.

Available for Windows 3.1 and Windows 95 & NT ina single
pack. Now available on CD or 3.5" - £179

@PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR
IS NOT LISTED @CALL FOR OUR COMPREHENSIVE
CATALOGUE @PRICES ARE EXCLUSIVE OFVAT
(@SHIPPING TOMAINLAND UK£8.00. SAMEDAY
LONDON DELIVERY AT COST @PRICES ARE
SUBJECT TOCHANGE - PLEASE CALL TOCHECK
@VISA, ACCESS, & MASTERCARD ACCEPTED WITH
PHONE ORDERS

y o u r  fi r s t  c h o i c e  f o r

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

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

Borland C++ 5.0 D e y . Suite
The Ultimate in ProgrammingPower.New
BorlandC++ DevelopmentSuite for
Win95 /NT saves developer time with five
essential tools useful from coding to
installation. Edit/compile/debug 32- and |6‑
bit code, automatically detect bugs, use
version control, compile and debugJava
Apps and use App Accelerator to speed
Java Apps. £315

BoundsChecker Professional
BoundsChecker Professional redefines
automatic error detection for C/C++
developers using Windows 95 or NT.
Professional Edition has breakthrough
technologies to capture even more
information, with extended API
compliance checking. Integration into the
VC++ environment, enables
BoundsChecker to be used at all stages
of development. New version 4.0 has Delphi 2 support and many
new features. from £235-PS Soft-ICE/NT now shipping. £495

TOORDER CALL 0171-833-1022 ‐‑
FAX0171-837-6411

System Science, 1Bradley's Close,
White LionSt. LondonN19PN |
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Backgrounds
Sowhat about colour? HTML standards and
Netscape have long agreed that you can
specify a bitmap to tile the viewing area of a
browser. In the B o D y tag at the start of a
document, you can specify:

<BODY BACKGROUND="image">

Here image i s the name o f a GIF or JPEG
bitmap file on your server. You can use a
complete URLif you wish.

Because the image is tiled in the viewing
area it must be seamless. The picture must
fit perfectly to itselfon all sides. The image
should flow smoothly across the edges, top,
and bottom, but does not have to be a
square. If you want a gradient colour pat‑
tern asyour backgroundmakea bitmap that
isjust a few pixels in one direction, and large
enough in the other to prevent tiling. The
imagewill befairly small, and will normally
load with reasonable speed.

Many pages on the net are unreadable
because the downloaded background blots
out the text. The proudauthors of these infu‑
r i a t i ng sites concentrated on the pretty
backgroundeffects,anddownplayed the pri‑
mary purpose of the page: the information in
the foreground. To ensure it is adequately
visible, minimise the contrast and edges in
the background but maximise the contrast
between the text and the background. Page
authors cannot control the size of the font
being displayed, and if it is small, the back‑
ground could interfere with the readability
of type onthe final page.

The size of the background image can be
important. There are trade-offs between the
speed of downloading the image and the
speed at which it can be painted onto the
screen: asmall image will downloadquickly,
but the browser will take time to tile the
viewing area. Larger images will cost more
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in downloading time, but will fill more of the
screen. Drawingtime may be faster, because
it will happen in larger chunks. Of course,
downloading time disappears if you use the
same background on more than one page.
The browser cache will retain the image and
use it over again.

The tiling effect was more visible onear‑
lier versions of Netscape, when the text was
displayed before the background w a s
obtained and loaded. More recent versions
place the background and load the text over
it, giving the illusion ofa faster loadtime.

Setting colours
To create a background you loada bitmap. It
doesn’t have to be patterned ‐ solid colours
are fine. But Netscape realised that back‑
ground control was not enough: how doI, the
page author, know what colour the reader
hasselected for text? If I set the background
to black, will the reader fruitlessly t ry to
read black text on a black background? It’s
only a short leap of logic to realise that the
page author also needs control over the
colour of the foreground.

Netscape came up with a general scheme
where all the colour attributes of the fore‑
ground can be set in the B o D y tag. The
scheme was implemented so that other
browsers could ignore the markup and ren‑
der the document using their own default
colours. Four new keywords give access to
the various foreground parts of the visible
HTML document: the TEXT keyword speci‑
fies the colour of the main
tex t in the document;
L I N K the colour of links;
V L I N K the colour of links
that havebeenvisited; and
ALINK specifies the colour
of an active link. To com‑
plete the colour set, the
BGCOLOR keyword allows
you to provide a plain
colour asthe background.

These five keywords
are followed by a colour
specification argument.
You can supply a named
‘well-known’ colour based
on the PC VGA colour
specification. The keyword
can be followed by one of:
aqua, black, blue, fuchsia,
gray, green, lime, maroon,
navy,olive,purple, red,sil‑
ver, teal, white, or yellow.

It is more usual, but
more difficult, to give the
selected colour expressed
as a 24-bit hexadecimal
number:
T E X T = " # r r g g b b "

EXE: The Software Developers’ Magazine

T E C H N I Q U E S
The pairs of hexadecimal digits give values
for the red, green, and blue components of
the final colour. White is produced with all
the colours fully on , s owhite i s # £ f £ f f f f .
Black is #000000. RGBcolour mixes are not
always obvious. For example, pure yellow is
#££££00, which puts the redandgreen fully
onand the bluecompletely off.

Now the fun begins. You should first
work out what colours you would like to use
in your document, then determine their val‑
ues. The method for this task depends on the
platform you are using. Several helpful
resources can be found on the net itself.
Probably the best place to start is the Yahoo
Backgrounds index page ( s e e the box for
URLs and references), which points to sev‑
eral sites that allow you to choose colours.

I like the B o d y C o l o r m a k e r page b y
Sam Choukri shown in Figure 1. It presents
agridof 216colours to choose from, andasks
you to enter your selections into a set of
boxes. You can then t ry out the look of the
page.A supplied B o D y linecreates the effect.
The choice of the 216 colours isn’t random:
they are the colours that a 256 colour Win‑
dows PCcan display without dithering.

If you have a UNIX-based colour work‑
station using X, selecting colours is an old
problem. When I addeda colour screen to my
Sun, I was surprised by the general lack of
tools designed to help me select colours and
colour combinations. Since then I have
trawled the net, and nowI have a small set
of display tools. The first of note is xco ,

Figure 1 - The ColorMaker Web page
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which is actually an old program written in
the early days of X. It presents an image
(Figure 2) that allows you to cycle through
the colours in X’s standard colour list stored
in r g b . t x t . You can set the foreground
colour using the left mouse button and the
background colour with the right. I use xco
to get an ideaofwhat colour goes with what.

The second tool i s c p i c k e r b y Mike
Yang. I t hasa close friend: p i x e d i t . Both
programs show the same output, but use dif‑
ferent mechanisms to obtain an init ial
c o l o u r . The c p i c k e r program loads the
installed colour map for a window that you
choose, displays it and lets you click on a
colour. The p i x e d i t program asks you to
select apixelto use asasource for the colour.

Both programs then display control
screens that provide ways to make tempo‑
ra ry changes to the colour map.You can use
horizontal sliders to set-up a particular
c o l o u r from numeric values, or you can click
ona cell in the 8x8 array of colours to select
a new colour. The content of this a r ray is
changed by clicking the tw o buttons on its
right. The output that I find most useful is
shown in Figure 3. The array contains a
graded set of colours, so you can get the
shade nearest to the one you desire. Another
interesting option is to click on the ma t c h
button and obtaina set of close colours from

the standard r g b . t x t file. The name of the
colour is displayed in abox that conveniently
materialises under the four buttons in the
bottom left of the window.

Many more tools for different platforms
are available for generating foreground and
background colours. Use them carefully:
many people on the Web don’t appear to be
capable ofdisplaying colours created oncer‑
tain other platforms.

It is impo r t a n t to consider readability
when choosing colours. I prefer to work in a
window with a dark background and light
foreground colours, since the physics of the
cathode ray tube make letters clearer in this
combination. These words are being typed
into an editor running ona dark blue back‑
ground.The lettersappearingunder the cur‑
sor are white.

I am ata loss toexplain why somany sys‑
tems drive the screen the other way around,
producing black letters on a white or light
coloured background. Perhaps the designers
of these ubiquitous systems were striving for
a model o f the real wor ld , where black
printed words appear onwhite paper. How‑
e v e r , screens are not l ike paper, which
reflects light. Screens emit light.

The draft HTML 3.0 standard did not
incorporate the various colour setting attrib‑
utes Netscape developed for the BODY tag.

Figure 2 - The xco program
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appeared with Netscape 2.0, the ability to
change the colour of a piece of text ‘inline’.
The code

<FONT COLOR="#00FF00">Green</FONT>

would make the word ‘Green’ appear green.
Additionally, the FONT keyword allows you
to control font size. HTML 3.2 blesses the
colour changes and the FONT keyword.

Style sheets
The people forming the next genera t ion of
HTML standards prefer not to have explicit
rendering information, like colour settings
and font sizes, as part of the markup within
the document. They hope to retain a distinct
split between document markup and i ts
visual appearance. To achieve this, the code
defining the appearance of documents will
be supplied by style sheets. These will
describe how a document should look, inde‑
pendent ofi t s content.

There are two major proposals for style
sheet implementations. The CascadingStyle
Sheet (CSS) is a firm proposal; some people
a r e already implementing browsers that
employ it . The style sheet can draw specifica‑
tions from several sources and combine them
to generate a rendering style for the docu‑
ment . CSS also specifically preserves the
reader's right to alter the style. The proposal
suggests that m e n u operations within
browsers could beused to tu rn off some style
components at will. In theory, CSS will com‑
bine the ‘suggestions’ from both page authors
and readers to generate documents on the
screen. The author’s decisions wi l l prevail
unless the reader takes specific action.

The second proposal is the Document
Style Semantics and Specification Language
(DSSSL ) . As the ‘L’ i n its acronym denotes,
DSSSL is a language for creating style
sheets, n o t a style sheet specification. It is an
ISO standard which comes from the SGML
community, and it sets ou t a body ofrules for
creating style sheets for documents that fol‑
low the SGML st ruc tu r ing conventions.
( S GM L isa set of rules for creating docu‑
mentmarkup,while HTML is oneoft h e lan‑
guages derived from those rules.)
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BoundsChecker
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Windows NT. Remarkable!
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T E C H N I Q U E S
In March 96 various large vendors,

including Netscape and Microsoft,
announced they would support CSS for style
sheets. The CSS specification dictates how
HTML text elements should be formatted.
Forexample:

Figure 3 - The c p i c k e r program

This code supplies various characteristics of
the H 1 , or large heading element. It speci‑
fies how each of the H1 elements within the
page will bedisplayed.

CSS has the notion of proper ty inheri‑
tance basedon context.A document element
inherits characteristics from another ele‑
ment that encloses it. Forexample, if a doc‑
ument uses the H1 definition above and
contains <H1><EM>The</EM> h e a d i n g
</H1>, and no colour has been assigned to
the EMelement, then the emphasised ‘The’
will inherit i ts blue colour from the parent.
Other properties are inherited, like f o n t ‑
s i z e and f o n t - f a m i l y . T o change the

inheritance, you must
give a specific style direc‑
tive to change the colour
of any text tagged with
EM. There are also ways
ofdefining style for anEM
element embedded with‑
in an H1element.

The CSS specification
defines a new HTML
attribute CLASS used to
select particular settings
for HTMLelements.With
it I can define a private
style for headings.

H l . h i l l s i d e  {
c o l o r :  g r e e n

and invoke it in my documents using:

<H1 CLASS=hil lside>Green heads</H1>

The CLASS element lets megenerate a house
style and enforce it onmy pages. It’s likely to
override anythingthat the user has set up in
his local style sheets, because he is unlikely
to have specifications for the hillside class.
Nothing would stop him from defining hill‑
side settings, but few people will do this. I
am somewhat dubious that the CLASS fea‑
ture counters the idea of cascading style
sheets. We shall see.

To deal with the browser requirement of
changing the colour of links to reveal their
usage history, CSS defines what it calls
‘pseudo-classes’. Forexample:

A : l i n k { c o l o r : r e d }
A : v i s i t e d { c o l o r : b l u e }
A : a c t i v e { c o l o r : y e l l o w }

All Aelements with HREF attributes will use
the pseudo-class specification. Notice it is
much more general than the Netscape tags.
You can change other aspects of the link
depending on its state, and can replace the
colour names by hexadecimal values.

withKasyCASE’

36

Doyou ever feel that your staff spend too much time learn‑
ing the CASE tool, and too little designing the application?
The answer is EasyCASE.

A powerful design and analysis tool, EasyCASE will produce
high quality systems that are well-planned, accurately docu‑
mentedand adaptable to your changing needs.And (accord‑
ing to Windows Technical Journal), it is ‘a friendly product’
that is ‘easy to get started with and has the capability to
grow with you asyour sophistication increases’.

Using i t , your development team can create all of the most

Evergreen
Software

Tools

frequently usedcharts usingeleven of the most frequently
used methodologies.A companion product, the Database
Engineer, provides database schema generation and reverse
engineering. Yet EasyCASE is priced exceptionally competi‑
tively, at under £700 for a single seat.

Great Western Microsystems is soconfident that you will be
impressed, that weare offering you the opportunity to test
drive this software FREE with the demo disk. Send for one
now, and see just how easy it is to create a chart, identify
objects to the data dictionary, and customise EasyCASE to
your work style.

GREAT WESTERN INFORMATION SYSTEMS, REDWOOD HOUSE, KEYNSHAM, BRISTOL BS18 2BH
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The notion of pseudo-classes also con‑
tains the ability to change parts of the dis‑
played object, so you can make al l your
paragraphs start with a double-sized letter
by specifying:

P : fi r s t - l e t t e r  {

f o n t - s i z e : 200%

As usual, I have only enough room here to
give you the flavour of my topic. If you want
more information on style sheets, consult
the ultimate authority: the Web Style
Sheets pageson www.w3 . o r g . Several of the
examples cited in this article were taken
from that document.

The CSS proposal is easy to understand

IDET!
PROFESSIONAL DEVELOPMENT

WITH MFC

MFC 4
PROGRAMMING
WITH VISUAL C++

and use. Some sections, like page layout, are
less intuitive than they could be, but using
CSS is nomore difficult than writing HTML
with a t e x t editor. It does appear to satisfy
the criteria that everyone should beable to
bea publisher on the Web.

Document markup is considerably more
user friendly with style sheets than without.
Examine the way Netscape does section
headings on i t s own pages: headings are
shown in capitals, and initial capital letters
are enlarged with the FONT tag. The page
authors are trying to achieve a small capi‑
tals font. With a style sheet this is trivial:

H1 {
f o n t - s t y l e : s m a l l - c a p s

Enter the tex t without embedded markup.
Style sheets should make the text of HTML
documents easy to read, and eliminate
obscure markup that breaks up words and
sentences. In reality, this issue will be less of
a problem as time goes on. More and more
WYSIWYG HTML editors are emerging ( s e e

Going visual: a web editor review onpage 55
of this issue); with such tools page authors
need n o t be as a w a r e of the actual tex t
stored in HTML source files.

HTML 3.2 is a big endorsement of the
Netscape way of doing things, and it makes
me wonderifs ty le sheets will ever come into
wide-spread use. With the new standard we
all know where we stand, which is good, but
3.2’s versatile specification for colour, font
size, and other formatting may have ren‑
dered the style sheet option redundant.
Unless, of cou rse , the switch is forced by a
big player ‐ Netscape, perhaps, could
impose changes that would compel all the
Web si tes operators in the world to alter
their files... time will tell. a

Peter Collinson is a freelance consultant
specialising in UNIX. He can bereached
electronically aspc@hillside.co.uk, byphone
on 01227 761824 or on the Web at
http:/ /www.hillside.co.uk.
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FortuneMagazine’s top listed companies all use MKS Toolkit. Discover how MKS
Toolkit can help you leverage your investment in your valuable code base. MKS
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T E C H N I Q U E S

An exceptional exception
ost current C++ compilers support exception han‑
dling ( E H ) . The standard versions of the dynamic
memory allocation operators, n e w and n e w [ ] ,

throw an out-of-memory exception. This means that
your compiler not only supports EH, but charges

you all the overheads for doing so. Some offer the option of switching
offexception throwing by new and n e w [ ] , but this feature is an illu‑
sion. It will not work reliably, and unless you use a compile time
switch to turn offthe overheadfor EH,you will still pay. Pressuredby
the strongurgings of those writingcode in which the exception throw‑
ing potential of new and n e w [ ] is unacceptable, the Standards com‑
mittees came up with a special placement version of these operators
that take extra parameters.

We now have compilers that support exception handling, but we
should use them with care. Throwingan exception, perhaps skipping
an intermediate function, is not intended as an alternative way to
return from a function. Almost always, throwing anexception should
occur because the code has detected an event that cannot behandled
locallyby the code writer. In such circumstances the problem must be
transferred ( th rown) to a place where the problem was anticipated,
but could not bedetected.

Oneoft h e characteristics ofcatchingan exception is the callingof
destructors for all auto objects between the throw pointand the catch
point. When writingcode we should ensure that all dynamic resource
allocation is encapsulated in objects with destructors.

Throwing an exception can help in just one normal situation. The
performance hit imposed by catching an exception is acceptable only
at the end of a program.

