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Practical issues
arising from EMU

never cease to be amazed at the way in
I which politicians simply ignorethe real‑

ities of implementing their decisions.
The latestexample is the schedule for Euro‑
pean Monetary Union(EMU) and the intro‑
ductionofthe Euro,which is set tostarton 1
January 1999.

This date certainly can’t be driven by
anything as unusual as common sense.
Because no-one who has experienced the
year-end problems which bedevilallsystems
would choose Jan I s t as a start date; and
1999clashes nicelywith theyear 2000 main‑
tenance effort anyway. More than that,
because European countries such as Ger‑
many will almost certainly be introducing
the Euroat that time, the restofuswil l have
to do the hardest bi t (writ ing software for
international accounting) first.

The popular press, of course, is giving
everyone the impression that EMU won’t
affect us in the UK. I t s opposition seems
based more on xenophobia than the mani‑
fest difficulties of gettingthe software work‑
ingin time but, in fact, even if wedon’tjoin,
anybody writing any sort of accountingsoft‑
ware is probablygoingto needto beawareof
the EMUregulations,especially if they work
for big corporates or banks. This is because
the Euro will be in use in some part of most
organisations trading internationally, and
in any case more and more companies are
treating Europe as a single market. Some
companies (suchas Marks andSpencer)are
even considering accepting the Euro in UK
shops (for the tourist trade) regardless of
whether the UK joins EMU. Perhaps
because of the noise made by eurosceptics,
however, many UK companies are starting
late: Marks andSpencers has already spent
8years preparingfor EMU.Howeveraccord‑
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i n g to a KPMG survey (quoted by Dennis
Keeling, director of BASDA ‐ the Business
and Accounting Software Developers Asso‑
ciation ‐ at a recentconference on the impli‑
cations of EMU) , although about 10% of
Germanbusinesses are ready for EMUnow,
over 50% of UK business haven’t even
started ‐ and almost none are ready.

The basic impact of the Euro is that the
traditional national currencies wil l be used
in parallel with the Euro for a t ime and
multi-currency accounting is therefore
important.There’s alsoa bookkeepingissue,
asyou may need to keep and balance books
in each currency (auditors expect exact bal‑
ances) andyou'll also have to consider what
to do about historical time-series figures in
MIS data warehouses. The main technical
issue is that the rulesfor Eurocurrency con‑
versions are precisely legislated so as to
reduce the effect of rounding errors, and so
any existing conversions wil l have to be
checked for compliance. The rules are
described in a series of papers publishedby
the Bank ofEnglandcalledPracticalIssues
Arising from the Introduction of the Euro
( ISSN 1365-9707)butthe essential rulesare
(currently)asfollows:

@ Conversion rates mustbeadoptedwith
6 significant figures, and must not be
truncated or rounded when making
conversions.

@ The official conversion rates must be
usedbothways (youcan’t usea recipro‑
calof one conversionrateto convert the
other way), and conversions between 2
currencies mustgothrough the Euroas
an intermediary.

@ When you roundto the nearest cent or
whatever at the end of conversion, a
final .5must beroundedup.
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The regulations apply purely to currency
conversions, not to calculations of daily loan
interest, for example,but it seems to methat
they'll become a standard of ‘accepted good
practice’ for conversions in general. Thus,
system designs which can be converted to
Euro processing later ( a n d back again ‑
politicians dochange their minds) will have
a marketingedge.

Being Euro-compliant isn’t difficult if
you're startingfrom scratch. It isn’t too hard
if a package in use copes with multi-cur‑
rency accounting already (the Euro is just
another currency). But could require major
changes if software doesn’t store the cur‑
rency anywhere and assumesa single local
currency (there’s a worrying potential for
bugs caused by incorrectassumptions about
currency in special case processing). E M U
accounting could be a bigger maintenance
project than Year 2000 compliance, as the
logic is considerably morecomplex,although
the good th ing is that i t ’s l ikely to keep
unemployment in the programming indus‑
t r y low for years.

Whatever the politicians say, EMU is
goingto happen sooner or later (even in the
U K )because it makessense for bigmultina‑
tionalcompanies ‐ andit may fuel the riseof
a few megabanks from the existing banks
(mostlyAmerican‐ sowe're sure this wasn’t
partof the politicians’plan)that can already
provide ‘one stop shopping’ for pan-Euro‑
pean money services.

EMU is one political ini t iat ive which
reallymightendupbeingdrivenbythe m a r ‑
ket rather than by politicians so, if you pro‑
gramfinancialsystems, don’t let the popular
press damage your career by making you
think that the Euro processing rules aren’t
goingto be important to UK programmers.

DavidNorfolk
drhys@cix.compulink.co.uk
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Mayli€m!
Jules ponders the
great equaliser...

here was a t i m e tha t , when
flicking through the adverts in
EXEor Dr Dobbs, almost every
name in every advert before
you r eyes would include the

symbol ‘++’. If aproduct didn’t have a pair
ofplusses in it somewhere, it was a definite
m i n u s . Then, the plusses fell out of favour,
and every product became ‘visual’, presum‑
ab l y to distinguish the new products from
the old audio or tactile varieties. Now,
every advert sports a cup of coffee, because
if a product can’t speak Java, it’s nothing.
Soon, even p r i n t e r drivers will b e g e t t i n g i n
on the act.

I’ve written before about the mad,
unthinking rush to Java, but all these new
products and al l the adverts trumpet ing
them a re irrefutable evidence that the
Internet isgoing critical. Ofcourse , the real
problems o f limited bandw id th , finite
URLs,and soon are about to star t l imiting
the growth oft he Network. I don’t care very
much. I can always complain about day
long page loads, and when the mathemati‑
c i a n s figure out how to make bandwidth too
cheap to m e t e r , then everybody will ge t
their own address or five.

Don’t misunderstand me: I’m not pour‑
i n g scorn on the idea oft h e Internet. I like
the idea of amateur publishing at almost
zero cost, and I like the idea that a small
company such as m i n e can advertise on
equal footing with multinationals. I’m no t
even one of those people who laments the
fact that busines
it for the rest of u s , because it seems to me

m o v i n g in and spoiling

that business wil l demand the kind of ser‑
v i c e levels that a loose-knit band of ama ‑
t eu rs and techies could never achieve. No, I
applaud the idea that, after 2000 years of
grand words about democrat is ing free

speech, we finally have a medium which uted worldwide to safeguard the public
can bring it about. interest, and those eyes asked ‘what about

B u t , surprisingly, there are those who the secrets on which o u r own power is
disagree with me. Eyes have been cast based?’ And those
towards Russia, when Yeltsin mobilised the
populace right across the u n i o n in acouple of
days, while the military had no idea what
was going on, and the eyes have thought
‘that could happen here’. Those same
eyes were cas t to Canada, where in
a smaller e v e n t , details of a
cou r t a c t i o n which were
locally blacked out
were distrib‑
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eyes want to put a stop to all this talking to
each other.

Europe represents old power, and old
money. The things we do, we’ve done the
same for hundreds of years. Not for us the
kindof total social upheaval that Russia saw
at the beginning of the century, or that
China saw in the thirties. Not for usthe ‘vir‑
gin land’ that the Americas represented two
hundred years ago, and in which even fifty
years ago they were stil l trying to invent
themselves. Not for us the complete social
and economic clearance and reconstruction
that the ‘tiger ’ economies a r e wi l l ing ly
inflict ing on themselves r ight now. No,
Europe isn’t used to change, and generally
doesn’t like i t .

And, that’s why Brussels has suggested
imposinga tax on the Internet.