Regular readers and those familiar with C++ will know that the
popular way out of Cprograms ‐ e x i t () ‐ does not work reliably in
C++. Nordoes it work well in an event driven environment. If you call
e x i t () in C++ the stack is just rolledup, nodestructors are called for
auto objects. Neither are they called for dynamic objects, but you
expect that from your C experience. In an event driven environment
such asMSWindows there is noreturn to the event handlings w i t c h
statement. That introduces the possibility of creating a ghost pro‑
gram ‐ one that continues to r u n and cannot becontrolled from the
external environment.

A method to unthread the stack is needed. That is exactly what
exception handlingdoes. Consider the following code:

dass Endure£
static’ chow message;

” EnbProyrar (const Endtrogram&) //inhibt copying
DUC :

; Fxdfrogram(Const char ae mess) £pat:=new see +1]

<fileatespnypeakendl ; delete []message ;%
har % EndFroaga : zmessage= 0; [adine lass static. data.‑

Finishyour program by replacing the old call to e x i t with:
throw (EndFroaeum("Stop theWorld, Twantto get of."));
Normally this will cause your program to close down correctly.

Note that i n the code only one E n d P r o g r a mobject can exist ( u n t i l
wehave todeal with multi-threadedcode). Iamalwayscareful to cre‑
ate my EndProgramobject exactly where i t is needed. I f I do soearly,
and t h r o w an already existing object, I may get unwanted copying
behaviour, as exceptions are always copied to the c a t c h clause. If
there is the slightest risk of this, I m u s t resort to some form of
counted copying with a defined copy constructor.

Note also that I have not derived this code from any of the avail‑
able standard exception base classes, since a standard exception class
hierarchy i s still a point for some debate, and E n d P r o g r a m i s not a
normal exception. EndProgram is, indeed, an exceptional exception,
because a program will normally throw it. Normal exceptions are not
normally thrown.

The third thing that may strike you asodd is my use of s t a t i c
c l a s s data to avoidobject data. I f I want to rework my EndProgram
object for use in environments where memory might be tight at pro‑
gram termination time, I can change my s t a t i c data to a fixed size
array, and change my constructor to use s t r n c p y ( ) .

If you want to keep close to the way e x i t behaves, t r y the code at
the top of the next page.

I strongly recommend C++ programmers to use either EndPro ‑
g r a m or E x i t objects ‐ or a variation of their own ‐ in all their pro‑
grams. It will familiarise you with using exceptions, restore your

[your normal code. ability to end a program at any level on the call stack, and motivate
: the desire to develop exception-safe code.
catch,a e) ; Yet this method presents one small problem, the construct
dum 0 ; c a t c h ( . . . ) ,whichcatcheseverything.Whenyou needt obuilda fire‑

3 wall into your application it is essential. Programs running in critical
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F E C H N I Q U E S
struck Exit £

static wh i;Exit(int errorcode)£
i =errorcode;

[yournormal code.
th ( Exit :en.Ext: 2&a t l

environmentsmustbeable to handleanything, sothey needto contain
exceptions at points where fault recovery is possible. In general, such
firewalls should bepart of anapplication and not part of some library
code. However, if an ignorant or thoughtless programmer uses
c a t c h ( . . . ) i n library code, then fails t orethrow from the bodyo fthe
relevanthandler, the programmay not beable to get out normally.

The C++ StandardClass Library does not provide this methodfor
getting out o fprograms because the potential o fc a t c h ( . . . ) means
that it cannot be guaranteed to work in all circumstances ‐ and
because it is very easy to write for yourself.

Thopeyou agree with the latter reason.

Last month’s problems
What should you consider when using q s o r t () in aC++ program?
Think carefully asthis is far frombeinga trivial question.

The first problemwith q s o r t () is that it is an ISO C Standard
Library function, so its name should not bemangled. Therefore we
shouldeffectively have:i" "c £
qsort (voidX,size,sizet,intF) Const void,const void¥));
5
Nothing wrong with that, is there? Now one must ask what sort of
function is thecompare function? Is it aCfunction, or aC++one?You
could assume that since it is passed by pointer, the name-mangling
does not matter.

I fa l l that e x t e r n "Cc" didwas turn offname-mangling,the issue
would bedead. But e x t e r n " C " is a linkage specification, and thus
makes the calling sequence for the function a C calling sequence ‑
effectively, the arguments from the call are passed in the order that
C specifies. This is no t necessarily the calling sequence for C++,
becauseC++ allows more latitude.

It gets worse, because the natural place for a compare function is
inside a class as amember function. But that will notwork, because
the parameterswill bewrong. The endresult is that you have to wrap
up anymember function that does the comparison in aglobal e x t e r n
" c " function. This just about guarantees that you cannot use t em ‑
p l a t e s to meet this requirement.

Incidentally, extern ‘linkage specification’ is not currently part of
the type system. That means that pointers to functions in C++ are
always pointers to C++ functions. There is nosuch thing as apointer
t o a n e x t e r n " C " function, which means i f your C++ compiler uses
a different calling sequence from C, you cannot consistently pass a
function pointer to q s o r t ( ) .

This is one of those minor problems that is still beingworked on.
I understandthat IBMcompilershave avendor extensionthat allows
pointers to include linkage specification information, because their
mainframe compilers actually have different calling sequences for C
andC++ functions.
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In a l l probability your uses of
q s o r t ( ) (and b s e a r c h ( ) ) will work
quite happily in your C++ programs,
but you would beunwise to expect this
to be the case every time. Attempts to
keep things simple sometimes have
exactly the opposite effect. Most people
shudder at the idea of making linkage specification part of the type
system, but if it is not, you cannot pass C++ function pointers to C
functions. There is no problem if we simply said ‘C++ supports C
source code’; the problem is trying to provide link time compatibility.
To bebrutal, even C does not provide that level of compatibility. We
have noright to expect code compiled bydifferentCcompilers to link,
sowhy should we expect code producedwith a C and a C++ compiler
to do so?

The coding problem
Here is the code again.Why is it defective?

/¥ various included headers */
enum BOOL (FALSE,TRUE); [liner
it wain()

cout < O>L ? FASE : TROES II lineB
return O;

Themajor error is in line B, because <<hasahigherprecedence level
than >.The program will output 0, then compare the state of c o u t
with 1to decidewhether it is goingto ‘not use’FALSEor TRUE. I delib‑
erately wrote the code exactly this way, because the output appears
to becorrect. Getting expected output is not enough, you need to get
it for the right reasons.

But what about the subtle defect? Look at lineA. Every once i n a
while your code will fail to compile, and you will get obscure error
messages. If any of the words BOOL, FALSE, or TRUE have been
defined as pre-processor identifiers, the resulting substitution wil l
generate uncompilable code.

I have frequently come across programmerswho argue that enum
labels shouldbein upper case. That is amistake.The convention dic‑
tates that things in upper case are those that the pre-processor may
replace. Unfortunately C has broken its own conventions, which is
enoughof a clue for this month’s problem.

This month’s problem
Look at the following class definition and decide why it will some‑
times fail when you include certain header files. Is there anything
you can doto rescue the situation if it is not your header file andyou
therefore cannot change its contents?
class Problem£

int * ip5 ; :
public:Problem(Ww size):i(new int[size])$§

~ Problem() Sdeete. [] ips§
void release ( il U);

If you want to respond directly to me I am happy to receive email at
francis@robinton.demon.co.uk. a

Association of C/C++ Userssubscriptions: individual£14, student
£7, corporate £75, Overload& C++ SIG£15 ( + ACCUmembership).
Forfurther informationaboutACCUwrite toFrancisGlassborow,
64SouthfieldRoad, Oxford, OX4 1PA, r ing 01865246490, oremail
(without contents) info@accu.org.
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REVIEWS

n the April ’96 incarnation of this
column I described how Delphi 2.0
makesan ideal tool for exploringthe
inner workings of the 32-bit Win‑
dows API. Since then a number of

readers have asked me what tools and
strategies can beusedfor reverse-engineer‑
ing a 32-bit Portable Executable ( P E ) file,
so this month I have endeavoured to
describe the techniques I use when poking
around inside the guts of Windows.

PE vs NE...
New Executable ( N E ) files are segmented
executables that first saw the light of day
with Windows. Portable Executable ( P E )
files are the newer,32-bit files usedby Win‑
dows 95 and Windows NT on the various
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platforms on which it resides. The PE for‑
mat, which is designed to support the flat
memory model, is described very thor‑
oughly by Matt Pietrek in his seminal arti‑
cle Peering inside the PE: a tour of the
Win32 portable executable file format,
which can befound in the March94 issueof

EXE: The Software Developers’ Magazine

MSJand on the Level 1 MSDN CD (search
for ‘PE’ and it’s the first item listed).

Unfortunately, despite being well docu‑
mented, relatively few tools are available for
poking around inside PE files. The best,
somewhat counter-intuitively, are those
provided by Microsoft! Even after you have
managed to produce a disassembly of a PE
file, you'll often find that it’s inherently
harder to get to grips with than the equiva‑
lent 16-bitcode. By default a PE file will con‑
tain only one code segment ( t h e .text
section), forcingyou to look through an enor‑
mous chunk of code. 32-bit compilers are
often far more aggressive at optimisation
and register reusethan their 16-bitcounter‑
parts, because 32-bit instructions often
occupy more bytes than 16-bit code. Along‑
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side all this, 32-bit callingconventions differ
from the 16-bit variety. Whenyou call a 32‑
bitAPI routine,parametersare pushedfrom
right to left, the order C/C++ programmers
are accustomed to. In contrast, 16-bit API
routines expect their parameters pushed
from left to right,the ‘Pascal’ callingconven‑
tion. Last,butbynomeansleast,mostmain‑
stream32-bit compilers, if they can,will pass
arguments to local (non-external)routinesin
registers.This speedsup executionandoften
eliminates the need to build a stack frame.
With all this going on, disassembling a sec‑
tionof32-bitcodecanbeaninterestingintel‑
lectual challenge!

To figure out what calling conventions
are beingused, first look at the calling rou‑
tine. If it loadssomevalue intothe EAX (and
possibly EDX and ECX registers) immedi‑
ately before makinga call, register-based
conventions are in use. If one or more para‑
meters are pushed onto the stack and the
calling routine cleans up the stack after the
CALL instruction, then CDECL calling con‑
ventions are being used. If there’s no stack
cleanup in the caller, then you should be
able to see the cleanup being performed in
the called routineby appendingan optional
‘pop value’ to the RET instruction. In this
case, the Pascal calling conventions are
likelybeingused.Youshouldinterpretpara‑
metersasbeingpushed left toright.Finally,
if anexternal routine (DLL) is being called,
it’s most likely using the STDCALL, so para‑
meters should beinterpreted right to left.

Disassembly basics
The lack of available disassemblers is the
first major problem PE file explorers wil l
encounter. VCommunications, makers of
the popular Sourcer product, is promisinga
Sourceradd-onwhichwill cope with the dis‑
assembly of 32-bit executables. However, at
the timeofwriting, this is stilldue ‘realsoon
now’. Fortunately, Microsoft has provided
help in the shape of the DUMPBINutility,
which forms partofthe 32-bit SDK.Youcan
pass the nameof a32-bit executable or DLL
to DUMPBIN,and it will obligingly gener‑
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IMAGE is acollectionofflefour mageedtors.DRWATSON.,
‘ S Y M C V T ,andSYMEDIT These edtors examine andmanipulate
portabe-executable (PE) images or executable ( EXE) and dynamic :tink i tary
(DLL)fies.These samples share aninclude (header fie)directory thei keywords
a e listed s e p a r a t e l ybelow
RWATSON for Microsot(R) Windows NT(TM)is anapplication error debugger‐a
program that detects app l i ca t i onerrors,d i a g n o s e sthe error,and l o g sthe
diagnostic information
‘The informationobtained and logged byDRWATSON for Windows NTis the
Information neededbytechenca! Suppor groups to diagnose the apphcation eror
‘The ORWTSNG2 LOG logfile ¢created af ar electronic text fie that can beeinered 10Suppo" personnelbywhichever method they crefer
1ana p p l i c a t i o nemor occurs, ORWATSON for Windows NTwillstat automaticaly.
‘To start when ro error has occured and toaccess the main dialog box. type
“DRWTSN2™{vethout the quotabon marks) atthe command promptor the File

ManagerRunmenu in Program
IMAGE is aMicrosoft Wind2{R) Software Development Ka(SOK)sample 1was
buatwith this SOK and Microsoft Visual C++(TM) version 21, and tested under
Microsoft Windows NT(TM) version 3.51

Click toopen or copy the IMAGE project files.
okenPrmleges AcpendMeru, Asser,

Figure 1- I fyou scan theMSDNLevelOne CDs (thereare
two of them now )you will findthe source code for several

interestingutilities includingmost of the IMAGEHLP library code

ate a disassembly of all the machine code in
the file. Redirect it to a text file for a code
listingyou can examine further.

However, DUMPBIN is merely a ‘wrap‑
per’ aroundMicrosoft’s linker. When called
it simplyspawns the linkerprogram to doall
the real work. At first sight, this seems like
a weird approach ‐ what business does the
linkerhave in disassemblingfiles?‐ but it is
a very reasonableway to arrange things. In
the portable,processor-independentworldof
WindowsNT very few utilitiesneedtoknow
the details of the machine code used on a
particular platform.The compilermust, and
the linker. Localising this knowledge into
the linkermakes it the ‘fount of all wisdom’
for PE files, and allows the DUMPBIN
wrapper to be platform-independent. The
NT development team has one less non‑
portablefile to worry about.

Although DUMPBINdoes the job of cre‑
atinga code listing, it has anumberofwoeful
deficiencies. When calling a Windows API
routine it appears simply asa procedurecall
in the code listing, without mention of the
nameofthe routine,norevenanobvious indi‑
cationthat acall isbeingmadetoanexternal
procedure. If you usethe /IMPORTSswitchin
conjunction with DUMPBIN, you'll get a
nicely formatted list of API names imported
bytheexecutable,but there is noindicationof
where thosecalls ‘slot’ intothe code listing.

Borland’s 32-bit TDUMP utility is equally
poor in this respect. It produces a nicely for‑
matted listingof all the imports referenced
by the executable, but with no indication of
where thosecallsaremade in thecode.Hap‑
pily help is at hand in the form of a small
u t i l i t y, W32DUMP, which comes with
Andrew Schulman’s book Unauthorized
Windows95.This utility will produceacom‑
plete listingof all the API routines usedby
anapplicationandanaddress that indicates
where that routine was called in the code.
Hallelujah! An example of the output from
W32DUMP is shown in Listing1.

You'll notice that the addresses from
which these API routines were referenced
areconsecutiveandincrement by four bytes,
because 32-bit executables often reference
API routines through a series of jump
instructions located at the end of the code
proper. Although fix-ups can, and do, occur
part way throughthecode segment,thevast
majority of API references are placedat the
end of the code as part of this series of JMP
statements. Elsewherein the code the refer‑
ences to this API call are CALL instructions
which point to the appropriatejump instruc‑
tion. This reduces .EXE file load time,
because for every API routine that’s refer‑
enced from the executable, only asingle fix‑
up is applied to the code segment when it is
brought into memory.
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To determine the contents of the DGROUP seg‑
ment ( i n 32-bit PE terms, the . d a t a sect ion)
use Microsoft's DUMPBIN program, specify‑
ing the /ALL switch. This will cause a hexa‑
decimal dumpofa l l the sections in a PE file
including the data segment, which should be
easily recognisable from its contents.

Er... where’s my frame pointer?
When running in 32-bit mode the processor
can use any of the general-purpose registers
as an address register, resulting in a more
orthogonal, consistent instruction set. This,
in tu rn , makes life easier for compiler writ‑
ers, but not necessarily for would-be hackers
and disassemblers!

Consider the role of the humble BP regis‑
t e r. When looking at 16-bit code, it would
almost invariably be used as the frame
pointer. You would generally see something
like the code in Listing 2 at the beginning of
each routine. In this example,98bytes of local
storage get allocatedonthe stack, and the BP
register is initialised topoint to the beginning
of the local storage area. All this happens in
the ENTERinstruction.Any localvariables are
lower in memory ( fu r the r down on the s tack )
than the frame pointer, while parameters to
the routineare higher in memory.The impor‑
tant point is that you can determine what is a
local variable andwhat is a function parame‑
t e r simply by checking if the displacement
from BP is positive or negative.

In the listing 2 code fragment [ b p + 4 ] is
therefore a parame te r to the rou t ine ,
whereas [ bp - 74h ] i s a word o flocal storage.
This makes it dead easy to discriminate
between parameters and local variables.
Later versions of V Communication’s
Sourcer will tell you if aparameter or a local
is being referenced for each instruction
that’s dis

Not all 16-bit compilers work this way,
but the vast majority do. 16-bit routines
which don’t use BP as the frame pointer were
rarely found except when inspecting a proce‑
dure that didn’t have any local variables or
parameters,or usedthe newer register-based
calling convention for passingparameters.

ssembled.

004150C8: 53 push ebx
00415009: 56 p u s h e s i
004150CA: 57 push ed i
004150CB: 55 push ebp
004150CC: 81 C4 78 FF FF FF add

Figure2 - Borland’s TDUMP program isgreat for pokingaround insidePEfilesand it
will demangle al l Borlandsymbols. This is an extract from one of the BorlandC++ 5.0

DLL’s that comprise the new, configurable IDE(reviewed last month) . TGTPiles ?

Enter32-bit code.Things are suddenlymuch
more difficult. Both Borland and Microsoft
32-bit compilers ( a n d maybe others, but
these a re the two I have most experience
with) will keep the EBP register free for use
as an ordinary register variable, provided
the potential penalty in terms of execution
time or code size is minimal. If it makes
sense to do so, both compilers will employ
EBPjust like any other register variable ‑
even where a routine has both parameters
and local storage.

For i ts frame pointer the compiler uses
ESP - the stack pointer itself. If you think
this through, you'll quickly realise that it
represents a nightmare for the code disas‑
sembler. When using the BP register a par‑
ticular variable or parameter was always at
a fixed location relative to BP. This, of
cou rse , was because BP itselfnever changed
within the scope of the routine. However,
the ESP register is jumping around all over
the place according to how many words of
information have been pushed onto the

e s p , OFFFFFF78h

[ e s p + 8 )

004150F8: 6A 00 push 0
004150FA: 8B 44 24 08 mov eax ,dwo rd p t r [ e s p + 8 )
004150FE: 50 push ea x
O04150FF: 8B 44 24 08 mov eax ,dwo rd p t r
00415103: 50 push e a x
00415104: ES 26 FE 00 00 call 00424F2F
00415109: 83 C4 0C add esp,0Ch

Listing3 ‐ Beginningofa typical 32-bit routine
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Sounds ratherpainful...

stack at any given point in the code
sequence. Consequently a particular local
variable or parameter will have a variable
offset relative to ESP.The only way the dis‑
assembler (and this means you!) can deter‑
mine exactly what is being referenced at a
specific time is by keeping track of what’s
been pushed onto the stack.

An example wil l make this clear. The
code fragment in Listing3 shows the begin‑
ningof a typical 32-bit routine. Four regis‑
ters are pushed onto the stack, then the
stack pointer is adjusted to allocate the num‑
ber of bytes of local storage required by the
routine. Although this appearsto beadding
something to the stack, it is anegative value
‐ $88 is being subtracted as the size of this
routine’s stack frame.

This is followed a little later by a call t o a
routineat address $424F2F ‐ locatedwithin
the current program ( n o t a DLLor API call).
The compiler generates code to fix-up up the
stack after it’s beencalled, suggestingthat it
is a c d e c l routine. As I’ve already men‑
tioned, the new 32-bit calling conventions
push parameters from right to left - the
same order asis used by ‘classic’Cprograms.
The only real difference between s t d c a l l
and c de c 1 is that the former cleans up the
stack for itself, while the latter expects the
caller to clean up the stack.

Because parameters are being pushed
right to left, the last parameter pushedonto
the stack for the routine at $424F2F is actu‑
ally the leftmost parameter, as i t would
appear in the source code. However, we can’t
just decompile the above as:

424F2F ( p 8 , p 8 , 0 ) ;

Vol 11-Issue 1/ June 1996



Portability everyone
can agree on

“Zinc’s portability 1stransparent.
And only Zinc has afull set of UL

bility to develop
commercial-grade applications. Ful l Our sale

objects and real exten

source code is a big plus, too.”&

D E V E L O P M E N T  M A N A G E R

When was t h e last t i m e Development, Marketing, and
Finance all agreed on anything? Now's your chance to
make it h a p p e n . With Zinc you'll build better applica‑
t i o n s , on m o r e platforms, in less t i m e , and with less
m o n e y ‐a n d that’s a p r o m i s e .

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

platform tool that delivers 100% portability, you'll have
your app l i ca t ions on o ther platforms as fast as you can
r e c o m p i l e . And n o one supports a s many platforms a s

Zinc does. It's all part of what m a k e s Zinc the most
product ive‐and affordable‐tool you can o w n

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

enta t ion and a u n i q u e v i s u a l development tool. And,

enabling your application for international markets is
already d o n e ‐ j u s t translate your text. Plus, Zinc i s the
only too l that supplies |00% of the sou rce code.

It all adds up to productivity. Which means m o r e
profitability. Which means everybody's h a p p y ‑
especially you

“We're n o w shipping our
application onevery majorplatform
and in every ma jo r world market.

rce loves i t ! With Zinc
we're beating the competition.”

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

“Zinc cost usvery little upfront and
saved usyears ofdevelopment expense.

‘ e v e n u e i s up, thanks t o the n e w m a r ‑
kets [Zinc enabled usto enter].

I'm very satisfied.”

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

POWEEXLABS
ANALYST’S

HOIGE
SAK.30,1995

Dev
Multilingual
Comput ing

‘Best Portability
INFOWORLD

For free demonstration software and an infor‑
m a t i o n packet, please call:

+44 (0 ) 181 855 9918
USA: +1 8 58



“We choseA l i Change becauseo fits
Cie penetionciay tam as eecara ich
enabledusto emulateandimproveupon
manualproceduresalready in place
‐ DavidGilmore,CharterhouseBank
‘A l iChangewas chosen because i tprovidedfullchangemanagementfunctionalityfrom
change request to code implementation,
a ig with our development environment
and officeautomationsystemandalmost total
user configurability.”
‐ Tony Collins,EmploymentService
“WechoseA l i Change because i t had
alreadyproveditselfelsewhere within Racal
andit matchedour requirements”
‐ Dave Harmer, Racal Research

What isAliChange...
A l i C h a n g e isacomplete change control and configurationmanagement system that may be
tailored to site and project requirements. It is adatabase based system enabling it to know about the
relationships between items and to control off-line items such ashardware or paper documents, as
well ason-line files. Its unique action triggers enable AlIChhamge to actively participate in enforcing
procedures. It is a truly unique configurable system enabling it to match your specific requirements.

AlChange -clactutipro| __ aE
‘ ‐ s : = ‐ f o ( e eSwial O 1 4 ) |(«>>Te)|

° Configuration item identification
e Version control
Workspace management
Baselines

¢ Bug tracking
° Life-cycle management
e User roles for access control
e Change requests
¢ Configuration build
e Releasemanagement
¢ Unix/PC client/server support
¢ Open interface to other tools
(MSVC interface n ow available)

Our productswill helpyouwith standards (e.g. IS09000,BS5750)
and are backedbyour outstandingsupport.

ap ap s+
32-bit indows 95 & NT Quality toolsforprofessionalsoftware developers
Windows 3.x INTASOFT LIMITED, Tresco House, 153Sweetbrier Lane, Exeter,Unix EX13DG, England - Tel: 01392 217670 - Fax: 01392 437877



( N o t e that I use a naming convention of ‘px’
to indicate a parameter to a routine where ‘x’
represents the positive offset from the rou‑
tine’s frame pointer.) This won’t work
because of the floating stack frame effect I've
been discussing. Instead, you have to keep
track of the current stack ‘bias’ ( the number
of bytes of parameters currently on the stack)
and subtract this bias from each ‘esp+xxx’
reference that you see. When the first zero is
pushed ( a t location $ 4 1 5 0 F B ) the stack bias
is zero. When the next instruction is encoun‑
tered, the stack bias is 4, so the value being
accessed is really [ e s p + 4 ] not [ e s p + 8 ] .
This raises the stack bias to 8 sothat the next
instruction references [ e s p + 0 ] , n o t
[ e s p + 8 ] . When the call t o $424F2F has
taken place and the add e s p , 0Ch instruction
has executed, the stack bias is reset to zero.
Thus, a correct decompilation of the above
code fragment would be

424F2F ( p 0 , p 4 , 0 ) ;

Other optimisations
The ‘floating frame pointer syndrome’ is an
example of a cunningoptimisation which 32‑
bit compilers make in order to free up the
EBP register for other uses. However, other
optimisations are equally cunning. You will
often encounter something like that shown in
Listing 4.

In this code fragment the Microsoft com‑
piler has detected that the G e t E n v i r o n ‑
m e n t Va r i a b l e API call i s being made
several times in succession. Rather than
makinga series ofexplicit calls (which would
cost six bytes each t i m e ) the compiler loads
up the EBX register with the address of the
API routine (remember, strictly speaking,
this is simply the address of the JMP instruc‑
tion at the end of the . t e x t sec t ion) and calls
through that register. Usingthis technique it
only costs an additional two bytes for each
successive call to the routine ‐ a significant

R E V I E W S
saving. In this case making three calls costs
12bytes, includingthe initial loadof the reg‑
ister, compared witha figure of 18 bytes if
this optimisation hadn’t been applied. The
savings get better each time the target rou‑
tine is called. Calling througha register is
also faster, because no memory access is
required to fetch the target address.

Ihaveeven seen acase where the compiler
detected the frequent use of two API routines
and held two different API addresses in two
registers simultaneously. Since 32-bit code is
inherently ‘bigger’ thanequivalent 16-bit code
such space-saving techniques are very popu‑
lar with 32-bit compiler writers. The down‑
side is you need as many spare registers as
possible. This is why 32-bit compilers t r y to
free up the EBP register.

With C++ usage increasing, another prob‑
lem is the dreaded name mangling. Back in
the old days you could get a pretty good ideaof
what an exported routine did simply by look‑
ing at the name. In a sense C++ is a step for‑
ward for the would-be disassembler, since the
mangled name also encodes the class ( i fa n y )
to which the function belongs, as well as the
n a m e and type of any parameters. The big
question, of course, is how doyou ‘unmangle’
the name? If the executable you're interested
in was written usingBorlandC++ you can use
TDUMP to perform automatic name unman‑
gling, but Microsoft has always been very coy
about the scheme it uses for encoding a man‑
gled name, and has deliberately distanced
itself from the word ‘mangle’, perhaps believ‑
ing it doesn’t sound professional enough to be
associated with the Visual C++ development
system! InsteadMicrosoft refers to ‘decorated
names’.How, then, dowestrip the decoration
and get back to bare plaster?

The answer, once more , is the all-singin’,
all-dancin’ DUMPBIN program which will
happily display undecoratednames, provided
they were originally decorated by a Microsoft
C++ compiler. I had a poke around in
Microsoft's LINK program, and found it calls
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a subsidiary DLL , IMAGEHLP.DLL, to do
the actual ‘undecorating’. There’s a routine
i n this DLL called u n D e c o r a t e S y m b o l ‑
Name, which ‐ I believe ‐ actually does the
business. Unfortunately I haven’t figured
out how to call this rout ine, because it is
written in a somewhat obfuscated manner.
It takes 12bytes of parameters which I sus‑
pect correspond to:

@a pointer to an input buffer containing
the decorated name,

@ a pointer to an output buffer to receive
the undecorated name, and

@ the size of the output buffer.

The p r o o fof this particular puddingis left as
an exercise for the reader. If you are inter‑
ested in the IMAGEHLP.DLL you can find
the source code for it on the MSDN CD.
Microsoft has thoughtfully provided the
UnDecorateSymbo1Name function in object
form only... Oh well, it was wortha t ry. . .

I don’t claim that the way I go about
things is the best approach. I’dbeinterested
in hearing from anyone who has any better
ideas. However, I am certain that the new
32-bit executable file format and the
advanced code generation techniques
adopted bythe new compilers contribute to a

[MS InfoViewer] - {Microsoft Developer Network Library]

jecorated name for a C++ func
information

The function name

, and so on
©the function belongs to (i i t i s part of

of the function's paracnete

convention.
The retumm ( y p eof the function

H] The rest of the decorated name is@ code that has internal mean ing
only forthe compiler and the inser The following are e x a r i p i e s of
undecorated and decorated C++ names

Undecorated Name Decorated Name
2aG8YANDOZ

2e@b9GAAGXNGZ

Figure3- Microsoftprovides some informationonhow their name mangling
(sorry ‐ decorating) scheme works, but it leaves a lot of questions unanswered

number of interesting challenges for those
who like to get in there and find out what
makes things tick. Is it the end for books
such as Undocumented Windows? Are we
ever likely to see The Secret Life of the Win‑
dows NT Kernel? Stay tuned... =

DaveJewell is a freelance consultant, tech‑
nicala u t h o rand general information scav‑
enger. When not peekingat Windows 95's
naughty bits, you can findhim lurkingon
CIXas djewell@cix.compulink.co.uk or else
surfing the Web at DSJewell@aol.com.

New Ve r s i o n2 .0 .
From

UnderWare Inc

Track Recordpulls your
projects together...

> Access information about all stages of development in seconds.
> Enter and track bug reports and planned features.
> Keepa history of high-level changes to your projects.
> Check project status at any time and see up-to-the-minute reports.
> Create your own custom "views" that instantly display information from
Track Record's database, based on any criteria you choose.

> Create fully configurable graphs and charts showing current project information.
Flexibleaccess controls letyou set group p e r m i s s i o n s ;help prevent errors.

> NEW! CustomizeTrack Record's database interactively to fit your needs.
> NEW! Automated “engineers” step you through complex tasks.
> NEW!OLE Automation support makes it easyto extract information for
other applications.

52

Take control of your
software projects!

Developing software means juggling hundreds
of details. Let just one fall through the cracks,
and you are in forheadaches. W o u l d n ' tit be
great if you had atool that let you take control
of allthat information?
Now you do! Track Record is the first and only
application designed to help you keep track of
practically everything relating to your work ‑
from bugs to beta sites. It's aw h o l enew kind
of productivity tool for Microsoft Windows,

Track Record lets you quickly and easily plan
tasks, store and retrieve information and keep

if you want to finish
your next software
development
project in record

time call
01707 278300
* . C IRCLE NO. 668

EXE: The Software Developers’ Magazine

adetailed history of who did what and when.

Track Record dynamically displays information
about your software projects as they change
soyou are alwaysup-to-date.

Track Record is ready to use right out of the
box, or configure it to meet your personal
needs. Use it individually, or on a n e t w o r kto
keepyour entireworkgroup on track.
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introduces the new andpowerfulfeatures of Visual Basic
4.0 Professional.
Course Content
New features in Visual Basic 4.0
The IntegratedDevelopment Environment
New features of the VBA language
Class Development
Understanding the Windows 32-bit API
Support for Windows 95
OLE and OLEAutomation
The new Data-Aware Controls
The Jet database engine
2 Days £500a
Introduction toWindows Programming
This course preceeds the Introduction to Visual Basic 4.0
course for delegates with no Windows programming
experience.

2 Days £500

Introductionto Visual Basic 4.0
__Aimedat programmers new to the language who want to
buildWindows basedapplications in Visual Basic 4.0.
CourseContent
Whaat is VisualBasic4.0

receiveadisk com

11277 632 A's
. Access. Dels

< "Exercisesand compyesensty

C a p , The Internet fo r By

PowerProgrammingwith Visual Basic 4.0
This course, for existing Visual Basic developers,
demonstrates the design of powerful applications taking
Visual Basic to it’s limits.
Course Content
Windows 32-bit architecture
Processes and Multi-threading
Visual Basic 4.0 and the 32-bit API
Creating DDLs in Visual Basic and C
EffectiveMemory and Resource Management
Introduction to OCX controls

2 Days £500

Advanced DatabaseDevelopment
with Visual Basic 4.0 Enterprise
For existing Visual Basic developers, this course will
show delegates how to create Visual Basic4.0Enterprise
Client/Server database applications.
CourseContent
Introductionto Visual Basic Enterprise
The IntegratedDevelopment Environment
Client/Server Tools
Class Development
DatabaseObjects and Data AwareControls
RemoteDatabaseDesign and theClient/ServerModel ‑
OpenDatabaseConnectivity (ODBC) :
SQLServer6.0
Windows NT 3.51Server

udsure designed
‘ Al l deleyiates
course miterial

>
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Graphics Server makes it
possible to integrate graphs,
charts and statistics into
Windows applications
‐1comprehensive range of
graph and chart types
statistics and curve fitting

Cavailable asVBX, OCX, DLL,
FLL and VC++ class, with
16/32 bit versions and
data-aware controls

(4 hot graphs with zooming
“isaveable graph templates ~~
Litime series graphs
4 combination graphs
with multiple axes

Oigraph rotation with
True3D

a x i s scale and range
control

attached data labels, text
annotation and drawing
functions

n u l l values for missing data
1256 colour palette
‐ royalty-free distribution of
applications incorporating

Graphics Server

Bits Per Second
14Regent Hill, Brighton BN1 3ED

Telephone 01273 727119 Fax 01273 731925 BBS 01273 321301
Compuserve: >MHS:rflowers@bits Internet: rflowers@bits.mhs.compuserve.com

But how many forces does your development

MapTools™are innovative and
cost-effective Windows software

the ability to handle points,
lines, polygons and text as

tools for developers creating objects, to edit them and to link
customised GIS, GPS and them to adatabase
geographical analysis applications. mu l t i p l e map overlays and tiling
MapTools™are DLLs and VBXs J hot maps enabling user
designed to provide developers with interaction
the means to creating mapping A royalty-free distribution of
applications over which they have applications incorporating
total programmatic control.
Advantages include:
J support for a wide range of
digital map formats

G the ability to display maps
within a broad range of
scales, and to print them in
colour at any true-scale
full, fast simultaneous display of
raster and vector maps,with full
pan and zoom facilities

Bits Per Second
14 Regent Hill, Brighton BN1 3ED

Telephone 01273 727119 Fax 01273 731925 BBS 01273 321301
Compuserve: >MHS:rflowers@bits Internet: rflowers@bits.mhs.compuserve.com

project have to deal with?