It’s important to
understand

what

yea ae
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tax is. Of course, it raises revenue for the
government, so it can afford to supply such
essential services as police, healthcare, and
committees to discuss ( i n closed session)
the morality of the government. But tax has
a far more important effect: it distorts eco‑
nomic forces. If the government decides
that it wants more people to use green
petrol than red petrol, it increases the tax
on red petrol and ( i f it’s feeling particularly
generous) decreases the tax on green petrol.
In the case of petrol, this approach makes
sense: taxing pollutants makes it m o r e
expensive to to pollute, and tax on non‑
renewable resources makes the resources
last longer. In this context, the principle of
taxation is good.

But, these arguments don’t apply to
the Internet. No resources, renewable or
otherwise, a r e expended on an electronic
conversation. No pollution is created by
downloading a page. We have used tele‑
phones and faxes for years, without there
being a sn i f f of a problem. Many indus‑
tries such as banking rely on electronic
communication, and they have been left

alone to develop the i r systems with
comparative freedom.

But n o w there’s the Internet,
and the Internet allows anyone

to publish.
So, an Internet tax is

not a revenue ra is ing
exercise ‐ because the

Internet is intrinsi-
cally cheap ‐ and
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C O M M E N T
there are no environmental issues that
don’t apply equally to other forms of elec‑
tronic communication. No, an Internet tax
is o n e th ing and o n e th ing alone: an
attempt to make free speech uneconomic.
Remember Russia? Canada?

What makes the Internet tax so perni‑
cious is that this same approach has been
taken before. In the last century, the tele‑
graph Networks were being developed by
private companies. Alone in the world, the
French government feared the effects of
common people transmitting any message
they wanted, so took the entire telegraph
system under government control. They set
back telecomms technology and its use fifty
years, and it wasn’t until the development of
Min i te l that France caught up. Even in
Britain, while the campaign to legalise CB
radio was going on, ministers would regu‑
larly lament the fact that, if common people
could talk to each other willy-nilly, they
would be aided in the commission of crimes.

Assuming that a tax on Internet usage
is enforceable ( a n d think for a m o m e n t
about the levelof intrusion, and the costs of
monitoring, that such enforcement would
demand), the effect of anInternet tax would
be to restrict free speech. But more impor‑
tant, if the populace of Europe doesn’t get
used to using the Net , and if businesses
don’t publish on the Net because no t
enough of their target market are wired to
just i fy the distorted costs of publishing,
then business in Europe wil l not be able to
compete on the world stage. While the
Americas, R u s s i a , and the Far East are
busy trading with each other using basic
technologies like cheap advertising, com‑
prehensive indexing, electronic letters of
credit and currency-independent funds
transfer, we wil l still be using faxes, mail‑
ing lists, paper, and cheques. We won’t be
able to trade with them, and they won't be
able to trade with u s , and the Ecu, or Euro,
or whatever stupid name they invent for
the common currency wil l become as soft as
the Rouble.

Just as Russia had to, Europe mus t
realise that things can’t beunindented, and
the world is changing whether we like it or
not . We cannot stand against events and
command them, Canute-l ike, to t u r n back.
We must embrace the changes. In contrast,
an Internet tax is Stalinism all over again. It
wil l have the same intolerable conse‑
quences. It mustbe stopped. a

Jules is a programmer with quaint
ideals about freedomof speech.

For tax purposes, he resides
electronically at

jules@cix.compulink.co.uk.



ActiveX
Trial CD

This 16 and 32-Bit OLE/ActiveX Controls,
footprint is only 772kb, and now has German,
French, Spanish and Italian user resources.
With Print Preview and 23 built-in dialog
boxes,159 methods, 144 properties, 27
events, Clear and format multiple cell
selections, including conditional formatting,
automatic recognition of data, time, fraction,
currency, percent and scientific data entries
130 worksheet functions,19 Operators,
Microsoft Excel 4.0, 5.0 and 7.0 compatible,
Support for Excel-style workbooks
(workbooks can contain as many as 256
worksheets), External and three-dimensional
cell references, Relative and absolute cell
references, Auto fillcells with both preset and
custom lists, ODBC Database SQLQuery and
Update, Print scaling, fit to page printing,
support for 56 colours Data validation rules
for cell entries, Royalty free runtime distribution.

This 16 and 32-Bit OLE/ActiveX Control with a
100,000 word English dictionary also
supports all major European language
dictionaries. Import Microsoft Word custom
dictionaries. Load multiple dictionaries
simultaneously. Includes dictionary builder,
seamlessly works with VisualWriter or any text

based application including
databases. Automatic or Manual
correction. Royalty free runtime
distribution.

VIUH Call
The e d e n component sftcre

today +44 1892 834343

Fipholog tinny Viennese £8,Visual ce 40,Delphi 2.0, Powerbuilder
5.0 or Optima C++ then the best way to enhance your application and reduce
development timeis to add one or more components from Visual Components.

«
Sotecechanype: © 20 | i | a
Bae aea l  o s| concat_|

A Charting Control both 16and 32-Bit
OLE/ActiveX with built in data grid and editor
now has German, French, Spanish and Italian
user resources, 26 built-in dialog boxes, More
than 300 methods and properties and 25
events, User interface available atdesign and
runtime, Automatic connection to Formula
One worksheets/books, Chart Wizard with
chart gallery, Linear and logarithmic axis
scaling, secondary y-axis, Stackable series,
2Dand 3Dline styles, Photo-realistic
attributes; dynamic elevation and rotation, 3D
light sources, ambient and edge lighting, true
3Dtextures, true 3Dperspective, oblique and
orthogonal projection, Export charts in BMP
or WMF formats, Royalty free runtime
distribution.

With this Rich Text Format(RTF) compatible
16 and 32-Bit OLE/ActiveX you can create,
import and export documents. ASCII text
(TXT) compatible; create, import and export
documents. Native TXF format, WYSIWYG
display and output. Built in search and replace
functionality. Format characters with multiple
fonts, styles and colours. Support for all
Window fonts, including TrueType and Adobe
Type 1fonts. Edit multiple documents
simultaneously. Easy connection to
VisualSpeller, our spell checking component.
Three built-in dialog boxes. Create status bars,
button bars and rulers. Fully supports

Lenexa Hou:
FAX: +44

&, CIRCLE NO. 102

se, 11 Eldon Way, Paddock W
2 835843 BBS: +44 1892 83

www.visualcomp.com sales@viscomp.demon.co.uk

Add thematic shading to your applications
with this spatial data components. Geopoint
is a 32-bit ActiveX control for applications
built under Windows95 or Windows NT4.0.
Data binding and Uniform Data Transfer
support make this GIS control a great fit for
anyone working with databases or
spreadsheets. Geopoint binds directly to
Microsoft data source controls and
Powerbuilder DataWindows to present data in
the context of positional or geographic
boundaries. An object-based API supports
multiple layers and map features for each
layer of the map. Native support for Mapinfo,
Atlas and AutoCAD, Royalty free runtime
distribution.

UK TN12 6BE
CIS: GOVISTOOLS



Visual C++ 5.0 focuses on faster, easier COMMeehas finally announced the feature set
of the forthcoming Visual C++ 5.0. New and

improvedfacilities in the release focusondeveloping
COMobjects and ActiveX controls, and a revamped
compiler which is claimed to produce smaller and
faster executables than previous versions.

Native COM support has been added, allowing
any old COM object to be reused in a VC++ project,
regardless of the original source language. A novel
feature called Visual COM provides a graphical
guide to adding methods and properties to COM
objects, removing the need to write the code by
hand. As well as the latest version of MFC, VC++
5.0will ship with the Active Template Library (ATL ) . First previewed byMicrosoft last year,ATL is a tem‑
plate source librarywhich encapsulates the instantiation, handlingandgarbage-collection code normally
associated with COM, and builds minimum-footprint objects based on the single-interface ActiveX stan‑
dard.Wizards for generatingATL projects are included in the package.