Mul t i platform support , change requests,
ma i n t e nance , process...
All these things affect the success of any
software development project.

Like Newton , you need rules to govern each
stage, managing the evolution from initial
concept to finished product.

Atria’s software configuration management
system gives you absolute control.

Find o u t h ow by calling us now.

ATRIA SOFTWARE
Wyvols Court, Swallowfield, Reading

Berkshire RG7 1PY
Tel: 0990 561516 Fax: 0990 143096

=NO. 672



Going
visual

A WEB EDITORREVIEW

ot long ago the Webmaster
toolkit comprised little more
than a text editor, a paint
program, anda copy of the
HTML 1.0 draft specifica‑

tion. But nothingstands still in this market.
Already HTML 3.2 is here. Web pages can
have more graphics than text, plus buttons,
check boxes, Java applets, tables, multi‑
coloured backgrounds, and most recently,
TrueType fonts. Today’s professionally‑
designed Web pages bear as little resem‑
blance to those early hypertext documents
aslaser-printedPostScriptdocument does to
a 9-pin dot-matrix one.

The Web is evolving faster than any
other part of the Internet ‐ and the Internet
itselfis evolving too fast for most to keepup.
The early generations of HTMLdesign tools
were primitive.TheHTMLspecificationwas
a moving target, and the battle for adding
proprietary extensions to the language,
slugged ou t between Netscape and
Microsoft, (see SoapFlakes, page 6), did not
make lifeeasier for our Webmaster.

In recent months at least seven compa‑
nies have released products intended to
make the process of designingHTML pages
visual. They aim to isolate Web designers
from the realitiesofHTMLin the same way
that DTP packages hide PostScript from
publishers.Noneof these products has com‑
pletely achieved that goal, but each has suc‑
ceeded to a greater or lesserextent.

As part of the ongoing re-design ofEXE’s
WWW site ( h t t p : / / w w w . e x e . c o . u k ) I
have been experimentingwith some of these
new tools. What follows is a round-up of the
packages based on that experience, replete
with comments on the features, advantages
andshortcomings of each.

In the test I considered four major attrib‑
utes: general ease of use, ability to display all
elements of a page accurately, range of fea‑
tures covered asstandard, and provision for
testingpagesbeforepublication.Noconsider‑
ationwas giventocommongateway interface
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programmingorother strictly server-side fea‑
tures, since, with the exception of Microsoft
FrontPage, none of the tools reviewed offers
any server-side functionality.

Some of the software has not been com‑
mercially released; some is not really com‑
mercial software at all. WebEdit is a
shareware program, while the versions of
Netscape Navigator Gold and FrontPage
were evaluation versions downloaded from
the Web. FrontPage should be commer‑
cially available at the time of publication,
while Netscape Navigator Gold Atlas, the
versionI tested, is an alpha of the Gold ver‑
sion of Netscape 3.0. At the moment, Atlas
is more or less Navigator 2.01 with extra
plug-ins. I also tested SoftQuad’s HoT‑
MetaL Pro, which has been commercially
available for some time, currently in ver‑
sion 2.0, with v3.0 due soon.

With new authoring tools,
HTMLdoesn’t have to be

slow and laborious.
Neil Hewitt tries out four
of the latest packages,

and asks ‘does it do forms?’

WebEdit 2.0 ProfessionalBeta3
KenNesbitt’ssharewareWebauthoringtool
has been around since the early days of the
Web. Version 2.0 is the first for the 32-bit
Windows platform. WebEdit takes a differ‑
ent approach to the other tools in this test:

W e l c o m et oEXEOnLine
EXE Online isthe World Wide Web site of EXE, the software developers
‘magazine. Our site is undergoing 1radicalre-design atthemoment,#0please
‘bear with uswhile wemake the changes.Weplan to make this the most

resource avadable onthe Net. While wecomplete the]} comprehensive
‘re-design,you canstilaccess the parts of the site from the lstof links below.

Figure 1-WebEdit’spreviewermakes viewingchanges easier
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you work on raw, text format HTML files,
then view the results in the browser of your
choice.This is a lessthan idealarrangement.
In previous versions you couldn't see your
changes without stopping to preview the
page in a browser. However, versions 1.4
and above feature a fully integrated pre‑
viewer that runs in a panel alongside the
HTMLeditingwindow ( s e e Figure 1). It can
be set to update itselfwith every keystroke,
which provides a clear idea of what your
changes look likeas you make them.

Previous versions of WebEdit suffered
under their 16-bit only status. The lack of
long filename support and the inability to
work with documents over 32 KB in length,
a legacy of the 64 KB DOS segment size
l imit , were both serious impediments to
usingoldversions onWindows 95or NT.The
new versionwill r u nonly on these operating
systems, and will not r u n on Windows 3.x
under Win32s. For 16-bit users, the latest
version is 1.4c, a recent update sporting
many of the features of version 2.0. Bear in
mind that version 2.0 is still in beta, how‑
ever,andwhile it appears wholly stable, it is
not gold code and should not berelied upon
for importantwork. This beta is freely avail‑
able for download from Ken Nesbitt’s Web
site, h t t p : / / www. n e s b i t t . c om , o n a 30‑
day evaluation basis.

TheWebKdit interface is fairly standard
for a Windows 95 application. Toolbars are
provided to access the main functions, while
the menus duplicate this functionality and
add a few options not available on the tool‑
bars.The toolbars are not dockable.A series
of buttons along the top of the screen drop
down additional menus. Considering the
vast number of available HTML tags, and

Welcome to EXEOnLine

Ifyouhaveany suggestions or comments aste how this site should evolve, now’s t
‘usefulto software developers - sotellwswhat you want to findhere
‘You cau e-mail your mggestious tem at

the limitedscreen space available to all ofus
who don’t have 21" monitors, this is a neat
solution toadifficult problem.
The 2.0 interface is much improved by

Windows95-stylecontextmenus andtabbed
dialogs. Another new feature is HTML syn‑
tax highlighting. It is basic compared to
C/C++ syntax highlighting, as featured in
many compilers, as there are far fewer ele‑
ments in HTML to assigncolours to, but it is
useful nonetheless.

TheWebEdit document editing process is
relatively simple.Youedit the raw text, then
add the tags. This is simply amatter of high‑
lightingthe text concerned and selecting the
appropriate tag or style from the toolbar. If
you have the previewer running in ‘instant
update’ mode you will see the change imme‑
diately. The previewer is quite comprehen‑
sive, too. It displays form elements such as
buttonsand list boxes,somethingwhichmost
editing tools still can’t handle. It supports
Netscape’s colour enhancements and back‑
ground features (see The colour of things to
come, on page 31), but it doesn’t support the
latest tags for colouring table backgrounds.
However, you can configure an external
browser (such as Netscape) as a viewer,
which letsyou see any features supported by
thebrowser. If you prefer theMicrosoftwayof
doingthings, ahomepageWizard isavailable
toguideyou, stepbystep, through theprocess
of creating a standard page.

The variety of tags supported in WebEdit
is bewildering. You'd have to be an HTML
expert to use all of them properly. Should
you find a tag which WebEdit doesn’t sup‑
port automatically ‐ and I doubt you will ‑
you can defineyour own tags andstore them
in WebEdit for use directly from the toolbar.

vecb-commente(@darecedemon.co.d Wyou'd ke to be kept upte date with the changag features ofour site, y o u
can e-mall toweb-notiy Ddatere demon. <ciek aad wewill add you to our mailaag bet

Figure2 -EditingpageswithNavigator Gold
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Tables are fully
supported, as are
images, including
embedded AVI
movie files and a
full set of math symbol tags. WebEdit sup‑
ports both Netscape 2.0 tags and the full
complement of Microsoft Internet Explorer
2.0 tags.

The help file provided with WebEdit is
comprehensive, although not quite to the
standard of Borlandor Microsoft. It is well‑
written, with illustrations where necessary,
and plenty of HTML code fragments. An
HTML reference is included, which covers
the whole HTML 2.0 standard, Netscape
andMicrosoft enhancements, and tags from
the recently ratified HTML 3.2 standard.
Although I'dadvise carewhen usingsome of
the non-standard tags, since many people
will have browsers that don’t support them,
you should be on safe ground with the
Netscape tags, which are supported bymost
browsers currently popular.

Although some reviewers consider
WebEdit the best HTML authoring tool in
existence, anddespite itswide rangeof func‑
tions and excellent previewer, it is seriously
flawed by its inability to work directly in a
Web browser view. However, it is certainly
the most versatile of the packages tested,
and has the widest possible support for tags,
includingJava tags. The interface is helpful
and intuitive,more in the new 32-bit version
than ever before. For the work of one man it
is thoroughly impressive.

WYSIWYG editing is now absolutely
standard in the word processingworld, and
it should be the same for HTML. Technical
limitations donot preventWeb page editors
from working directly on the page in exactly
the sameway asWord orWordPerfect. Some
people may not consider this a problem; if
you are one of them, and you simply need
access to the widest range of tags available,
WebEdit is the product for you. Otherwise,
consider the other products in this review.

NetscapeNavigatorGold3.0
Alpha
Ask yourself: what is the ideal environment
for designingWeb pages? The answer must
be the browser. The ideal Web design tool
would be a browser that could view pages
and edit them if required, all on the same
page, in a fully visual way. Netscape Navi‑
gator Gold isjust such a tool.

Released quietly last year at the same
time as the Netscape 2.0 browser, Gold is
effectively Navigator 2.0 witha full-feature
Web pageeditor tacked on. As Navigator
evolves, sowill NavigatorGold. The version
I tested is the Atlas Preview, an early alpha
of Navigator 3.0. At this stage, Atlas is
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Add Real
Sax Appeal
Sax Webster Controlmakesyourprograms Web-aware.

And that’s just the beginning...
Sax

Give users the power to
surf the Web interactively from ran Ls

within your program. ial<>) Bil

Connect users to aspecific site
or let them browse using Z

keywords or menu selections. ~~

Web.sterControl

Order Form
Thank you for choesingtheGood Tims Music Store! Plense enter
‘your contact mformation ané what type of Saxophone you would
i k eto order Also, feel free to check out our specialofferings for
weanos, turupels, guts, and drwcus

Faster and easier to use
than astandalone browser.

/ Only £99. Noroyalties

Send and receive
information over the

_ \nternet.

SS

What cuncalm s t r c n a d sd oyou play”

Post Web information
ondesktops to allow

onor offlinebrowsing.

C Pano Trumpet T Bass FFSaxophone Drums

OCX power makes it easy to
integrate SaxWebster Control

Othersmarter components from SaxSoftware.. .

SetupWizard
Sax Setup Wizard is the most user
friendly installationpackage onthe
market. Usingvisual programming
techniques, Sax SetupWizard
features special actions that can
modify INIfiles, change the
registry, launch external programs,
and more.Add billboards, icons,
version checking, optional file
groups, and hidden files. Sax Setup
Wizard compresses files as it writes
them to the disk format of your
choice. No royalties.
List price: £99.

ONTEMPORARY
Tel: 07000 422 224. Fax: 07000 422 225

Contemporary Software Ltd, Kingswick House,Sunninghill S O F T W A R E
* y , CIRCLE NO. 673 ‘Smarter Componen t s

commObjects
Sax Comm Objects makes it easy to
build robustWindows
communications programs.The
Standard Edition is a custom control
that supports fast multiple and
background file transfers and
features ascrollback buffer, lookup
strings, and event notification.The
ProfessionalEditionadds direct
access to DLLand C++ interfaces,
CommonDialogs for Communications,
Sax Basic EngineStandard, and
special debugging tools.
List price: £345 Pro/£99Std.

E-mail: cssales@contemporary.co.uk

Berkshire SL5 7BH

Supplies table support,
funs automated sessions,
and filters information

BasicEngine
Sax Basic Engine isa macro‑
scripting language that gives you
VBA power and lets you share it
with your users. Sax Basic Engine
offers full support for OLE
Automation and is easy to extend
via keywords, special events, or the
hidden-code property.The
ProfessionalEditionadds an
integrated development
environment, syntax highlighting,
and a full-featured dialog editor. As
always no royalties.
List price: £345 Pro/£99Std.
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essentially Netscape 2.01with built-in sup‑
port for Live3D,Netscape’s3DVirtual Real‑
i ty Markup Language ( VRML ) variant, and
CoolTalk, an Internet conferencing and
whiteboard program.Gold versions of Navi‑
gator are only available for 32-bit Windows
platforms,Macintosh,andUnix.

When Gold runs, it looksjust like Navi‑
gator 2.01, with the exception of an ‘Edit’
buttonon the toolbar ( s e e Figure2). Youcan
replace your existing Navigator 2.01 with
Gold and continue to use it asyour browser.
All the functions of Navigator 2.01 remain,
but click the ‘Edit’ button and everything
changes. If you are working on a local Web
page,Goldwill edit it without further ado. If
you are working on a remote page, Gold
downloads the page and any associated
images. You can opt to have the program
adjust the links in the page to be relative
rather than absolute ‐ but this only works
well if the images on the server are in the
same directory as the page.

The firs t time I used Gold I was
impressed, because unlike WebEdit, Gold’s
editor is WYSISYG. You can work on the
page in the browser as if it were a word
processor document. A toolbar provides but‑
tons to align text,changepoint sizeandstyle,
insert images, links, and horizontal rules,
and manipulate colours. Toolbars are dock‑
able. Unsurprisingly, Gold supports all the
Netscapecolour tags includingcolouredtable
backgrounds and multiple colours for text.
Many functions can only be accessed from
themenus, such asthe table manipulator.

Instead of listing ahuge number of tags,
Gold encourages the user to forget about
HTML and interact directly with the editor.
For example, to add an image just click the
image button and select the desired file.
Gold supports the same image formats as
Navigator ‐ GIF and JPEG, the two most
commonly-used formats on the Web. To
change some aspect of an image, table, or
indeedany bodyoftext onthe page,you need
only to place your cursor somewhere on it
and right click ‐ entirely in line with the
Windows 95way of doing things.

Yet Gold is not perfect. One or two omis‑
sions may make it unsuitable as a primary
HTML authoring tool for many potential
users. Most seriously, the editor cannot dis‑
play form elements. Instead, small yellow
icons appear which bear absolutely no rela‑
tion to the layout of the form, andwhich tell
you nothing until you click on the icon to
bring up a properties box. That, at least,
gives you the text of the tag. Forms are very
common in Web pages, although Java
applets may begin to take over as the obvi‑
ous means of interaction with remote sites.
At present Gold’s inability to see and edit
forms severely handicaps itsusefulness.The
only way you can add form tags to pages in
Gold is to manually enter the tag using a
dialog. If and when Java applets displace
forms, Gold will still come up short: consid‑
ering that Navigator 2.01 is aJava-enabled
browser, I find it surprising that you cannot
embed a Java applet into your pages using
the Gold editor.

Figure3 -HoTMetaLProshowsHTML tagsgraphically
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Microsoft Inter‑
net Explorer 2.0
tags are no t sup‑
ported in Navigator
Gold or any other
version ofNetscapeNavigator.To use these
tags you must add themmanually then test
your pages using InternetExplorer itself. If
you planto useInternetExplorer tags exten‑
sively, you might be better off with
Microsoft's FrontPage, investigatedbelow.

One useful aspect of Gold (and some of
the other products reviewed here) is the
‘publish’ feature. Gold can automatically
upload pages to you r server via FTP or
HTTP,amendingthe linksand referencesin
the pages on the way to suit the arrange‑
ment of your remote site. Providedyou keep
the same directory structureon the localand
remote sites, this should work without need
for manual intervention.

Like all Navigator products, Gold canbe
downloaded from Netscape’s FTP site for a
90-day evaluation and does not come with
helpfiles. However,Netscapehasputa wide
range of documents, including help for the
program, HTML reference, and Web page
design advice, onto their own WWW site.
This help can be accessed transparently
from the Gold menus, provided your Inter‑
net connection is up and running.

I fi t supported forms, Java, andExplorer
tags, NavigatorGoldwould beanear-perfect
HTML authoring tool. It is entirely visual,
has an intuitive interface, is fully integrated
with themost popularbrowser, andsupports
the most popular set of proprietary HTML
extensions. If yourWeb pageneedsdon’t run
to forms, but you needgoodcontrol of layout
andexcellent handlingof images, thenNav‑
igator Gold is well worth checking out.

SoftQuadHoTMetaLPro2.0
Like WebEdit, HoTMetaL Pro has been
around for a while. Version 2.0, which I
examine here, has been available for less
than ayear andversion 3.0 is imminent.

Visually HoTMetaL Pro, as you can see
in Figure is 3, a sort of halfway house
between WebEdit and Navigator Gold.
Pages are displayed with the correct point
sizes and effects, and links are displayed in
the proper colour. The package inserts visi‑
bletags intothedocument, showingeachtag
pair alongwith the text it encloses.This can
bequite useful for getting an overview of a
document, but gets thoroughly annoying
after awhile. I was thankful that I could opt
tohide the tags andjust show the page itself.