Microsoft's claims for the revisedcompiler will take some livingup to: onaverage, it is supposed to gen‑
erate executablecodewhich is 10% smaller and 10% faster than that built with VC++ 4.2,with the penalty
of slightly slower compilation times. The compiler additionally supports optimisations for Intel’s next
generation PentiumProandMMXchips. Theoverhauled DeveloperStudio environment is now scriptable
with VBScript, as included in Internet Explorer 3.0.

Pricingdetails are yet to beannounced, but VC++ 5.0 is expected to beavailable on March 19.
» For more information,point browsers at http:/ / www.microsoft.com /visuale
» The new telephone numberforpublic enquiries at Microsoft is 0990228811

an unexpected move, Microsoft has announced that it will bundleall its professional-level developer
ols in a singlepackage,to benamed Visual Studio. Spurred onby leaked reports in the USpress about

theproduct,code-named ‘Boston’, the company has releasedsome details about the bundle earlier than
planned.VisualStudio97will includethe followingproducts:VisualC++ 5.0,VisualBasic5.0,VisualJ++
‘1.1,Visual InterDev1.0,Visual FoxPro5.0, and the MSDNlibraryCD.

‘Thefocusof the bundleseems to be firmly on Internetdevelopment; eachof the products is capable of
buildingor utilisingActiveX controls, with full support for COM. Database access is highon the list as
well, via ODBC (and in some cases JDBC). The full feature set of some of the tools is not yet known,
althoughanumberof details about Visual Basic 5.0 and Visual C++ 5.0 have been revealed (see above).
Another key element is the revamped Developer Studio interface shared by three of the products.

Bringingthedisparate languages together under asingle interfaceandsingle set of development tools has
beenMicrosoft’s goal for some time, and rumours continue to circulate that the next version of Visual
Basicwillbe integrated(l ikeVisual C++,Visual J++ andVisual InterDev) in the Studio environment.

It seems thatMicrosoft is hopingthat putting all its tools in one basket will have the same results as
thebundl ingof theOfficeapplications,ieacommandingleadover itsrivals. If bundlingcatcheson,wecan
expect to see similar offerings from other leading tool vendors over the course of the year. Atthe time of
; >press, Microsoft had not revealed either the release date or pricing for Visual Studio 97,b u ta com‑

upgrade plan for owners of anumber of packages will beavailable.I rnticenfectniofor mare dest
DBWorld97 helps ‘build the extended enterprise’

lheDBWorld97 exhibitionand conference, which takes place 19-20March,will focus onWeb-enabled
informationsystems, intranets, OLAP,data warehousing, relationalandobject-oriented systems and

informationmanagement in the ‘extendedenterprise’. Speakers at the conference,which adds two special
seminar days on ‘Data mining and knowledge discovery’ and ‘the Third Manifesto’ before and after the
exhibition, includeChris Date of Codd & Date fame, RogerTi l l of the Electronic Commerce Association,
and the ubiquitous RobinBloor.

The exhibition andconference take placeat London’sOlympia, with eachvisitor receivinga copy of the
DBWorld 97 Survey results. The survey, taken last year, monitors trends in the database industry and
makessome boldpredictionsabout what will happen in the com i n gmonths.A number ofwell-known com‑
panies will beexhibitingat the show, includingUnisys, IQ Software, andof courseEXE.

Pricing for the conference is £1050 including VAT, while the pricing for each seminar day is £580
includingVAT. A special price for all four days is available at £1750.
» For more information, to reserve a place at the conference, or to pre-book for the exhibition,

contact ExpoEuropeon 01815414865.
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Rational Software has
Officially submitted the UML
(Unified Modelling Language)
1.0 specification to the Object
Management Group. UML is
the result of work by Booch.
Rumbaugh and Jacobsen,
and has the support of
compan ies including TI,
Cayenne and Select Software
Tools. 01273 624814

USoft WebRuler and
Visigenic Visibroker for Java
are com ing together to form
the first rule-based Java
client/server tool to
incorporate an I1OP-compliant
CORBA 2.0 ORB written
e n t i r e l yi nJava. Promised
additions include improved
load-balancing
0181 891 4000

The benefits of Microsoft
Visual SourceSafe are
brought to Unix byMainsoft
which has ported it for a
variety of Unix variants, and
added a number of features
aimed at Web site
developers. 0127:

QualityTeam is a ‘product life
management

that utilitises in’

QA, sa les , marketing,

support’ to make life easier

for the development team

manager. 01753 559724

Borland’s IntraBuilder is now
available in a client/server
edition which builds
applications that work against
industry standard databases
from Oracle, Sybase,
Microsoft and Informix. A
trial v e r s i o n of IntraBuilder (in
English, French or German)
is available on the Borland
web s i t e , www.borland.com



Data Views’ DV-Centro is a
tool for building visual
programming environments,
which requ i re no textual
p r o g r a m m i n g a t all. Version
1.2 has been released on
Windows NTfor the first
time. 001 413 586 4144

1ONA's Orbix ORB is now
available to Smalltalk
programmers. Orbix/Smalltalk
is the fifth product in a range
which includes vers ions for
Ada95, C++, Java and COM
The ORB complies fully with
the requirements of CORBA
2.0. 001 617 949 9000

From Magic Enterprises
comes MagicWeb, an
Internet/intranet transaction
p rocess ing engine add-on to

the Magic RAD development
environment. Available for
Windows 95/NT and Solaris

The Oracle Web Developer
Suite is a set of development
tools for building intranet
client/server applications,
Compatible with Oracle’s
Network Computing
Architecture, the suite takes
advantage of existing Oracle
tools such
Developer/2000
0118 924 0000

Database developers looking
to get into Data Warehouses
and Datamarts could do
worse than look at Vmark’s
DataStage, a tool for
precisely that purpose. The
software breaks warehouses
up into reusable components
called ‘stages’ to make code
reuse possible
01344 355551

Let the PowerPC Be...
B is a company formed by ex-Apple

executive Jean-Louis Gassée, which
launched the dual PowerPC BeBox and
the BeOS operating system (see News in
EXE October ’96). Why the past tense?
Well, Be recently announced that it was
movingout oft he hardware business. It
had only been making computers in
order to provide an affordable multi‑
processor desktop computer to r u n i ts
operating system on.

BeOS is fully SMP and very
scaleable, andtoday cost-effective single‑
and multi-PowerPC based Mac clones
are appearingfrom a number of vendors.
Thus, the BeBox is no longer needed (although Be will continue to support it for the next three years ) , and
Be will focus solely on BeOS. The current release, DR8 (wh ich stands for Developer Release 8) has been
ported to the PowerPC Mac platform. The initial work onthis took only one monthback in August last year,
though this was admittedly a very early prototype. This is not the BeOS’s first platform jump: it was ini‑
tially developed onAT&T’s Hobbit processor before the PowerPC was adopted for the BeBox.

Since Microsoft is abandoningall future development ofWindows NT for PowerPC, the OSs left for this
processor are BeOS, MacOS and the Apple’s forthcoming Rhapsody. With the Mac clone business thriv‑
ing‐ Power Computing, Motorola,UMAX and DayStar are all competing ‐ BeOS has the potential to grab
a sizeable share oft h e desktop market.
» Email: info@be.com » Attp:/ /www.be.com » Tel: 0033 1 49 06 73 77

A developer’s dream comes true
eOSwas first shownpubliclyin the UK last month,specifically DR8 r u n n i n gona Power Mac= oe
PowerPC-604 machine with 32 MB of RAM. The OS's multi-threading performanceis very impres‑

sive: with several video streams, a MIDIsound file, a fractal calculation, aWeb browser anda few other
applications all running at the same time, one can move a window without impacting any of the perfor‑
mance (and no it doesn’t stop anything). Al l in all, the demonstration included 100 concurrent threads!
The system footprint is remarkable, too: about 7MB of hard disk space is needed: 2.3 MB for BeOS(the
microkernel itselfweighs in at 280 K B ) and about 5 MB for the GNUtools.