HoTMetaL Pro has several very serious
flaws in the way it displays pages. When it
encounters atagor attribute it doesn’t recog‑
nise it cannot display the page at all, and
defaults to a simple text-only view as in
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R&RReportWriter
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&s, C IRCLE NO. 674



Table 1-Packagefeatures andcontact details

WebEdit. This is staggering behaviour ‐ it
means you cannot work ondocuments which
havebeencustomised with proprietary tags.
To compoundthe problem,version 2.0 has no
support for tags which are relatively com‑
monplace today, including those for back‑
ground and text colour. It can handle forms,
but in an unusual manner: the software can‑
not display the form elements in its editing
window, but lists the parameters and attrib‑
utes of the form tags in the text. At leastyou
knowwhat kindof form element is there.The
range of tags available in HoTMetaL Pro is
the smallest of any package reviewedhere.

The program happily displays inline
images, so long as they are in GIF format.
However, it doesn’t seem to know about
JPEG, which can be a problem since more
and more sites are movingtowards this com‑
pression technique. Place a JPEG image in
your page and you will see a caption claim‑
ing‘image not available’ ‐ not very helpful.

Assumingyou can getyour pageto display
in the editing window, the editing procedure
is much the same as in the other packages.
Buttonson the extensive toolbars insert tags
of various types in the text, with appropriate

‘whale wemake the changes. Weplan to makethis the most comprehensive developer
‘access the parts of thesite from the lst of inks below.

From the Magazine E-wonds

Subscriptions

Is hala cagieons roms Ss wo eelres
software developers -sotellus what you want to find bere. “ So

{Ech pcaien Cote Commumnnens at Adnan qeme hdb wnente a ie

EXE OnLine is the World Wide Web site of EXE,the software developers magazine. Our steis undergoing «radical re-design at the moment.soplease bear with us E‘developer resource avalable onthe Net.Whale wecomplete the re-design, you can still

dialogs poppingup where options need to be
set. To edit the properties of an element on
your page you must seek the ‘Edit SGML
attributes’ option on one of the menus,
because the toolbar button for this does not
exist. HoTMetaL Pro is a 16-bit application,
soright-buttoncontext-menusupport ismiss‑
ing. Most developers needto tweak the prop‑
erties of the elements on their pages on a
regular basis; I was disappointed to discover
that it is such a convoluted process. Nor are
the dialogs satisfactorily intuitive.Almost all
rely on the developer’s knowledge of SGML
attributes and tags, with little or noexplana‑
tion within the dialogs.

HoTMetaL Pro 3.0 will bea 32-bit appli‑
cation, which will add the ability to work
with longfilenames andother standardWin‑
dows 95 features like right-button context
menus. This is good news ‐ HoTMetaL Pro
2.0 is not ajoy towork with.

Testing pages is another let-down. The
editing window cannot beused to test links,
and there’s noway to pipeapageto anexter‑
nal viewer like Netscape, short of manually
savingthe file and re-loading it into Naviga‑
tor. A publishing option lets you change the

Figure 4 - The FrontPageeditor shows allpageelements accurately
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links to localdocuments and images in your
pages to correct links for the remote equiva‑
lents,but unlikeNavigatorGold,HoTMetaL
Procannot FTPyour pages to the server.
HoTMetaL Pro 2.0 does have some useful
options. You can set up your own macros for
frequently used functions, for example. This
is standardwithword processors,but I'veyet
to see the feature in any other HTML tool.
However, set against the more recent
releases, this package lacks features. The
real problem is that the HTML ‘standard’
doesn’t stand still for long, so to survive for
more than a couple of months an authoring
tool has to beable to take new andextended
tags in itsstride.Refusingto work becauseof
one unknowntag is simply notgood enough.

Version 3.0 of the program may improve
the situation, but I could not get any useful
work done with HoTMetaL Pro 2.0. Unless
their HTMLneedsarevery unsophisticated,
I doubt that any other users will either with‑
out much frustration.

Microsoft FrontPage 1.1
Since its acquisition FrontPage has been in
development behind the scenes at Microsoft
for severalmonths,and the goldcode for ver‑
sion 1.1 was released only last month.
Unlike the other packages reviewed here,
FrontPage is not only a Web page editing
tool. It includes the FrontPage Explorer and
Personal Web Server, which between them
provide all you need to set up a small Inter‑
net or IntranetWeb site.

The FrontPage Editor (shown in Figure
4) is ajoy to use. Of the four products, it dis‑
plays the widest range of HTML styles,
including all the Netscape enhancements to
version 2.0 and most, but no t all, of the
Microsoft Internet Explorer enhancements.
It functions far more like a word processor
than any of the other tools, with dialogs to
control paragraphand character formatting,
and to set colours and text attributes. It
offers a wide range of styles, including the
rarely-seen blink and citation. It is the only
editor I’veseen which allows you to compare
the HTML text sizes with the equivalent
point sizes. The toolbars are dockable, and
contain buttons to access virtually all tags
and functions, including forms. The editor
supports forms fu l ly, and displays them
properly onthe page, in the correct position.
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your paper document . ” e res
= Linda B r i g g s , Windows D e v e l o p e r

1994 Winner 's Cho ice Award
Windows Wor ld Open

ae
“ D o c - To - H e l p i s a n e l e c t r o n i c j o b

preserver. ” - Corey S a n d l e r,

1993 ANNUAL

0
MAGAZINE | xy

WIN AWARD
1993 Top 100 1995 Top 100

Windows Magazine Windows Magazine
Award A w a r d

Windows Sources

“No o the r p r o d u c t makes i t s o

easy to synchronize t h e s ty les in

your p r i n t and on l i ne manua ls . ” Y
han Wi laoa ; w indows Sources. “Doc-To-Help is t h e i dea l t o o l for con‑

v e r t i n g e x i s t i n g documents i n t o

Windows H e l p fi l e s . ” - David C l a i b o r n e ,

Windows Magazine

B e s t Test A w a r d

“For a l l i t s p o w e r , Doc-To-Help is remarkab ly

easy t o u s e . ” ~ P h i l We b e r, Visua! B a s i c

Programmer 's Journal

1 9 9 6 Reader 's Choice Award
Visual Bas ic P r o g r a m m e r ' s J o u r n a l

“ A n y o n e p r o d u c i n g Windows H e l p w i l l

love th is package . ” - Ba r r y S i m o n ,

PC Magaz ine

1995 Windows P lus
Pr ix d” Excel lence

* . . .Anyone look ing to create d o c u m e n t s ‑

whether p a r t s ca ta logs o r e m p l o y e e

g u i d e l i n e s ‐ i n Word 7 . 0 should cons ider

D o c - To - H e l p . ”  -  |  B o n n e r ,

Windows Sources

1 9 9 5 Winner 's Cho ice Award
Windows World Open

“There ' s s i m p l y no be t te r way to c rea te Windows on l ine

Help and no e a s i e r way to w r i t e a manual. That you can

use Doc-To-Help to w r i t e the manua l a n d automat ica l l y

turn t h e manual i n t o on l ine H e l p d e fi e s t h e i m a g i n a ‑

t i o n . ” - Woody L e o n h a r d , a u t h o r , The Mothe r o f A l l

Windows Books

C o n v i n c i n g ?

A l l g r e a t , b u t w h a t r e a l l y c o u n t s i s w h a t D o c - To - H e l p ® c a n g i v e y o u . L i k e g r e a t - l o o k i n gR e v i e w s .  A w a r d s .

p r i n t e d d o c u m e n t s . F u l l - f e a t u r e d W i n d o w s ® o n l i n e H e l p . A n d o n l y D o c - T o - H e l p l e t s y o u c r e a t e b o t h

P l u s i n t e l l i g e n t t o o l s a n d u t i l i t i e s t o s p e e d y o u r w o r k a t e v e r y s t e p a l o n g

W E X T E C H
f r o m a s i n g l e s o u r c e d o c u m e n t .

t h e w a y . F o r m o r e i n f o r m a t i o n ( o r f u r t h e r c o n v i n c i n g ) p l e a s e s e e y o u r n e a r e s t d e a l e r .

Admiral S o f t w a r e L t dQBS S o f t w a r e
P H : 4 4 ( 1 8 1 ) 9 5 6 - 8 0 0 0
FA X : 4 4 ( 1 8 1 ) 9 5 6 - 8 0 1 0
i n f o @ q b s s . c o . u k
C S E R V E 1 0 0 0 1 6 , 5 7 3

S y s t e m s t a r S o f t To o l s L t d
P H : 4 4 ( 1 7 0 7 ) 278300
FAX: 4 4 ( 1 7 0 7 ) 2 6 8 4 7 1
C S E RV E 1 0 0 6 3 7 , 3 3 0 1
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H igh lande r  So f twa re
P H : 4 4 ( 1 8 1 ) 3 1 6 - 5 0 0 1
F A X : 4 4 ( 1 8 1 ) 3 1 6 - 6 0 0 1
s a l e s @ h i g h l a n d e r . c o . u k
C S E R V E 1 0 0 7 3 5 , 3 3 1

P H : 4 4 ( 1 2 7 6 ) 4 1 8 4 7 1
FAX:44 ( 1 2 7 6 ) 682233
C S E R V E 1 0 0 6 3 2 , 1 4 7 5



R E V I E W S

As it is aMicrosoft application, any Word or image formats is catered for, rather larger i t s support for
Excel user o u g h tto feel at home. Editingthe than the averagebrowser can cope with, unknown tags and
properties for an object is just amatter of _ includingexotic formats likeTarga and vari- attributes. The edi‑
right-clickingand selecting ‘Properties’ from eties of TIFF. Colour ‐ with the exception of t o r takes the very
the context menu. This is the way an HTML coloured table backgrounds- is fully sup- civilised view that
editor ought to work. A very wide range of _ ported. Especially good about this editor is unknown tags and attributes should be left

alone. It is even possible to edit these
unknowns from within FrontPage, as the
program provides an ‘extended attributes’
dialog for that purpose.

The editor is not a ‘live’ browser and can‑
not beused to test forms, but if the Personal
Web Server is runningyou can test any link
which refers to a page on the current Web
site. Through the Web Server you can use
Netscape or Internet Explorer to test the
pages directly.

The FrontPagePersonalWeb Server is an
HTTP server which runs under Windows 95
or NT. The setup is rather primitive ‐ you
have to manually edit the configuration files
‐ but once that’s done, it works very effec‑
tively. Tell it where web pages are located
and you can retrieve files on your own
machine (or, if appropriately configured,ona
localnetwork).The FrontPageExplorer(Fig‑
ure 5) is, as it sounds,a bit like the Windows
Explorer. On one side of the main window is
an alphabetical l i s t ing of the Web pages
within the current web, with all their refer‑
ences and links to other pages. On the other
side is a diagrammatic representation of the

gernenope acbe= on :
multiple protocols on a single card. ;EverLock Sottware CopyProtectionX25,HDLC/SDLC,LAP-B,Async, sorrwans-onty Cony PROTECTIONSyten c a n e e a t f s u l a y ayp a t e n tcode c h n g e

Compression: s u p p o r t s al l DOS based programs i
Romote p r o d u c t s u p p o r t ; Produc t ser la l isat ion and User

Bisync, and custom variations. [Resaue.sisceaoisa
Quadron’s communications _ helpingpeople meet the critical Safe-D SecureDistribution

development tools for IBM demands of communications REGISTRATION &DISTRIBUTION CONTROL: Val id tration of“standard master’ product byend-user
realtimeco-processor cards can _ applications like stock market Isveraecangineering of program cade: r e m o t e l y e s e o n e v i a ‘ d e a l e r / d i e w i b u t e r oFauther;” p r o d v e t

S e k data delivery, automatic b a s

meiceaer bank services, telecommuni- .
ie | cations s w i n g , pone EverKey = tardware CopyProtection

» Le sale, travel reservation, and TOTAL Hardware Compatibility: S ing le -Wi re -Ze ro -Load , no PC power r e q u i r e m e n t : patented design not avai lable

process control.
Since 1986, people have

been finding Quadron tools S e m a p e n h i n i ywith ANYPE o rcanes s sS o e Chnnaens n e
Cornminieations easy to install, easy to use,

coprocessorcard and totally productive. For
today’s dependable solution

accelerateyour coding, improve to tomorrow’s communications
overall system efficiency, and needs, contact us now,
shorten your time to market.

We bring you C-language,
multi-tasking development for y | Quadron’
the IBMco-processor card. Sup- we oe
port standard and custom pro- c ine foea l e e
tocols with your choice of DOS, ante P a l a ,
Windows, or 0S/2. rN

Worldwide, our tools are we telephone +1805-966-6424
Sax +1 805-966-7630 3, H I G H S T R E E T , S T U D L E Y

W A R W I C K S H I R E . B80 7 H N
U N I T E D  K I N G D O M
Tel: 01 527 85 3322 Fax: 01 527 85 4411
BBS: 01 527 85 7878 (8, 1, None Parity)
Internet: gwa@gwassoc.demon.co.uk
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More Development Tools to
evaluate
More Middleware products to
examine
More Testing tools to see
Mo r e Vendors to interrogate

Than any other exhibit ion

Source

Track

Find

all this

And there’s loads mo r e go ing on at t he show

Hear f r o m the people who 've proved it works - and
w h a t they learnt.

Watch as t o p t e ams f r om key vendors p u t their o w n
development tools to the test as they race to
complete a fu l l y f unc t i on ing application in just 16
hours.

Get t he low-down on exactly wha t key tools
developers have go t up their sleeves f o r making
your job easier in the future.

Sponsored by

anit expo 66 event computing

The Essential Development Too l

software
development

Mission-critical
development made easy

Who w i l l y o u see at Software Development 96?
There’s so many exhibitors we can’t fi t them all in. Here’sjust
a few highlights

* Admiral * Bachman Information Systems * Borland
* Cognos* Computer Associatese Hitachi * Europe * IBM
¢ Informix ¢JYACC * Magic * Mercury Interactives NAT
Systems * Oracles Parc Place Systems * Performance Software
* Popkin Software & Systems Progress Software ¢ Rainbow

For a FULL list of exhibitors, fill in the coupon and fax
back on 01203 426449
Q Please send me an up-to-date list of exhibitors at

Software Development 96
° Q Pleasesend me complimentary tickets for

Software Development 96 Tick as app rop r i a t e

Mr/Ms Initials Surname

Job Title

Company

Address

Postcode Telephone

Fax 01203 426449 ;:



REV IEWS
web st ruc tu re , which enables you to see eas‑
ily where all your pages go to, local Web site
or remote. Once the Explorer has analysed
theWeb site, you can use it to navigate down
to the pagesyou want toedit. Doubleclicking
launches the FrontPageEditor.

If you need to publish a small Web site
across an Intranet, FrontPage on its own
may very well suffice for your requirements.
You would need to berunning aTCP/IP net‑
work over aWindows NT server, and to run
the Personal Web Server on the NT
machine. If your server was called netserver,
for example, you would point your browser
at http://netserver/ from within the
Intranet. If your corporate LAN was con‑
nected to the Internet as domain
Jbloggs.co.uk, you would point your browser
at http:/ /netserver.jbloggs.co.uk /. Personal
Web Server takes careof the rest , as long as
you are running a DNS service onyour local
network. If not , you can access the Personal
Web Server using the IP address of the
machine. Internet access for individual
machines will work only if the machines in
your LAN have unique registered IP
addresses and no t internally allocatedones.

Even developers using a Web service
provider to publish pages will find Front‑
Page useful. We maintain a mirror of the
EXE Web site here o n ou r s e r v e r , with
exactly the same directory structure and file‑

The professional defect

hitp://www.archimedesinc.com/devtools/

A R C H I M E D E S
s o r t w a n e

* CIRCLE NO. 679
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names. By configuring PersonalWeb Server
to point to those files it is possible to test the
static pages of the Web site directly from a
browser, without makingany changes to the
links in the pages themselves. Only when
changes have been fully tested dowe have to
upload the files to our site.

One thing FrontPage cannot do is FTP
pages to a remote site. It also falls down in
that, unlike Netscape Gold, it doesn’t sup‑
port al l the enhancements introduced in
Internet Eplorer 2.0, but since unknown
tags and attributes are handled by Front‑
Page without difficulty, it is easy to add
these enhanced tags by hand.

Of the four products, FrontPage Editor is
clearly the best in terms of the elements it
can display asstandard. The interface is the
easiest to use. It is fully visual, and just as
intuitive as Netscape Navigator Gold ‐ or
perhaps more. Like Gold, it lacks direct sup‑
port of Java applets. With the extra benefits
of asmall-scale Web server and the organis‑
ing abilities of the FrontPage Explorer, this
package is exceptional for corporate andper‑
sonal Web development.

Whichshould | use?
My experience with these packages taught
me there is no perfect Web authoring tool.
Each of the four reviewed has advantages
and drawbacks. Their main features and

MANUALS

Disk labels
Dataconversion

EXE: The Software Developers’ Magazine

COMPUTER

@Newm a n u a l sor reprints
@Allsizes. S h o r torlong run

commoner ORE
@Wire-o orperfect binding
@Printed copyright envelopes
e
e
e Artwork/origination service

details are sum‑
marised in Table 1,
but here, briefly,
are my findings:

WebEdit
comprehensive tool, ideal for the HTML
expert who is happiest working directlywith
the code. It features a huge range of sup‑
ported tags and a good previewer ‐ not to

is a

mention the attractive shareware price.
WebEdit is a well-established program with
excellent support from the author, but sorry,
no visual editing.