One of BeOS’s characteristic features is a fully integrated database, which in DR8is almost indistin‑
guishable from the file system ‐ and in DR9 they actually will bethe same thing. Every application has
access to the database, enabling some very powerful queries to be performed on the file system ‐ this is
extremely valuable to applications like the mail program. Of course, any changes to some data which
impact the result of some query cause the folder displaying the results to beautomatically updated.

DR9 is planned for April, and the first general release for sometimes during summer. Other promised
features include better integration between the GNU tools and the database, anda fix to DR8’shabit of
dumping most configuration files in the root directory (old Unix habits die hard). Also the CodeWarrior ‑
C++ compiler from MetroWerks will be integrated with the AppSketcher development tool,which will
additionally beable to script CodeWarrior.
>. Thewholewensoe can bedownloadedJe theBe Web site.

Tl Composer 4 makes sweet client/server music
us t out from Texas Instrumentsis a model-based client/server development tool which works solely

meen off-the-shelf or in-house components. Composer 4 features a visual development environment
with UML diagrams as the interface. Applications are assembled from the available library of compo‑
nents, with the application logic developed through the diagrams. No code has to be written by hand.

TI is predicting development by component assembly will become the norm by the t u r n of the century.
Traditional techniques are argued to take too long, especially in the light of dramatically increased expec‑
tations ofsoftware from business. Muchoft h e technology in Composer4 has beendevelopedjointly between
TI and Microsoft aspart of the repository project in which the Redmond giant has several other partners.

Composer outputs source code in a variety of forms including COBOL and C/SQL for multiple plat‑
forms, distributable across DCE, COM or MQSeries. TI will also bebuilding a library of components for
use with Composer which organisations will be able to license or purchase as required, although a vari‑
ety ofstandard components are supplied with the product.

Pricingand availability details were not available at the time ofgo ingto press, but visit the TI web site
for more information.
» Texas Instruments: 01784 212000 » URL:http:/ /www.ti.com
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HIGHPERFORMANCE

OVER 45 FORMATS

SCALE-TO-GRAY

IMAGEPROCESSING

THUMBNAILS

PRINTING

SCANNING

FASTDISPLAY

COMPRESSION

and more!

The Best Imaging Toolkit - Is Now Even Better!
AccuSoft Corporation announces a totally n e w
product, ImageGear; the nex t generation in
imaging technology. ImageGear, the n e w version
of the AccuSoft Image Format Library; is more
than just an upgrade, it i s a whole n e w level of
the quality and performance that has
made AccuSoft the leading supplier of
imaging toolkits. Just for s t a r t e r s , we
redesigned all the image filters to add
several n e w features to ensure that
our support for image formats is by
far the most comprehensive. Weeven added file‑
info executables for every format we support ‑
and, of course, we added several n e w formats.
ImageGear has a n e w and improved API that
makes integration even easier, plus many n e w
features including totally redesigned display

IGHLANDE
A Software Ltd R

functions for faster image display, sub-pixel
accuracy, transparency, and an automatic image
window with many built-in features. We also
added n e w GUI functions including a
comprehensive thumbnail browser, pan and z o o m

windows, magnifying glass, page
sorter and more. Al l w i th complete
programmability. Wecompletely
_ tevamped the image processing to

add dozens of n e w functions and
better performance. In addition,

we have improved the scanning, image
compression, display effects, and just about
everything else!
Soget into high gear with ImageGear and
remember - the best imaging toolkit makes the
best applications - ImageGear 6.0!

AccuSoft
High Performance Imaging

Tel: 0181 316 5001 / Fax: 0181 316 6001 / e-mail: sales@highlander.co.uk
AccuSoft Corporation Two Westborough Business Park Westborough, MA 01581 Tel (508) 898-2770 FAX (508) 898-9662

®&, CIRCLE NO. 103

Versions
Available

Windows
W i n g s / N T
MIPS NT
Alpha NT

VBX
Activex (OCX)

o s i 2
SUN OS
Solaris
HP-UX

AIX
s c i
sco
MAC

PowerMac

Over 45 Fi le
Formats

TIFF
R=
PCX
JFIF
TGA

Group 3
Group 4

PGM

and others

ACCUSOFT



Wavelet analysis functions
are provided by National
Instruments’ LabView
Wavelet and Filter Bank
Design Toolkit. The kit plugs
into existing LabView setups,
or can be incorporated into
standalone C/Visual Basic
applications. 01635 523545

Borland’s C++ Builder (the
product previously known as
Pronto and Ebony) is
available for prev iew on the
company’s Web site. The
standard edition will be
priced at £69 and the
professional at £399. A
client/server vers ion will also
be available. 01734 320022

Announced at the strangely‑
named OOPSLA conference
in San Jose, 02's Java
Relational Binding is a
middleware technology that
allows for persistent Java
objects to be written to and
read directly from relational
databases, for pure Java

= persistence. 01403 211020

Centura Web Developer is an
Internet client/server
development system which
builds three-tier applications
across the Centura ForeSite
application server. ForeSite
interfaces with most major
databases and brows
Download it at
http://www.centura.com

Automated testing for SAP/R3
applications comes courtesy
of AutoTester 2.0, from the
eponymous company.
AutoTester’s AutoController
and Virtual DirectTest are

10

A hot design tool
C ayenne Software has releasedversion5 of

i ts repository-based ObjectTeam OMT
analysis and design tool. The tool is designed
to allow multiple views and model tiers (eg
business models and data models) of a project
to be worked on simultaneously. Code can be
generated automatically in a large range of
languages including C++, Java and Visual
Basic. Integrationwith compilers is restricted
to the command line, but there is support for
manual changes to the code and reverse engi‑
neering (albeit via rather unwieldy tools) of
existing components.

The core of the ObjectTeam is a centralised
model repository (based uponSybase SQLAnywhere), which
offers full change and configuration management for large-scale team
development. The repository can be accessed with an explorer-like
interface, and there is extensive support for easy navigationbetween diagrams and models.

Unusually for a commercial product, ObjectTeam can be extensively customised via the freeware Tcl
language. The code generators themselves are in fact implemented asTcl scripts, and can beeasily mod‑
ified. In addition to the languages mentionedabove, available code generators includeAda, CORBA IDL,
PowerBuilder,and Smalltalk, although you will have to pay extra for these.

The package is available onWindows 95/NT anda variety of Unix platforms. At the time of going to
press, UK pricing was unavailable. The USrange starts at $2195 for a single user license.
» Cayenne UK: 01344 300003 » http:/ /www.cayennesoft.com

"Microsoftextends Java againwithnewSDK
mphasising once again its desire to transform Java into a fully-integrated Windows technology,
Microsoft has releasedversion 1.5 of itsJava SDK.Aside fromthe latest ‘newandimproved’version

of the Win32 Reference Implementationof the Java VirtualMachine (JVM), the toolkit includesa plug- ‑
in for NetscapeNavigator which replacesits ownJVM with the Microsoftalternative,which thecompany
claims is faster and more efficient.

Also bundled is the Script Debugger for IE (see last month’s news for details) which can also debug
Java applets on the page.An improved CAB compression k i t for applets is included:Microsoftclaimsthat
CAB compression ( the scheme first introduced with Windows 95 which has since become a standard for
Microsoft products) makes smaller files than alternative techniques (up to 35% smaller in some cases),
speeding up applet downloads. However not all browsers support the CAB format, particularly onnon‑
Windows platforms.