NetscapeNavigatorGoldhas the distinct
advantage ofbe ing integrated into the most
widely-used browser, and has full visual
editing. Lack of support for forms is a poten‑
tial problem, but if y o u have no need for
them Gold could be the package for you.

HoTMetaL Pro 2.0 is showing its age. Its
lack of support for common tags and JPEG
images is abig let down. The interface is idio‑
syncrat ic and sometimes unfriendly. It can’t
handle anything it doesn’t understand, forc‑
ing the Web designer to conform to its stan‑
dards. I'd suggest you wait for version 3.0.

FrontPage 1.1 is another solid Microsoft
product, and e a s i e r to use than most of its
rivals. The best all-round editor of the four
and aWeb server includedasstandardcould
well make this the one-stop Web publishing
solution for small compan i e s . a

SOFTWARE DEVELOPERS

PACKAGING

P r i n t e dboxes &sleeves @
Ring b i n d e r s / s l i pcases @

Postalc a r t o n sand labels@
CDidisk cases @
Disk pockets@

Disk duplication@
Shrink wrapping @
Assembly service @

STOP
SHOP

RIDGEWAY PRESS
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Novell, Lotus, Hewlett Packard, Oracle, Informix, Sybase, Corel, Symantec, Aldus, Sony & g wt
r i ceWaterhouse have all used InstalISHIELD to help add that professional finish. With sup- ira wy?
dort for all major Windows platforms in both 16 and 32 bit modes, not to mention a built in 5 =
visual Debugger, uninstallISHIELD, Online Reference, Automatic Billboards, and 40 prebuilt r r )
nstallation dialogs, InstalISHIELD is a must for that professional finish. iotal2°

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

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

SoftiCE Advanced Windows Debugger gives you the control, visibility, and power, to
debug 32-bit and 16-bitWindows applications, as well as system-level code at source- |
level or machine-level. It also debugs Windows DLLs, VXDs, dynamically loadable
VXDs, device drivers, and interrupt service routines. SoftICE even allows you to
debug DOS programs, TSR’s and DOS device drivers running in Windows 95 “DOS ,
boxes”. Unlike conventional application debuggers that “step over” system calls,
SoftiCE lets you trace difficult bugs right through to the system level ! SoftICE is a ker‑
nel mode component that can be installed as a boot driver, system driver or automat‑
ic driver for “on-demand” bugging. It can even be installed as a manual driver for
debugging applications or system-level code.

For more details or to order SoftICE call 0181 316 5001.

DemoSHIELD
DemoSHIELDisthe perfect way to increase your sales with the minimumofeffort and

prune s | investment. You can create presales presentations, enabling you to demonstrate your
software to potential customers without handing out the actual software itself.

z : Incorporate screen captures, AVIs, sound, text, graphics, buttons, boxes, hotspots, fad‑
2 ° ing and much, much, more with DemoSHIELD.
FS Op DemoSHIELD now includes a built in setup wizard based on InstalISHIELD which

Chis assists you in seven easy steps to create your installation. With both 16 and 32 bit ver‑
Demo." sions available DemoSHIELD offers a complete solution.

For more details on DemoSHIELD call 0181 316 5001 now.

Distinct TCP/IP VBX16 CodeBase 6.0 International Distinct NFS CodeSQL 6.0
Doc-To-Help Zinc Application Framework Accusoft ImageGear Bounds Checker

e -mail: D h i C O .Tel: cs < see HIGHLAN DERe-mail:sales@highlander.co.uk
Fax: ‘= //www.highlander.co.uk
CIS: 100735,3311 S Oftware L td "a
All Copyrights and Trademarks are the property of their respective owners. Prices are exclusive of VAT and remaincs to change without prior notice.
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ike an anorak,
the style of this
book is easier to

recognise than describe.
I associate books from
OReilly & Associates
withUnix, andthis book
has a ‘Unix style’. It
tends to be techy, infor‑

mal,andpositive.Author CraigHunt obviously
prefers the directness of the command line to
pull-down menus. NetworkingPersonal Com‑
puters with TCP/IP is a companion book to
TCP/IPAdministration, which covers the pro‑
tocols and setting up of TCP/IP Unix worksta‑
tions and servers.

Probably because of its ‘other half status
Networking is abit thin in some areas. It lacks
background,and presents nodiscussion ofwhy
and whether to adopt TCP/IP.

The book is geared toward the network
administrator who is at home with his Unix
network, but must now absorb PCs into a
TCP/IP network. The assumption is that the
reader is going to godown this road with PCs;
the book aims to ease the journey.

MasteringMicrosoft Visual Basic 4.0 reviewed byColin Smith
sif dominating
the world of
perating sys‑

tems is not enough,
Microsoft has shifted
some of i ts massive
resource of cash and
expertise to the busi‑
ness of producing
interactive training

materials. The first in a series of CD-ROMs for
developers areMasteringMicrosoftVisualBasic
4.0 andMasteringVisualFoxPro3.0, with Mas‑
tering Visual C++ 4 and MasteringMicrosoft
Access to follow. The packagesareexplicitly tar‑
geted at experienceddevelopers,andare geared
towards preparing programmers for the rele‑
vant MicrosoftCertificationExams.

The material in MasteringMicrosoft VB is
structured in two ways. One component is a
course which mixes conceptual information
with video demonstrations ( A V I files), labexer‑
cises, and self-checks.Theother is alibrary sec‑
tion which gives access to the course
components and sample applications, and
points to other resources.

66

Networkingassume readerswill bemore famil‑
iarwithTCP/IPthanwith PCs,soit starts with
aclear description of PChardwareandoperat‑
ing systems. The bulk of the volume looks at
how to link in PCs that r u n under a DOS,
WFW, Windows 95, Windows NT, or Novell
Netwareoperatingsystem. In each case a gen‑
eral discussion about implementing TCP/IP
under each operating system is followed by a
brief description of some popular products.
Good explanations of the terminology and the
underlyingconcepts are provided.

Each chapter contains some package-spe‑
cific instructions, but the purpose is more to
illustrate a concept rather than to replace the
installationmanual.Thephilosophy isthat ‘the
knowledge needed for trouble shooting is con‑
ceptual in nature’.The level ofdetail is enough
to convince the reader that the author knows
what he is talking about ‐ and borders on
hand-holding. Hunt manages to stay between
the extremes of drowning us with detail and
over-arching concepts with readable ease.

This book will enable network administra‑
tors to draw upa specification for a TCP/IP
package for a PCandwill help them install it.

Thehierarchical contents andtopic views ofthe
CD-ROM are loosely based on the proven
Microsoft DeveloperNetwork (Library) design.
However, the interface is not as slick as the
MSDNrendition, perhaps because it was writ‑
ten in Visual Basic 4.0 ( 1 6 b i t ! ) .

The video demonstrations, which occupy
approximately three hours of video files, are
accompanied by a running commentary deliv‑
eredbymultiple narrators.They rattle through
the material quite quickly, soviewers will find
themselves frequently fiddling with the slider‑
controlled zapper. The demonstrations and
sample applications have been kept short and
simple, ensuring that the conceptsofeachtopic
are introducedwith clarity, but at the expense
of any in-depth coverage.

The course is heavily biasedtowardsVisual
Basic’s database andOLE functionality. Those
familiar with VB will find the first three chap‑
ters wastedonelementary fundamentals.How‑
ever, these early chapters provide a sufficient
introduction for total VB novices to get a feel
for the program before the advanced topics.

Four chapters concentrate on VB’s data‑
base features, and provide some grounding in

EXE: The Software Developers’ Magazine

It also provides some troubleshootingpointers.
Adding PCs to a TCP/IP network involves not
only modifying the client PCs but also prepar‑
ingthe (usually Un i x )servers. These processes
are clearly described.

The final chapter covers the integration of
Novell Netware into a TCP/IP network.
Althoughonly 25pages long,the sectioncovers
the theory of combining the protocols with the
practical detail needed for it to work, which is
not a simple proposition.

Enthusiasm for the Internet is showing no
signs of abating, sothe need for a book on this
topic is growing. However, this book does not
appear to have been dashed off to cash in on a
market opportunity ‐ it is simply in the right
place at the right time.

Jf Verdict: Recommended

Ne hing Pe 1C

with TCP/IP
Craig Hunt
O R e i l l yand Associates

database terminology, but it will help to have
some previous database design experience.
Next up on centre stage are OLE servers and
automation, and a whole chapter is dedicated
to showinghow to create add-ins for VB.

The final chapter presents a mish-mash of
topics that includes the VB code profiler, using
SetupWizard, invoking help, using resource
files, andusingSourceSafe.

The video demonstration segments are the
natural way to present VB concepts, but more
use of this powerful tool would havemade the
title more enjoyable andvaluable.

MasteringMicrosoft Visual Basic 4.0 has
too little content and not enough depth to lead
anyone to say rightly that they havemastered
eachof the topics. It doesoffer sufficientclarity
toprovide agood introductorygrounding in the
database andOLE technologies of VB.

Verdict: Recommendedfor
intermediaryVB developers

Title: MasteringMicrosoft VisualBasic4.0
Publisher: Microsoft
Price: £79.00
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Accusoft ImageGear - TheN?1Ima
The New Accusoft ImageGear offers support for 36 different Raster Formats
as well as a vast range of features including panning, scrolling, Zooming, multi‑
ple palette image display, colour reduction, brightness, contrast, sharpness,
cropping, clipboard support, 10 display effects: flip, invert, rotate, complete scan‑
ning control, resizewith interpolation, printing, fast image display, area selection,
image compression support and much more. There are a wide range of versions
available including VBX & OCX and with over 400 functions and incredible per‑
formance Accusoft ImageGear is a must for professional developers.

Call now on 0181 316 5001 for your free information pack ! 5

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

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

Distinct TCP/IPVisual Edition‑
Dist inct TCP/IP offers you a choice of 16-bit/VBXs or 32-bit OCXs giving you the
opportunity to build your applications to run on either Windows 3.x systems or
Windows 95 / Windows NT. Distinct TCP/IP covers a wide range of protocols includ‑
ing Windows sockets, SMTP, POP2/POP3, NNTP, RCP, Rshell, FTP, Telnet, Rexec,
Rlogin, TCP Server, Finger, Whols, TFTP, TCP/UDP/ICMP, SLIP/PPP & VT220.
What's more Distinct includes support & examples for a variety of languages including
Visual Basic, C /C++, MS FoxPro, Borland Delphi, MS Access etc.. Distinct TCP/IP
is 100%Windows Sockets compliant and includes source code samples for all VBXs
and OCXs as well as extensive on-line and printed documentation.
For more details or to order Distinct TCP/IP on next day delivery call 0181 316 5001.

BoundsCheckerNT/95- 7
BoundsChecker NT/95 delivers more automatic error detection power than ever
before. BoundsChecker is integrated into the Microsoft Visual C++ IDE, making it easy
for you to routinely check for programming errors. The NEW advanced technologies,
including Compile-time Instrumentation, detect 400% more error categories than con‑
ventional products. Make BoundsChecker part of your daily development process by
checking for errors early and often! You'll improve software quality, increase produc‑
tivity, and shorten time-to-market... all at the click of a button.With BoundsChecker you
get first class result’s every time.

For more details or‐ on BoundsChecker call 0181 316 5001.

_HighlanderSoftware
Doc-To-Help DemoSHIELD16/32-bit Borland C/C++ 5.0 Track Record (single user)

Tel: 0181316 5001 I | AN R e-mail:sales@highlander.co.uk
Fax: 0181316 6001 IGHL DE http://www.highlander.co.uk
CIS: 100735,3311 So ftware L td By

All Copyrights and Trademarks are the property of their respective owners. Prices are exclusive of VAT and remain subject to change without prior notice.
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Showcasing the UK
Database Industry DA ABASE

e x p . 0 9
Whatever your database problem
Whichever top vendor you w a n t 25-27TH JUNE 1996, NEC, BIRMINGHAM
to talk to

Only Database Expo 96 has
ALL the answers.

To take t h e p a i n o u t of y o u r Data Warehousing
pro ject , do y o u need to evaluate
OLAP products: M D B M S s vs RDBMSs?
the o p t i m u m hardware: SMP/MPP servers?
the best D a t a Extract ion tools?

Promising
Seamless, t r a n s p a r e n t access t o
Structured and unst ructured data
Via a c o m m o n access language

Runn ing yoursel f ragged t r y ing to compare a n d
evaluate the latest products?
RDBMS (+ MDBMS, ODBMS, ORDBMS)
S e t e Reiliabtlen techs Who w i l l y o u mee t at Database Expo 96?

Anybody who's anybody in the Database industry. We can’t fitPerformance managemen t
them all in. Here’s just a few highlights:

* Borland ¢ Bull * Cognos * Compuware * Computer
Associates * Hewlett Packard * IBM « Information Advantage
¢ Information Builders ¢ Informix * Kenan ¢ MicroStrategy

Dis t r ibu ted database management tools * Oracle * Planning Sciences « Prism * Progress Software
Database Midd leware a n d gateways * Sequent * Unidata

H o w d o y o u M a n a g e t h e Mess?

For a FULL list of exhibitors, fill in the coupon and fax
back on 01203 426449

The Grea t Database Debate Q) Please send me a FULL list of exhibitors
Q Please send me complimentary tickets for Database Expo 96

The OLAP Panel Debate ~ OQPlease send me details on the Database Expo 96 conference
Tick as appropr iate

FREE Vendor presentations Mr/Ms Initials Sinnenve

‘ 3s Job TitlThe D a t a Warehousing Experience p a i n s

Company

ALL ALL Address

Postcode _ _ _ _ _ _ _ . Telephone

Sponsored by Tel 01203 694549
anitexpo96 e v e n t computing Fax 01203 426449

N:D



DiscountedBooks - ExclusivelytoYou
PrenticeHall are the suppliers of this month’s selection of bargainbooks

Teach Yourself Java in 21 Days
By Laura Lemayet al
Normal Price: £37.94 one
Price To You: £29.99
his best-sellingtitle pro‑
vides adetailed guide to developing multi‑

platformapplicationswith the hot new Java FLAV
language from Sun Microsystems. in21days
Teach Yourself Java in21Days shows readers
how to develop applications using this groundbreak‑
ing language injust three weeks! You'll learn toadd interactivity,
animation, and full multimedia to your web presentations, such as
3-D models, bouncinggraphics, and more. Includescoverage of browsing Java
applicationswith Netscapeandother popularWeb
browsers. Bundledcompetewith CD-ROM and Sun's
OfficialJava Developer's Kit.

At rs

Delphi 2 Unleashed
ByCharles Calvert
Normal Price: £54.95
Price To You: £43.96
his book will help every
programmerget the most from the latest

version of Delphi.All the most recent information is

Selection RRP YourPrice
Teach Yourself Java in 21Days £37.94 £29.99
Delphi 2Unleashed £54.95 £43.96
ProgrammingWindows 95Unleashed £46.95 £37.56

Descriptions of all books below can befound in EXEMagazine,May95to May96

Selection RRP YourPrice Month
Schildt's AdvancedWindows 95Programming £22.95 £18.00 May96
EssentialJava £26.95 £21.00 May96
Cross-Platform Programming for Windows £26.95 £21.00 May96
Foundations ofVisual C++ Progr for Windows 95 £38.99 £29.95 April96
Visual FoxProDeveloper'sGuide £41.67 £31.25 April 96
DelphiProgramming for Dummies £18.99 £14.25 April 96
Unix Internetworking,SecondEdition £52.00 £39.00 Mar 96
Survival in the SoftwareJungle £39.00 £29.00 Mar 96
DistributedandMulti-DatabaseSystems £49.00 £37.00 Mar 96
The Fax ModemSourcebook £24.95 £18.75 Feb 96

PRENTICE HALL
\ V I A C O M COMPANY

inside, includinghow to developclient/server applications, multimedia programs,
and advancedWindows programming. The CD-ROMpackagedwith Delphi2
Unleashedincludesall of the source code from the book, aswell assample
applications anddemo software from the leadingdevelopment tools
manufacturing companies. Author Charles Calvert is currently amemberof
the BorlandDelphiDevelopersRelations team.

ProgrammingWindows 95
Unleashed
ByPeterBelewet al
Normal Price: £46.95 lo
Price To You: £37.56
his invaluable reference
manual comprises over 1,000 jam-packed

pages focused onapplicationdevelopment for
Windows 95. Programming Windows 95 Un‑
leashedpresentsa list of characteristics and
functions necessary for programming Windows 95,
and brings you up to speed on the enhancements, includingPlug&Play,
long filenames, and the registry. The included CD-ROM contains al the source
code, plus a help source file that demonstrates all of the new help features found
in Windows 95. Designated “recommended for Windows 95 developers” by Neil
Hewitt in the April issueof EXEMagazine.

Informationsupplied bythe publisher

Selection RRP YourPrice Month‑
Window Multi-DBMSProgramming £45.00 £33.75 Feb96
Object Orientation -SecondEdition £24.95 £18.75 Feb96
InternetWorld 60MinuteGuide to VRML £18.99 £14.25 Jan96
World Wide Web SECRETS £38.99 £29.25 Jan96
InternetWorld 60MinuteGuide to Java £18.99 £14.25 Jan 96
Windows 95Secrets £38.99 £29.25 Oct 95
Power PCProgramming for Intel Programmer £48.99 £36.75 Oct 95
201 Principles of Software Development £20.95 £16.80 Sep95
Oracle: The Complete Reference, Third Edition £25.95 £20.80 Sep95
Teach Yourself Delphi in 21Days £23.00 £17.25 Aug 95
Delphi Unieashed £35.50 £26.65 Aug 95
Heavy MetalVisual C++ Programming £37.99 £28.50 July 95
5OLEWizardry £28.95 £23.30 June 95
C:The Complete Reference £25.95 £20.80 June95
The Visual C++ Handbook £25.95 £20.80 June 95
Guide to the Best UNIX Tips Ever £23.95 £19.20 June95
Object-OrientedGraphics Programming in C++ £29.95 £22.50 May 95

Cheques or purchase orders only.
tenciose acheque for =.ae

(payable to EXEMagazine anddrawnon a UKbank)

£3.50

Vol 11-Issue 1 / June 1996 EXE:The Software Developers’ Magazine

(J | enclose a company purchaseorder. Pleasesendan
invoice.

Simply fax to 0171 437 1350(withpurchaseorder) or post
(with cheque) this formwith your order to:



Forall competition entries, sendyour postcards to:
EXEMagazine, Freepost39 (WD 1414/29), St Giles House, 50 PolandStreet, LondonW1E6JZ

Call today & request your £100 Voucher from Rainbow,
redeemable against your first Sentinel order!

ainbow Technologies is world renowned for i ts software pro‑
tection products. Our highly sophisticated, Sentinel keys com‑
bine hardware and software technology to prevent the unau‑
thorized distribution and use of intellectual property. Over 8

million Sentinel keys currently protect software for more than 15,000
companies.
New to our product range is SentinelLM (License Manager)which

controls access to client/server applications offering developers a high
degree of licensing flexibility with enhanced security features and pro‑
vides end-users with advanced reporting tools. SentinelLM is available
for both UNIX and Windows platforms, and supports a variety of
clients.
To offer the most complete and comprehensive support services,

Rainbow employs the largest engineering and technical staff in its
industry. Committed to product innovation and customer satisfaction,
Rainbow assurescustomers of ongoing product superiority and compat‑
ibility as new technologies emerge.

Rainbow is also the first software protection company to receive ISO
9002 Certification affirming the high quality of Rainbow's system for
delivering products and services.

To request you r £100 voucher contact ourSecurity Experts on:
01932 579200 email: sales@uk.rnbo.com
Visit o u r web site at http://www.rnbo.com
Information supplied bythe publishers

ADVERTISERS INDEX
PRODUCT/SERVICE CIRCLE PAGE ADVERTISER PRODUCTSERVICE CH
SmartCardSystem 667 51 InstallShieldCorporation II
SecuritySystems 684 IBC _Intasoft
BugTrackingTool 679 MKS I
ProgrammingTools 672 MKSII
GraphicsTools 670/671 Nu-MegaI

678 Nu-MegaII
POET
Popkin
Premia
QBS I

DevelopmentTools QBS II DevelopmentTools
DevelopmentTools QuadronServiceCorporation DevelopmentTools
Comms Library RainbowTechnologies
P ing Tools RhinoTraining
P m m i n g Tools RidgewayPress
SecurityProducts R&RSoftware
DevelopmentTools SystemScience
DevelopmentTools SystemStar DevelopmentTools
SoftwareServer WexTech Doc-to-Help
D-Mail Books
OS/2Warp i GUILibrary
Installshield
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To adver t ise, call K i atkins 0171 287 5000 x3402
e ranw@dotexe.demon.co.uk

Where can a Software Designer find unprecedented R&D
investment, the most up-to-date technologies and practices, a

committed team of professionals working together - and a superb

lifestyle, living in one of the country’s most outstanding areas of
natural beauty?

At Motorola ECID, in Wiltshire, that’s where.

As one of the leaders in the design and manufacture of digital
cellular technology, we can offer the perfect climate in which to

develop your career - designing the state-of-the-art base station
technology of tomorrow and applying your skills throughout the
project life-cycle.

With graduate-level qualifications and at least 2 years’ experience
of software development and design using C, as well as exposure

to the full development life cycle, expertise in any of the following

could bring you closer to the leading edge:

°©GSM °CASEtoo ls °*UNIX * SSADM

We offer packages ranging between £20K - £30K, on top

of excellent training, a global culture and outstanding career

prospects in a growing, international company that is totally

committed to investing in the best people and the best technology.
Please write with full CV to Pippa Holdom, Human Resources

Department, Motorola ECID, 16 Euroway, Blagrove, Swindon,

Wiltshire SNS 8YQ or fax on 01793 539024. M O T O R O L A
EuropeanCellular

Pleasequote Ref: PH/NF/1182. Infrastructure Division



i e s >a
Developers fo r CTI systems

£ 1 7 , 0 0 0 t o £ 2 6 , 0 0 0
Requi rement
We r e q u i r e Developers/Consultants f o r the design and development of
the n e x t phase of o u r CTI s y s t e m s and applications, u s i n g the e m e r g i n g
and available telephony standards - (TAPI, TSAPI, NT TAPI)

Development.
Development of CTI s e r v e r s , providing standard API links to telephony
devices and extending e x i s t i n g
applications that utilise the e x i s t i n g and c u s t o m APIs developed by
Exepos

applications. Development of

Ideally y o u wi l l be a skilled Windows prog rammer with e x p e r i e n c e in
SQL, O D B C , C/C++, MFC
Exposure t o development e n v i r o n m e n t s such a s VB.

and Windows N e t w o r k i n g e n v i r o n m e n t s .

Delphi, Access
would be an advantage

Consultancy
Asabove, with less emphasis on the s y s t e m development but with good
t e a m m a n a g e m e n t and c u s t o m e r in ter fac ing skills. Programming skills
a r e d e fi n i t e l y required although more exposure and e x p e r i e n c e a t
general application development would be an advantage

The Role
Yo u will be expected to liaise wi th and provide technical s u p p o r t to
both the
development of solutions. Aswell as possibly manage other developers

c u s t o m e r s and consul tants to a s s i s t in des ign and

in this ro le and liaise w i t h a n y third p a r t y
developers or software providers

If y o u are interested then please send
a n u p - t o date C V t o

Ne i l G o w , Exepos L t d
Acorn H o u s e , S t r a i g h t Bit
Flackwell H e a t h ,
B u c k s , H P 1 0 9 L S
Tel : 0 1 6 2 8 533143
Fax : 0 1 6 2 8 533145

WINDOWS DEVELOPERS - £28K + ben:
LEADING EDGE DESIGN

Lan/comms Software House
Strong C/C++ with MFC or SDK

- Midlands

SOFTWARE ENGINEERS- to £28K + bens - West Midlands
REALTIME DEVELOPMENT
Electronic Weighing Systems

Embedded C/C++, Structured Methodologies

TEST ENGINEER- to £40K - Berkshire
OO Development

Banking Software House
Automated testing t o o l s , windows preferred‐ ‐ ‐ ‐ ‐ ‑

We are specialist recruiters for professional Engineers
with excellent software development experience

throughout the UK. If you are looking for a career move,
contract assignment, or considering your career options

then contact us for a confidential discussion.

Carlsson Technology Limited
Software Recruitment Specialists
60 Chertsey St, Guildford, GU1 4HL
Freefone 0800 525004
Email gz35 @dial.plpex.com
URL: www.exe.co.uk/carlsson
Tel: 01827 316600 Fax: 01827 316602

Carlsson
email : n g o w @ c i x . c o m p u l i n k . c o . u k | Offices i n Guildford : Winchester : London : Birmingham

JOB JOB JOB

LOCATION SALARY LOCATION SALARY LOCATION SALARY
|

| A rapidly expand ing s u p p l i e r o f EIS solutions i s now Our client i s searching for highly p r o f e s s i o n a l a n d com- High c a l i b r e Software Engineers are r e q u i r e d b y our
| investing i n new d e v e l o p m e n t p r o d u c t s targeted a t the mitted Software Engineers with a m i n i m u m o f one years client, a l e a d e r i n Open Sys tems Technology. Suitable

UNIX and 32bit Windows plat forms. Suitable candi: e x p e r i e n c e o f writing 'C’ c o d e u n d e r UNIX. Any e x p e r i - candidates will h a v e y ‘C’ p r o g r a m m i n g
dates must b e educated t o degree level a n d have i n ence o f C++ a n d OOD w o u l d b e a d v a n t a g e o u s . The e x p e r i e n c e i n a UNIX
excess of one y e a r ' s 'C' and/or C++ under UNIX ( H P - deal candidates will h a v e e x p e r i e n c e of working ina opera t in
UX or SunOS of added interest). Any familiarity with large, well structured d e v e l o p m e n t environment. There | erwriting, alth
TCP/IP or NFS would be advantageous. Challenging are a l s o o p p o r t u n i t i e s for those Software Engineers with able. Working in
technical work and the opportunity to be par t of a highly experi e of real-time embedded software systems. v e d in the deve
successful organisation are on offer. Successful candidates will be work ing on leading edge xisting products by

network management systems. There is also the oppor- lutions.
REF: PP/1 tunity for limited European travel REF: DE/2 REF: LC/3

JOB JOB JOB

LOCATION SALARY LOCATION SALARY LOCATION SALARY

Our client is a successful software house, specialising in
the development of med ica l appl icat ions. They are cur‑
rently searching for Programmers with strong 'C' unde r
UNIX skills. Any e x p e r i e n c e of communications/net‑
working protocols or of Oracle or Sybase would be
advantageous, but is not essential. Working in a friendly
team, there are excellent opportunit ies for career pro‑
gression.

REF: CP/4

This international investment brokerage h a s a r e q u i r e ‑

ment for a UNIX Systems Administrator. Candidates will
h a v e a sound UNIX systems administration background
along with some networking skills, preferably TCP/IP
Any banking or other financial applications e x p e r i e n c e
would be advantageous, but is not essential. An interest
in the Internet would also be useful. A flex ib le working
attitude a n d the ability to react quickly in a fast mov ing
environment is essential

REF: JK/S

These p o s i t i o n s will a p p e a l andidates interested in
d e v e l o p i n g s y s t e m s for t h e g room environment
Ideally a g r a d y o u should have strong 'C' a n d / o r
UNIX programming skills gained in a financial e n v i r o n ‑

ce with relational databases |
or Powerbui lder) whilst not

al lenging |

ment. Additional exper

par t icu lar ly Oracle
essent e
d e v e l o p m e n t  e n v i r

andidates s h o u l d
ident

REF: JK/6

Logistix Recruitment Limited
Lamb House, Church Street
Chiswick Mall, London W4 2PD
Fax: 0181-742 3061
email: l og i s t i x@atlas.co.uk

We havea large number of PERMANENT and CONTRACT
opportunities throughout the UK. Please call one of our consultants

for further information or, alternatively, post/fax/email a CV to us
and we will contact you at a convenient time.

Tel: 0181-742 3060
[Agistix



EER ¢eDEVELOPMENT

Visual C++ Development
Farnborough Up to £32,000 + bens

i The Company: One of the wor l d ’s leading b u s i n e s s and
Hj leisure travel specialists.

The Position: Working within the business centre you will be
designing and developing advanced systems including reser‑
vation and travel systems.
The Person: You should be degree educated with a m i n i ‑

i mum o f 2 years e x p e r i e n c e o f Visual C++ and MFC. You
should have a commitment to quality and an enthusiastic [ i m e

#) approach. Ret: AW/412

OLE/WINDOWS NT DEVELOPMENT
Birmingham To £35,000 + Car + bens

systems with d e v e l o p m e n t d i v i s i on i n the heart o f the
Midlands.
The Position: Senior Software Engineer to w o r k on the lat‑

i est component based OLE development.
The Person: A t least 4/5 years’ e x p e r i e n c e a s a developer [ i
with excellent C++ skills a l ong with some of NT, OLE, MFC,
g o o d interpersonal skills a n d project contro! skills

Ref: PH/412

Windows NT & Visual C++
City £25,000 to £35,000 + benefits
The Company: Developers of NT based component based ff
systems for leading city based blue chip clients.
The Position: Analyst programmer requi red to undertake the
development of Windows NT applications u s i n g Visual C++
a n d utilising Object Oriented Technology.
The Person: Degree educated with e x p e r i e n c e o f Windows
NT, Visual C++/MFC a n d Visual Basic. Any further e x p e r i ‑
ence of SQL Server, Component development (OLE) or client
server. Ref.Duar |

e VISUAL BASIC MOVE TO V.4
Croydon Up to £25,000
My client r e q u i r e s a Visual Basic programmer to work on the
development of new projects with in their IS department.
Current work is in Visual Basic 3a n d MSAccess with future
projects in VB4 and SQL Server. Appl icants will need at least
12 months’ Visual Basic a n d MSAccess exper ience .

Ref: TJ/411

'C’, C++ MS-Windows SDK
for Financial Exchange

City to £30,000 + excellent benefits
The Company: Dealing on the world-wide commodities mar‑
kets.
The Position: Developing MSWindows based systems for
the trading floor a n d ‘office trading’ environments.
The Person: A t least two years’ ‘C’ e x p e r i e n c e a n d one
year's C++ developing MSWindows appl icat ions in a com‑
mercial environment. Experience of the SDK is r e q u i r e d and
any further knowledge of MFC, real-time Windows develop ‑
ment or trading systems would be of particular interest.

Ref: DL/411

C++ REAL-TIME ACCESS CONTROL
Cambridge £18,000-£28,000
The Company: Leading suppl ier of Electronic Security sys‑
tems for the ‘global’ access contro! m a r k e t , selling total solu‑
tions.
The Position: To contribute to the whole deve lopment life
cycle from design and specificat ion to implementat ion us ing
the latest technologies.
The Person: Both junior a n d sen io r software engineers are
required with a minimum o f 1 year u p t o 4 years e x p e r i e n c e
of Visual C++ or MSAccess. Ref: PH/411

Visual C++ 32-bit Windows Development
Hants/Berks Border to £30,000
The Company: Software company producing virtual reality
systems for use inboth Home entertainment a n d industry.
The Position: Developing VR systems us ing 'C’ or C++ on
MS-Windows and Silicon Graphics (SGI) systems.
The Person: One year 's m i n i m u m e x p e r i e n c e o f Visua’
C++/MFC and Win 32 for 32-bit Windows development. Any
further e x p e r i e n c e o f Multimedia o r graphics libraries would
be very beneficial Ref: D 3 1 2

BORLAND C++, OWL
Peterborough £20,000-£28,000 + bens
The Company: Young but expand ing software supplier o f
leading MIS a n d manufacturing software.
The Position: Analyst/Programmer with a PC background to
take responsibility for d e v e l o p m e n t projects from initial concept
through to implementation.
The Person: At least one year's computing exper ience, ideal
ly 23 years with a Windows/PC background and some d e v e l
opment exposure to Borland C++ and OWL. Ref: PH/413

VISUAL C++ RISK DETECTION SOFTWARE
Windsor/Slough c£23,000 +bens
The Company: Leading independent company developing
the latest in currency risk management software available v i a
the Internet
The Position: Working in a small team you will be working on
the next generation of MSWindows software across the
Internet
The Person: You will have gained at least 1 year ’s experi‑
ence o f Visual C++ with some MFC e x p e r i e n c e . A n interest
or knowledge of the Internet would be an advantage.

Ref: JU/411

These are asmall selection ofour current vacancies, Pleasecall or send/fax aCVfor more information.
S I O N

pct en Telephone: 01908 260910
VISION Computer Recruitment, 70A High Street, Stony Stratford, Milton Keynes MK11 1AH.

Fax: 01908 260098 Email: m a i l@ yisioncr.co,uk
For more jobs, browse our web page at: http://www.visioncr.co.uk

S o  |  r c siN iN

SELECTION HP-UX SUPPORT SELECTION
BRACKNELL/CONTRACT or PERM C26k + car
Experienced Unix engineers or systems administrators sought to join a busy
international response centre with anoutstanding worldwide reputation. Skill areas of
particular interest HPUX(800 series), LVM, TCP/IP and C.Anopportunity toget right
to the heart of technology. Contracts are suitable for first timers.

POWERBUILDER/SYBASE DEVELOPERS
SWINDON 4-6MTH CONTRACT
Developers with 12 months+ experience of POWERBUILDER are required to help
develop a Claims application. Financialexperience useful, but not essential. Preferred
RDBMS, SYBASE.
THAMES VALLEY RAD PROJECT LEADER = 3 5 ) . ig
Major Hardware vendor who is expanding into system solutions provision seeks an
experienced project leader who can participate in Pre-sales activites as well as leas
client server developments. Essential skill set includes RDBMS (pref Oracle), OO or
Entity Relationship Modelling and C or C++. Fantastic opportunity to be part of a
greenfielddevelopment.
THAMES VALLEY ORACLE/C/00 AP c30k + pkg
Client server solutions company seeks a RAD developers to work on a major new
project. Software house background preferred. Must have 2 years + relevant
experience using RDBMS, modellingskills and 18 months+ practical use of C or C++.
Anopportunity to get involved in Pre-sales and all of the development cycle.