With the Java SDK 1.5,Java applets can bebuilt to r u n within the Internet InformationServer (IIS)
3.0 environment as‘servlets’. Java, JScript, VBScript or ActiveXcode can r u nunder IISat the remoteside
of a connection, outputting HTML to the local browser, and removing the need for the local ro to
support any of these technologies. ee

Asa finalbonus,the SDKallows developers to compileJava programs asWindows NT services,which ‑
can beadministeredover a network if required.
» The S D Kis available todownload, freeofcaeoe ee ef,HMwww.Siena”
, Microsoft:0990228811

AFC takes the pain out of AWT
‘icrosoft has announced the Application Foundation Classes, a set of class libraries written in Java

which extend the capabilities of the standard AWT. New control classes in AFC include toolbars,
tabbed dialogs and tree controls, aswell asother widgets which have come to betaken for granted on most
GUI platforms but which were not available in AWT which was restricted to a ‘lowest common denomi‑
nator’ set of controls to make it r u n across asmany platforms aspossible.

AFC (l ike Netscape’s IFC) is written entirely in Java and implementsthe controls directly in software,
which means that it is not restrictedtoWindows platforms. It will bemadeavailable to other tool vendors
includingMetrowerks andBorland,bothof whom have pledgedto incorporate AFC intotheir next version
Java development environments. If AFC takes off, then Java programmers will have much less of an
uphill struggle to produce interfaces asrich asusers have come to expect from native code applications.

The first tool to support AFC directly will be Microsoft’s Visual J++, while the AFC libraries them‑
selves will ship with Internet Explorer 4.0. Developers will also be able to freely redistribute the AFC
libraries with their projects or for download over the Internet.
» More information can befound on the Microsoft web site at http:/ /www.microsoft.com/java
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B u i l d b e t t e r a p p l i c a t i o n s
f u n c t i o n a l i t yA d d p e r f o r m a n c e ,

Scalable SQL ver 4
Pervasive Software
B t r i e v e )
New Scalable SQL ver. 4.0 has ANSI SQL
support, a Visual Basic Scripting Interface,
and tools for creating and executing
stored procedures. Scalable SQL is based
on the same MicroKernal Database engine
as Btrieve, and can be used to provide high
level SQL organisation to a Btrieve based
application. Scalable SQL ver. 4.0 is n o w

available for Windows NT Server and Novell Netware. f£call

0 f r o m

SoftICE3
Need to debug below the surface of
Windows? SoftICE 3 offers single-machine,
kernel mode, multi-thread and multi‑

= process debugging, with Win32 fault
trapping and exception handling. Version
3 has suppor t for data structures local
symbols, with full support for Windows

o g i e s

SOFTICE3
NT and Windows 95 address contexts.

SoftICE NT £525; SoftICE 95 £395; SoftICE NT & 95 £795

Symantec Visual Cafe
Symantec Visual Cafe revolutionises Java
development; whether you're simply
adding animated graphics to a website, or
creating sophisticated Intranet appli‑
cat ions. Visual Cafe’s Rapid Application
Development Environment lets you build
Java applets and applications visually. It
comes complete with ready-made
components that you can drag and drop

o n t o forms. Simply select the component ‐ button, t e x t block,
dialog box, etc. ‐ and use the Interaction Wizard to specify
interactions. £149; Visual Café Pro. £359

MKS Too lk i t v e r 5.1
MKS Toolkit gives Windows NT3.5+ and
Windows 95 developers a full suite of
powerful UNIX tools including KornShell,
awk, awkc, vi and visual diff for Windows,
make, a windows scheduler, grep, sed, t a r ,

© cpio, and pax - more than 190 utilities and
cammands for performing a variety of
computing tasks, with support for NT &
95 long filename. For Win 95 & NT ‐ I n te l ,
Alpha, Mips on one CD. £259

@PLEASE CALL IF THE ITEW
IS NOT LISTED @CALL FOR OF
CATALOGUE @ PRICES ARE
@SHIPPING TOMAINLAND
LONDON DELIVERY AT
SUBJECT TO CHANGE- PI
@ VISA, ACCESS, & MASTERCAI
PHONE ORDERS

TO ORDER C A L L
0171-833-1022
F A X 0 1 7 1 - 8 3 7 - 6 4 11

y o u r fi r s t c h o i c e f o r=” 4 PLS;

& ve MPALILity
Crystal j o r t s Proféssional 5.0
Now desigi Unlimited types ofreports! - &Stag reports, Genditional reports , ry =
Form-styléy Milltiple sui cross-tab my :
and Ba e repo is Pls.publish = >,
repo eWeb! (ifttantly e x p o r t t o | =
HTML): l e w Object'technology. e CR STAL.
Access PG@™and SQL databases. Integrate REIDOR |
reports int” database applications using we PROFESSION
ActiveX Gontrol (OCX), VBX, VCL ahd
MFC. FREE runtim@?16 and 32 bit
versions. Upgrade £125

Optimat+.”
Professional
by Powersoft
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Optima++ Professional
includes everything in
O p t i m a + + Developer plus
tie patented Powersoft
DataWindow for.data‑
access, analysis, presentation, and reporting, all without coding
SQL. Create and deploy Internet-enabled applications, and build
custom application servers using CGI, NSAPI, and ISAPl»includes
powerful version, control interfaces, | i press, and a 3‑
user Sybase? sCtarfwhere sel 2.
Special Price of £329 ‘

C o d e W r i g h t Professional '5.0
The programmer's favourite
programmer's editor, now has:
interface polished for Wine
Favourite features, Such as
multi-window editing, ee a
replace, chroma-coding and M o r e . al
enhanced with the new AP! Assistant

for Windows 3.1 and Windows
Now available on CD or 3.5" ‐=
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Unix users will be glad to hear
that v e r s i o n 2.1 o f the
Common Desktop
Enviroment, the Open
Group's standard GUI solution
has just been released. CDE

1 integrates Motif 2.0 and
the X Window System into a
common application interface.
0118 950 8311

Real-time debugging for
Motorola’s ColdFire 5200
embedded processor fami ly is
the goal of Software Developer
Systems’ SingleStep. Using
only a parallel cable to
connect the embedded device
to a Windows mach ine , the

} debugger avoids c o s t l y

specialist testing r i g s .

01442 876065

The Voxel Sprite Systemf r o m

Attention To Detail works with

voxels ( 3 D pi to display
what ATD describes ash i g h

quality nc olygon 3D spri tes

viewable from any angle

01926 843363

SmartMart isa data
warehousing toolkit from
Information Builders which
provides tools for

storage, reporting, and data

management. etof
interface are supplied
which can be distributed over
the Web. 0181 982 4700

From NetDynamics comesthe
NetDynamics Studio v i s u a '

development environment.
featuring WebExtend
technology for interfacing to
PeopleSoft, SAP and CICS
business applications, and the
scalable NetDynamics
Application Server
01462 486087
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Puttinga Hahton your Web site
AHTsite from Haht Software is a
Web applicationserver (which runs

in conjunction with a Web s e r v e r ) and
development environment. Separating
the servers for HTTP and application
functions greatly simplifies theoperation
of Web sites with dynamic content ee
retrieved from ( o n e or m o r e ) databases, ©B 2 6

and enables secure state information to , o o n
bemaintained for every user of the site.
The state information can be used for
selective access to the Web site and to
keepa profile of users’ visits.

HAHTsite applications are devel‑
oped in aVisual Basic 3compatible lan‑
guage which is compiled into p-code for
running by the HAHTsite engine. This engine works as a CGI 1.0 system and sois compatible with most
Web servers. Versions are available for Windows and Unix systems, but the development environment
itself runs only on Windows 95 and NT.

The development environment is composed of an IDE and an optional ext ra SDK for creating addi‑
tional I/O widgets. The IDE includes a dozen widgets ( t ime, date e t c ) and an HTML editor, which you can
drop Java applets and VBScript client-side objects into. Database access is currently through ODBC, but
native access is planned.

A site can bedeveloped and tested locally and when ready automatically transferred to the production
site. Unlike some other Web development tools, Haht’s tool keeps HTML pages in the file system, as
opposed to itsown database. To betruthful, though, they’re n o t exactly H T M L , beingcomprised oft h e real
HTML plus any meta code such as scripts and database references.

The application server costs £1750, the IDE£750 and the SDK £650
» Tel: 01189 254214 » http://www.haht.com

StarTeamchecks in,bugscheck out
C hange management and version control software which is as muchat homeworking with Web sites

anddocuments asit is withcode?That’s what StarBaseSoftwareclaims to havein itsStarTeamprod‑
uct. StarTeam isdescribed asanIntegratedTeam Environment ( I T E )rather than anIDE:the i d e ais that
not just developers, but the designers, artists, technical writers and managers involved with a product
should use it to co-ordinate their efforts. To this end,StarTeamexposes aWeb browser interfacefor those
who can’t ( o r shouldn ' t ) r u n the fully-featured Windows client software.

Alongside the usual check in/check out and file locking features, there is a useful defect tracking log
which monitors defects on a per-file and per-project basis, allowing QA and beta testers to logfaults for
fixing. There is also a kindof newsgroup-style message board for discussionsof issues of importanceto the
project or i ts team members.The repository doesn’t distinguish between file types, which means that the
software can beused to work onHTML or DOC files aseasily assource code files.

As mentioned before, all these features can be accessed across an HTTP connection with aWeb
browser,with some restrictions onfunctionality, plusthe full Windows client softwarecan work remotely
over a networkor IP connection.
» StarBase URL:http:/ /www.starbasecorp.com
® UKdistributors: Contemporary Software on01344 873434

SCO makes your old applications dance
CO has announced Tarantel la, a revamping tool for moving Unix- or mainframe-based legacy appli‑
cations onto the Web. The Tarantella server sits between your actual server and clients supporting

HTML and Java ( o r X ) . Tarantella supports 3270, 5250, X and Windows applications through plug-ins.
This middle-tier maintains the state of the application with the mainframe, with login via SSL. In addi‑
t ion, administration of the system can bedone remotely from a networked computer. Tarantella includes
a JDBC client and back-end server interfaces for most relational databases.

The first release of the SDK r u n s on SCO Unix, HP/UX, Sun Solaris and IBM AIX. The n e x t release
(expected to bethe first ‘final’ release), will beavailable in the secondhalf of 1997 and will be integrated
into SCO Unix. The SDK is available today, but unfortunately details of the footprint and pricing ofTaran‑
tella are not.

SCO has also developed an Intel-based Network Computer OSwhich takes 1.5 MB of disk space and
requires 4 MB of RAM.
» Tel: 01923 816344 * http:/ /www.sco.com
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Letters
We welcome short letters on any subject relevant to software development.
Please write to: The Editor, EXE Magazine, St. Giles House, 50 Poland St,
London W1V 4AX, or email editorial@dotexe.demon.co.uk. Your letter will be
considered for inclusion unless it is marked ‘not for publication’. Letters may be edited.

Microsoft Visual C++
Dear Editor,
In the February ’97 issue, Francis Glass‑
borow said that Microsoft has no [low-cost]
32-bit C++ development environment [for
Windows 95]. WhenI last looked MS was
selling VC4 Standard for around £50.

I can understand that Francis might
wish to forget the existence of this compiler
as it isn’t really very good. It compiles
slower on my P90 than an equivalent com‑
piler does on my ageing Amiga 500 and it
uses around 4 MBofintermediate files in
order to makea 37 KB executable. However
unless Francis knows something I don’t, it
does exist, it is 32-bit and it is priced at
entry level.

Robert Ennals
ennals@aol.com

( a o l may becrap but it is fast)

Thank y o u for br ing ing th is to my
attention. I t ry to keep up with a l l that
the market makes available but have
one absolute rule, I do not write about
what I have n o t seen. In this case n o t
only h a d I n o t seen VC++ 4.0 Learn ing
Edit ion but I have no recollection of
beingtold of i tsexistence. Microsofthas
a habi t of announcing vast numbers of
p roduc ts a n d m i n o r releases wh i le
pushing the high-endproducts to tech‑
nical journalists. This makes it easy for
any one of us to miss a product. I note
that only one reader has corrected me.
This suggests that knowledge of VC++
LE ispre t ty r a r e .

I w i l l t r y todobetter in future.
Francis Glassborow

Microsoft itselfseems confused about
this product. If y o u check i ts Web site
you'l l notice it is sometimes referredto
as Standard Edit ion a n d sometimes as
Learning Edit ion. The nam ing is n o t
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consistent between pages. In addition,
the learn ing edi t ion of VC++ is s t i l l
basedon the year-old 4.0 version, it has
n o t been upgraded to the cur ren t 4.2
version. Also, the license a g r e e m e n t
stipulates that users m a y n o t redistrib‑
u te code they bui ld using i t , restricting
it purely to learning use. We'll have to
wait for the announcements regarding
VC++ 5.0 to see if Microsoft p u t s n e w
blood in this product.

Ed

Lisp ‘blood libel’
Dear Editor,
Please stop repeating the folk myth that
Lisp is an interpreted language ( E X E Feb‑
ruary '97, p.27).

Lisp is a large family of languages, and
it has a wide spectrum of members with
specifications which r u n from the very
small (Scheme) to the very large (Common
Lisp, for ins tance) .

Each memberoft h e Lisp language fam‑
i ly has been implemented in almost every
manner imaginable: as compiler or inter‑
preter ( o r sometimes both in the same
implementation), compiling to C or to a vir‑
tual machine or to native code (plus various
combinations of these in the same imple‑
mentation), and so on.

Take ANSI standard Common Lisp.The
commercial implementations of it compile
Common Lisp source code to native RISC or
CISC instructions. They can do this for an
individual definition, and you can interact
with the updated runn ing application
immediately.

Java environments like SuperCede are
just beginning to offer facilities that Lispers
have taken for granted for decades.

For more information, the Lisp FAQ is
avai lable at Attp:/ /www.cs.cmu.edu
/Groups/AI/html/faqs/lang/lisp/top.html

Dr Jason Trenouth
Jason@harlequin.co.uk

EXE: The Software Developers’ Magazine

Ineverclaimedthat there were no LISP
compilers! I w a s j u s t making a po in t
that to the best of my knowledge L I S P
was the first language written in itself
and at that po in t it was only an inter‑
preted language. Anyway, when y o u
want to look at certain aspects of a lan‑
guage’s semantics, implementing an
interpreter in the same language is
most often m o r e i l luminat ing than
implementing a compiler in the same
language. You c a n l e a r n a l o t from
reading a smal l meta-recursive L I S P
definition. Common Lisp is rather big.
Bootstrapping a compi ler has m a n y
advantages, especially when por t ing
between architectures is considered,
but that’s another issue.