HP-UX SYSTEMS ADMINISTRATOR
BRISTOL c22k + pkg
Major Hardware vendor seeks a Unix Systems Administrator with some HP-UX
experience to provide services to both intemal and external clients. Challenging role
with lots of potential and training.

IT Selection, PO Box 275, Guildford, Surrey, GU4 7GD.
Tel 01483 453381 Fax 01483 453382 Email IT Selection@cityscape.co.uk
These are but a few of our current opportunities why not visit our home

Microsoft Windows ‘ C + + ’ Programmer

Pacific Solutions L t d(PacSol), a market leaderin Imaging
software for the AS/400, is looking to expand its team of
dedicated development engineers.

Applicants should have at least two years Microsoft Windows
p r o g r a m m i n g experience using C + + . Familiarity with
Microsoft's Visual C + + 1.5x development environment will
be a distinct advantage.

Whilst it is not essential to have programmed for the IBM
AS/400 the successful candidate will be expected to become
familiar very quickly with the existing Client/Server applications
and take a role in the development of new products and
features.

PacSol develops and markets the ImageView and CaseView
systems which have over 100 installations world-wide with an
international distributor network. Employees are encouraged
to use initiative and imagination and have a ‘can-do’ approach
to their work.

Remuneration is negotiable and the company offers a range
of employee benefits.

Please send details about yourself to:
Richard Blyth,
Pacific Solutions Ltd, Kingfisher 170,
Frimley Business Park, Camberley,
Surrey GU16 5SG
Tel: (01276) 808860
Fax: (01276) 808972
E-Mail: gbpacrjb@ibmmail.com

No Agencies



Inkometal AG
Trading company active in trading of industrial
goods, belonging to a group of 10 companies, is
seeking:

SOFTWARE ENGINEER
PROGRAMMER

We expect:

™ extensive experience in EDP-organisation,
object orientated programming, relational
databanks, LAN and WAN, SUN/Macintosh

thorough knowledge in UNIX and MacApp

@ modest to good oral and written knowledge
of the German language

Employment will be in our Zurich offices; the
position will also involve interaction with other
companies within our group.

Kindly send your CV and current salary details to:

InkometalAG,
Oerlinkerstrasse 7, 8057 Ziirich
Tel: 01/363 13 14, GAD-Dept.

CONSULTANCY IN LONDON c£50K
Rare opportunity to join an International Company at the forefront
of cross platform applications development and software tools
design for client server and portable systems.

They seek 4+ highly qualified software engineers for both
Consultancy and hands on development roles, in addition an
opportunity exists for a support eng ineer to grow i n t o consultancy.

They need your in depth exper ience of both MS-Windows and
X-Windows GUI development u s i n g C/C++ gained in an OOD
environment, Windows-SDK and OSF/Motif. Any experience of
Macintosh systems an advantage.

This is a m a j o r opportunity to enhance your skill set and career
prospects working on a broad range of both Projects and Applications
software. You can expect to keep up with the latest tools and software
engineering technology, delivering powerful portable applications
software for the range of current platforms and operating systems
environments including M S - W i n d o w s , Windows-95, Windows-NT,
X-Windows ( U N I X ) , OS/2, Macintosh, OpenVMS ( D E C ) etc.

An excellent remunerat ion package to £50K (optional c a r ) plus the
usual company benefits including healthcare ete is on offer to the
ideal candidate with excellent packages for the less experienced
des igner.

3 Web pages soon but ISnow o n : ashasscoc@ tep.co.uk

S H Call Ron C o o k ,ssoe i a t es K a y e Chambers or
James Hunt Now!

ICAL RECRUITMENT CONSULTANTS Telephone
i r s t F l o o r , 3 9 t o 4 1 H i g h S t r e e t € .

R i n g w o o d , H a n t s , B H 2 4 1 A D 01425 475480
T E L : ( 0 1 4 2 5 ) 475480 F A X : ( 0 1 4 2 5 ) 480807

MARINE AND OFFSHORE ENGINEERING CONSULTANTS
GLOBAL MARITIMEeo

We are an engineering software and consultancy firm
developing operational and engineering software mainly
for the offshore oil and gas industry. We are looking for 2
software engineers to work within a small team and to be
able to make a contribution to all stages of the software
development process.

C/Visual C++/MFC/Windows NT
Central London
@ degree in a numerate discipline.

@ 2+ years experience in Windows design and
development.

@ any p r e v i o u s exposure t o shipping o r offshore industry
or additional experience of real time data acquisition,
c o m m s , network programming or FORTRAN would
be an advantage.

Salary will be in accordance with age and experience.
Send your CV to:

Barry Mi l le r, Global Maritime Technical Services Ltd
Maritime House, 12Craven Street
London WC2N 5PB
fax : 0171 839 4206
e-mail : miller.home @dial.pipex.com

UMREAL-TIME EMBEDDED
SOFTWAR

‐ Graduate ~ to ~ Guru
£20,000 £40,000

First Class opportunit ies from fresh Graduate £20,000 to
Technical Guru c£40,000 - to join our client, a high growth, world‑
beating Company - based rural SE England - to work at the
forefront of computer and communication technology.
If you have (or expect to achieve) an excellent qualification in
Computer Science, Electronics or related topic and have
exper ience in any of the following fields:

Real-time Embedded Software
C & Assembler

Speech Recognition
Asynchronous Device Drivers

Video Compression
Ethernet - Token Ring - ATM

Network Protocols
IP Routing

Telephony Switching - PBX core
ISDN - DPNSS

Video Conferencing
ITU Q29xx Q93xx H32xx

Windows NT/95 or UNIX Kernel
Call ECM now for further information on 01638 742244 quoting
ref: 1266. Alternatively, send your CV by Fax: 01638 743066.
Email: topjob@ecmsel.co.uk or Post to:

ECM SELECTION LTD
The Maltings, Burwel l , Cambridge CBS OHB
http://www.ecmsel.co.uk



ands, | presume
developments on the robot

front. Together with
of Strathclyde , BT has been
a robot which lives /sic/ in
singVirtual Reality technol‑

(naturally) telephone wires,
in other parts of the country
another environment through

Further plans for ’96
their little protégé some

Neithera borrower nora lender be!
was the night before the Visual Tools show (September 11,
1995,if youmust know),andall throughMicrosoft,nothing

was stirring ‐ except MikePryke-Smith, the UK development
product manager. When Bits Per Second’s general manager
RobinFlowers received an urgent call from the MS man beg‑
ging for the loan of a Visual Basic 4.0 CD ‐ Microsoft US had
somehowneglectedto sendany toMicrosoftUK ‐ Flowersgen‑
erously sent his CD over. Ctrl Brk understands the CD-ROM
has yet to be returned. It remains to be seen whether this is
evidence that Microsoft UKstillhasnocopies ofVB 4.0,orjust
that no-one is tellingMike they do...

addiction, or even worse, approximation anxiety.

at’s in a name(server)?
eIBMOS/2MemorialAward for ShootingYourse l fin thesoticing the flurryof letters that was provokedby d l

May’s recent piece on computer consciousness, Ctrl

NomiNet, the company which will adminis
the . c o . u k Internet domain. Mr Cain a
tally managedto bringdown the name serve
NomiNation, a rival company which m a n a g }

.uk.com,bybombardingit w i t hIP packets u
ANO WOULD ‘You

M IND STAYING IN TO
L o o k AFTER THE KIDS believed it had been the victim of a m

attack,butnowclassifiestheincident ai
‘avoidable accident’. Cain’s account
Southampton University compute:
throughwhichthepackets were dire
has, it is said, been closed. He has
resigned.

ACROSS 7 .E n d l e s s l ypullingu pdriedfruit ...(6)PRIZECROSSWOR 1 . T r a n s p a r e n tpart o fdesktop (6) 8 ._... and wisely working with a common system (6)
4. Change some initial format with those changed (7) 11. Things to dolist for information in language (6)

= cis 9. Delete?Aucontraire! (6) 16. Different approaches tofield gates it seems (6)
10. This curve is steep when easy, 17. casual technique not that of a roundhead (8)

Hi || pal despite what folk say (8) 18. Internalor external: just as important a user (8)
= 12. Concatenating in a friendly fashion (7) 20. Go round and rounda tree (IT) in confusion (7)

13. Sucha pursuit hardly bears thinking about (7) 21. Dogs (red?) crossword compilers (7)
& i H 14. For many programmers a snack if that (5) 22. When the computer's working ... (6)

15. Nochant about querying inquisitively (6) 23. ... this is an essential fuel for us (6)
a 19. The simplest tree (6) 25. White as an array of numbers (5)

21. Ruined some new and fashionalble units initially (5)
24. What a cpu does, or just one task (7)
26. Get out the digit orthe right data (7) SOLUTION TOMAY’SCROSSWORD
27. Weak radiation between some computers and ACROSS

their peripherals (8) 1.TRACE 4. ATTRIBUTE 9.BOOLEAN 10. BIPOLAR
28. Storage system may be a happy one (6) 11. OWL 12. LATENCY 13. ECLAIRS 14. TIDAL
29. Items in a chemical array (8) 16. NOISELESS 20. RECEIVERS23. AGREE 25. ADAPTER

| | | | 30. | hear you are in the end consumer, 27. LOCKOUT28. ADA 29. MANAGED 30. TUITION
ba 25 one who makes loans (6) 31. DELIRIOUS 32. EAGER

( a e | | o m som= 1. TABULATOR 2. ABORTED 3. ETERNAL 4. ANNOYANCE
r J. 0028 to.which you can acid deta (8) 5.TABLE 6.IMPULSE 7.UGLYIRE8.EARNS 15. AXE

EL HH EE 2. Hava9 cxkles i i achick $2) 17. INSULATES 18. LOG 19. SWEETENER 21. CHANNEL
‐ - = 3. Aquatic inhabitant makinga row maybe (7) 22. INTEGER23. ARCHIVE 24. ROOTING25. ARMED

a | 5 . _ N o n - s e c r e tset o fballst ostart (5) P a l i
6. Software editionwith fewer bugs? (7)
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The e erity

Howthe problemwas solved
Some people like to mull over programming projects in the bath, but MsStob does her best work ‘on the hoof,

as she puts it. ‘On the trotter’ might be nearer the mark.

f Ican place the pump, I'msorted. The pump m i m i c is the key to the whole
simulation. If I show pressure in the m a i n p i p e at the top asa bar graph,
then I can squeeze in the pump animation l ike, like, like the crack in that
p a v i n g stone where i t goes u p t o the wall. S o w e could d o

P a v i n g S t o n e . X : = S i n ( C r a c k A n g l e l ) +
R a d i u s * S i n ( C r a c k . T h e t a )  ;

P a v i n g S t o n e . Y : = S i n o r d o I mean C o s ( C r a c k A n g l e 2 ) +
R a d i u s * C o s ( t h e o t h e r t h i n g )

only that’s no t g o i n g to work, because they can r e s i z e the wall by changing the
flow rate. Hmmm. I wonder if this shop happens to sell those Mars bar i c e

creams. Oh, it does. How interesting.
Of course, I could move the whole pump m i m i c to another dialog, but we

have got too many dialogs already, and I should think that they would want to
leave it runaaaaaargh aaaaaaaaargh oooooaaaa eeeeeek aaaaaaargh. Ice cream
headachealert! Come friendly bombs, and at least take o u t the Mars factory, for
devising such torture! Yeeeeeeowww. Oooof. Phew.

M m m n , that was n i c e .

Come on get on with it. Parameters affecting pump speed are d e n s i t y of
s l u r r y + b a c k p r e s s u r e and o f course the Boolean w h e t h e r i t i s
sw i t ched on. I suppose weshall have to doa fastish Fourier on the m o n i t o r
output sothat they can pick up important frequencies. Oh look there is another
newsagent. Parameters affecting purchase of a second Mars are NUMBER OF
CALORIES, a floating point constant represented by a special bit pattern that the
IEEE people have designated as plus infinity, g u i l t and can you g i v e me five

WIZARDS, W H a t 1S
P o u rmor PHism >

It MEANS A DESCENDANT
C A N oceurPY A F e s m i o n )
ESTABLISHED FORK H i s
A N C E S T O R S ,
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pounds more, please I think you will find I gave you a t e n n e r , thanks. Yes I did
shut the freezer.

Walk a bit faster t o work i t off. O fcourse back p r e s s u r e i sa laggingindi‑
cator ‐ will only appear after pump has been r u n n i n g for a few minutes.
Whereas c u r r e n t c o n s u m p t i o n o f m o t o r peaks very early. It’sgoing t o b e
fun logging all this. Will have to do rescalable t i m e s e r i e s graphs, I suppose.
That can b e the r e p o r t i n g module.

Another lagging indicator is recklessness. I could, i f I wanted t o , turn
down this road and buy a third from that corner shop. Just like that. Whereas
g u i l t definitely peaked at i c e cream #2, and is now fall ing off, and g r e e d is
hanging in there. No that’s all right, I don't need a bag, I'mgoing to eat it now.
Gosh. That's outrageous. That’s probably a world record. I bet even Her Former
Royal Highness The Duchess of York, during her little known s o j o u r n as a pro‑
grammer, has never ever ever ea ten three Mars i c e creams on the trot. Must
stop stuffing my face and dosome work.

Think about data structures. The pump is an obvious object, keep all i t s
ins tance data private. A classic state machine, j u s t like Meyer says. Anticipa‑
t i o n is a state machine with two ins tance fields: practical and metaphysical.
A n t i c i p a t i o n . P r a c t i c a l i s for what i s about t o b e enjoyed, whereas
A n t i c i p a t i o n . M e t a p h y s i c a l i s for thin; ever l ike ly t o b eenjoyed. S o
while I could go in here and buy another, because I have now eaten so much
a n y more won't make any difference, it is actually more pleasurable to con‑
template the act without doing it. A s s e r t ( q u e a s i n e s s e q u a l s z e r o ) . N o
except ion. See, I could handle another, I choose no t to.

Mind you could murder a Diet Coke. s

Thanks to Dave@AISfor the idea. Verity Stob weighs 16a n d three quarter stone.
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Each year, the illegal use of software
consumes nearly 50% ofyour potential
revenues. With the flamesof piracy eatingSoftware D velopers: away atyour profits, can you afford not to
protect your software?
Software Obtained Illegally,by region, 1993 vs. 1994

Software Piracy [ = =$4,900
fEtropeP B :

BurnsYour =-‐=az
$12,840,204,124

2

Total for 1994: $15,212,700,215 Source: 8SAe y.

j @) ts HASP® is widely acclaimed asthe
) world’s most advanced software protection

solution. Since 1984, thousands of leading
developers have used over two millionHASP
keys toprotect billions ofdollars worth
of software.

Basedona full‑
customASIC, 4
the
HASPkey
redefinesindusti

reliabilityandcompatibility.
And because it's the smallest
softwareprotectionkeyin the world,
it'salso easier onyour clients!

Today, more developers are choosingHASP
than any other software protection method.
To learnwhy, and to see how easily you can
increase your revenues, call now to order
your HASP Developer's Kit.

01753 622266
h t t p : / / www. a k s . c om
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t i o n a l client-server database offers high performance, m a x i m u m p r o g r a mm i n g control, seamlesse a
% c a l a b i l i t y and ma i n t e n a n c e free operations, Btrieve v6.15 has more t o offer

e ay e@Development sca l ab i l i t y from palm-top to client-server.
»y - Client : DOS, OS/2, Windows and Windows N T , Windows 95, Windows 3.x.

- Server : NetWare, Windows N T , OS/2 LAN Server,WARP Server.
@MicroKernel Architecture : Compatibility with the Scalable SQL relational
database.

Re S Developers, Analysis, Project Managers, y o u are a l ready awa r e t h a t Btrieve, the leading n a v i g a

With the new v e r s i o n , Btrieve v6.15, y o u can expect a new s u r g e i n te rms o f

performance, reliabil ity, a n d extension capacity

@Opening up to multiple platforms, total and definitive.
& @32 bit performance of Windows N'T/Windows 95 applications
S @Coexistence and file-sharing with 16 bit applications
@ e True Windows DLL “requester” loaded dynam ica l l y on

demand.
Ss ® F l e x i b i l i t y and s e c u r i t y .

@ @ODBC interface, retrieval of a se t of records in a single
Ss funct ion, referential i n t e g r i t y d y n am i c allocation of disk
~ ~ space, logging o f e v e n t s and t r a n s a c t i o n s .

e Support for NetWare SFT I I I

Get o f f to the best of starts ! Grab y o u r chance today to j o i n

the leading developers, by asking for y o u r “Update and
we have r e s e r v e d fo r you.

d below
C o n fi g u r a t i o n Guide’
Simply call us, free of charge, at the number l i s

OS?WarP Btrieve v6.15=v.
04)

: vA)Microsoft®
Windows 95

NetWare.
4BTRIEVECH

Winpows 3.x
Les Collines de L-Arche, Opéra E - 92057 Paris La Défense 7 Cedex
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