In fact after scour ing the Web I
foundthat thefirst meta definitionofa
L I S P in terpre ter predates the first
implementat ion of the language. In
Recursive Functions of Symbol ic
Expressionsa n d their Computations by
Machine. M I T AI Memo 8, Cambridge,
MA, March 4, 1959, J i m McCarthy
describeda theoretical interpreter in
the language itself.Herbert Stoyan has
donea lo t of very interesting work in
retracingthe ear lyhistoryof LISP. Two
of h i s art ic les a r e available at
ht tp : / /www8. in format ik .un i -er lan ‑
g e n . d e / h t m l / l i s p - e n t e r . h t m l .
McCarthy’s seminal art icle, of which
Memo 8 was a draft , is online ( i n Post‑
script form) at http://www-formal.stan‑
ford.edu/jmclindex.html. ‘Wr i t i ng a
compi ler to compi le L I S P programs
in to machine language’ w a s o n e the
goals mentioned hence it was an early
c o n c e r n . ( O t h e r sites o f interest y o u
m igh t wan t t o check o u t a r e the free
compilers l is t at http://www.idiom.com/
freecompilers/ a n dthe retro-computing
museum at http://www.ecil.org/retro/
ret romuseum.html) .

Ed
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“TRACK wins hands down over the
competition in the flexibility, power andease‑
of-use areas."‐ DM Review, January 1996

"The ability to get users upand running with
TRACK in a very short period oft ime is
invaluable." ‐ Greg Bryant, Principal
Engineer, NEC Technologies, Inc.

"This program is very flexible indeed."‑
Windows Tech Journal, January 1995
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software down?
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please visit our informative web site at
http://www.gold.net/petecom/

Profit from our words™

CIRCLE NO. 106

If you were watching TV in the early hours of

the 21st July 1969, you would have been amazed

to see men walking on the moon. Spend a day

with us in 1997 and we'll show you another

iracle’ - how to leap onto the Intranet by

building a business application in a single day!

I ts only a small step with Centura Web

Developer.

Our unique approach to business on the web

allows you to start developing business

applications - fast. And you've got the power,

Centura Web Developer enables you to create

even the most demanding applications to match

your ever growing business needs.

So if you'd like to amaze yourself book your

place on the Centura Intranet Workshop NOW!

_834399 for dates and

availability and take as t e p

into the future.

THE ONLY WAY TO BE CERTAIN
OF THE FUTURE IS TO CREATE IT

CENTURA
Centura Software L i m i t e d , Lunar House , Globe Park,

M a r l o w, Bucks SL7 1LW. Tel: 0 8 0 0 834399
http: / /www.centurasoft .com
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IntranetWare is supposed
to bring Novell into the

Internet age. Karl Dallas
puts his hand in the ‘net
tool’ patch and waits to
see if he gets stung.

IntranetWare
rogramming NetWare just got
a whole lot e a s i e r . U p t o n o w ,
things have been tough. Writ‑
ingclient or server applications
for the NetWare Directory Ser‑

v i ces (NDS) e n v i r o nme n t with the NetWare
SDKs is an enormouschore, requiring you
to create zillions of lines of code even for
seemingly trivial tasks. And that’s after
you've climbed, Sisyphus-like, up the steep
learning curve the SDKs impose , which is
no mean feat in itself.

EXE: The Software Developers’ Magazine

Well,
easier. Buried in the pile of products mus‑

under the rather
IntranetWare banner is a set of capabili‑

as I say, in future it will bea lot

tered cumbersome

t i e s that make programming NetWare
Loadable Modules (NLMs) far more conve‑
n ien t . NLMs a r e , o f c o u r s e , the means o f

controlling and developing NetWare.
At the same t i m e , Novell is continuing

to develop and extend NetWare towards
applications outside the pure NetWare

For NetWare
Directory Services have j u s t been ported to
Windows NT. When NT4 was delivered,
the p r a i s e with which it was greeted was

environment i n s t a n c e ,

attenuated somewhat by Microsoft’s con‑
tinued failure to properly in teg ra te i t s NT
Directory Services ( N T D S ) with NetWare
Directory Services ( N D S ) . To be f a i r ,
though, NT4 does permi t browsing of NDS
r e s o u r c e s , NDS pr i n t i ng , authentication to
multiple NDS trees and processingoflog in
sc r i p t s . What i s m i s s i n g i s any n a t i v e sup‑
port for management o f NDS and NetWare
file and p r i n t s e r v i c e s

Novell has rectified this o m i s s i o n , and
gone further in making it possible to man ‑
age NT workstations without having an
installed NT4 se r ve r or domain control ler,
providing NT wi th the s u p e r i o r secur i t y
p r o v i s i o n s o f Ne tWare , and making i t pos‑
sible to log i n t o NT v i a NDS

This functionality is being added to
other Novell products. For i n s t a n c e , the
ManageWise client for NTcan be used to
manage N T clients and s e r v e r s , and the
forthcoming ManageWise Administrator
for N T , codenamed Tabasco, will enable
administrators to drop the e n t i r e domain
i n t o a c o n t a i n e r , and t o manage i t from
within NDS. Plus, now that Sun has taken
NDS on board for Solaris, NDS functional‑
i ty is reaching ou t to the Unix world.

Novell's relationship with Sun has
able implications for the future, s i n c e it fore‑

valu‑

sees NDS and the Java language working
hand in glove. The multi-platform capabili‑
t i e s of Java mean that NDS authentication
and i t s resource database will be able to
function, potentially, on any platform. Nov‑
ell is collaborating with Sun to develop a
Java Directory Naming Interface and cle
libraries for NDS , X500 and the Interne
DNS.Java jus t - i n - t ime ( J I T ) technology has
been developed for compiling Java-written
NLMson the fly, and Novell plans to convert
the entire set of NetWare utilities to Java.
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Another important initiative is the
implementation of the Lightweight Direc‑
tory Access Protocol (LDAP) for NDS,which
makes it possible to publish directory infor‑
mation to Internet and intranet servers,
usingNDS security to control data access.
While making available NDS services like
NDS replication, security, and administra‑
tion, LDAPfor NDSis still a fully RFC1777‑
compliant implementation of the Internet
EngineeringTask ForceLDAPv2spec.

Somuch for the future. Right now, per‑
haps the most significant par t of the
IntranetWarepackage ‐ andone whose sig‑
nificance, to be frank, escaped me when I
first opened my INWbox ‐ is the NetBasic
programming language.WhenI saw i t ,and
the NetBasic subdirectory created on my
NetWare 4.11 server, I must confess I
thought: just what I need, another propri‑
etary Basic-type language. But I was being
overly hasty in myjudgement. In actual fact,
NetBasic is essentially a superset of Visual
Basic (without the IDE programming envi‑
r onmen t ) designed for developing NLMs. It
makes the joba lot easier, a great improve‑
ment over previous methods, which gener‑
ally involved C, C++ or even assembler.
Novell is licensingNetBasicfromHiTecSoft,
and although it is bundled with Intranet‑
Ware, it actually works with all NetWare
versions after 3.x.

The sortof scenarioswhereNetBasiccan
be effective are the correction of NLM or
useraccounterrorsover the Internet,sched‑
uling deletion of files (for instance, those
with a TMP or BAK extension past acertain
age), scheduled updating of configuration
files (the script can also ensure that noneof
the files are open, andcanclear the connec‑
tion of any users still loggedin at that time),
automatic backup of files, ensuring that all
users are logged out, and control of the
installation options for Windows applica‑
tions. In the latter case, centralised man‑
agement can bemuchsimpler than tryingto
dealwithmultipleindividual installoptions.
NetBasic could also beused to check all

theHTMLfiles at acentralWeb site (which
might be a Novell Web server), and auto‑
matically ftp any that havebeenupdated to
other platforms in the organisation ‐ Unix
or NT,say.

Although Novell does not supply any
sort of IDE for NetBasic, there is one avail‑
able from HiTecSoft. It would always be
possible to write your code within Visual
Basic, so long as you remember that Net‑
Ware is fundamentally character based,so
noneof the Windows functionality is avail‑
able. Obviously, a n y old editor that can
saveASCII text fileswith a .BASextension
couldbeused,if you’re sure youknowwhat
you're doing.
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GUI things
Though NetBasic does not support a Win‑
dows-style GUI display, it does have access
to the NetWare console’s basic windowing
functions. These include pop-up windows
(which can display messages of up to 20 lines
of 78 characters per line), display windows
for information or user input, menu win‑
dows and desktop windows. Most windows
are positionedby specifying the coordinates
of their upper left and lower right corners,
with the exceptionof menus (whose bounds
are calculated from the upper left coordi‑
natesand thewidth andnumberof itemsin
the menu),andof course desktopwindows.

The WIN:Close,WIN:Hide, WIN: Show
and WIN : T i t l e commands are used for
both display and menu window types. It is
usual (and producesshorter code) to set the
system up so that when a window is closed
or hidden, the parent window is selected
automatically as the default window. Net‑
Basic uses an internal linked list to keep
track of the order of windows as they are cre‑
atedanddestroyed,sooverlappingwindows
shouldbeclosedin reverseorder fromwhich
they were opened,otherwise thescreenmay
notbeproperly restored.

NetBasicapplicationsareexecutedusing
the NetBasic interpreter, which is loaded

F E ATURES
into memory by typing LOAD NETBASIC a t
the file serverconsole.TheconsoleRUNcom‑
mand is then used to start programs. Within
the NetBasic environment, programs are
started by just typing in their names, and
normal DOS-like util it ies are accessed
through the SHELLcommand.
Hereis atypicalNetBasicprogram:

Do Wh i l e T r u e
DateOb j = NE T: S e r v e r : D a t e : G e t
I f D a t eOb j . E r r o r ! = 0
WIN:At ( 1 , 7 0 ) ;
WIN: Say (DateObj.Time)
E n d I f
S Y S : D e l a y ( 1 0 0 0 )
EndDo

This uses the SYS :De l a y command to cre‑
ate a one-second delay every time the file
server's time is displayed. It is agoodidea to
place a delay command within al l CPU‑
intensive loops,to allowNetWareOSto gain
control of the CPUduring the delay period
andr u nother tasks.

There are obvious security implications
in allowinguser-writtenapplications to run
on aserver, since NLM programs have full
accessto allNetWareservices. If anapplica‑
tion is logged onas auser, its process has
the same security rights asthat user,but if

Listing 1 ‐ A user-levelNetBasicprogramwhich creates a supervisor-levelaccount
without apasswordon aNetWareserver.

( G e t c u r r e n t S c r e e n ( ) ) ; / / C r e a t e a con tex t

( c p ,"SCREEN:T E X T " ,NMX_STRING_C_TYPE," S y s t e m
C o n s o l e " ,NULL, NULL) ;

EXE:The Software Developers’ Magazine

Listing 2 ‐ Accessing the NMX API from C.
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F E AT U R E S
it is not associated with any user, it effec‑
tively has supervisor rights. A user with
access to the file server’s console could run
the program in List ing 1 to create a user
with a security levelequal to the supervisor,
and without a password.

Some notes on the code. The #inc lude
command is used to include files, which in
the NetBasic package all have the H exten‑
sion. The command must be in lower case
and positioned outside of the main subrou‑
tine, with the file name in quotation marks,
for example:

# i n c l u d e " N E T. H "

NetBasic commands are grouped into
classes,with the class nameforming the first
part of the command name. For clarity, it is
a good idea (fol lowed in all the examples
quoted here) to write the class name in capi‑
tals, though in actuality NetBasic is not case

sensitive. Where commands are grouped
into subclasses, the name of the subclass
also appears as part of the command name,
s othe WIN: C u r s o r :Column andW I N : C u r ‑
s o r : Show commands are in the CURSOR
subclass of the WIN class.

The WIN class covers the server console
screen handling functions. Other classes
include NDs ( w h i c h provides access to Net‑
Ware Directory Services), NET (networking
services), and PORT (communicat ions).

Variable declaration is automatic: mem‑
ory variables and array elements are created
inside the application when assigned a
value. Names may beup to 32 characters in
length, with the usual restrictions on valid
constituent characters. All memory vari‑
ables are global and can be accessed from
anywhere within the source file, unless they
are declared as l o c a l , in which case they
can be accessed only from within the func‑

ID,aread-only integer, representing the ID of the bindery record, unique only within the
binderyof that file server.
Name, a read-write stringrepresent ingthe name of the resource orclient in the bindery.
Note that wildcard characters can beused when searching the bindery by name.
Type, aread-write integer (though changing the type of anexisting object is not recom‑
mended), identifyingthe type oft h e record in the bindery list.A set oftype constants is
definedin the NET.Hfile to identify the type of common resources andclients,butcus‑
tomvalues can ofcoursebeused.
F l a g , a read-only integer, defining the state of the bindery record, which can beeither
static (a record which is to remain permanently, such as the records for u s e r sor user
groups, which will remain until deleted) or dynamic (temporary records which are
removedautomatically when the service for which it was created is no longeravailable,
for instancethe recordfor advertisingservers, which is createdwhenthe service is made
available andremovedwhen the service is terminated).

S e c u r i t y. R e a d , and S e c u r i t y . W r i t e , read-write integers indicating the security
level required in order to read and or write the information from and to the bindery
record.Commonvalues include:
@Any client logged in;
@ Anyone, evenclients not logged in;
@ Logged-in clients with the same name, type and password as the record being

modified.
@ Logged-inclients with supervisory rights:
@ NetWareoperatingsystem only.
I n t e r n e t. Socket, a read-only string, containing the socket address identifying the
server'sprocess.When multiple processes are runningon the same computer, the socket
address providesunique identificationfor each process.
Internet .Node, a read-only string, containingthe physical node address identifying
the computer running the server's process. The node address uniquely identifieseach
computer withinanetwork.
I n t e r n e t .Network,aread-onlystring,containingthe networknumberiden t i f y ingthe
networkofthe server's process. Eachnetworkhas anumberwhichuniquelyidentifiesit
among all other networksof aninternetwork system. The Internet attributes are pro‑
vided only when the bindery record is for a server that has advertised its services.
Error, a read-only integer, indicating any error encountered during an operation on the
object.The Errorattributeis zerowhen noerror is encountered.

Figure 1- The components of a bindery record.
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t ions or subroutines in
which they were created.
Neither arrays nor their
elements can be declared
as local.

Bound to happen
The language contains a
large number of NetBasic-specific objects,
which encapsulate such things as dates,
directories, environment settings, files, and
Internet functions. One of the most impor‑
tant is the bindery object, which provides
identification information for the various
types of network resources (egfile, database
and print servers and printing queues), and
clients (eg users and user groups) . Each
bindery object contains I D , Name, Ty p e ,
F l a g , Read s e c u r i t y , W r i t e s e c u r i t y ,
I n t e r n e t . S o c k e t , I n t e r n e t .Node,
I n t e r n e t .Network and E r r o r attributes.
Identification information in the form of
bindery objects is obtained from the bindery,
using commands in the NET:Bindery class.
For instance, the command
B i n d O b j e c t  =  N E T : B i n d e r y : F i r s t
( " * " , NET_USER) will display the attrib‑
utes shown in Figure 1.

Interestingly, the read-only attributes of
the d a t e object, returned asstrings, display
anawareness ofthe ‘Milleniumbug’ problem.
The Ye a r attributecontains a two digit num‑
ber representing the year (eg 96). But don’t
panic. There i s also a UTF.Y e a r . C e n t u r y
attribute,which represents the full four digits
of the year, eg 1996. It might have been bet‑
ter, considering we now know all about the
Year 2000 issue, if the Y e a r attribute con‑
tained the full four-digit year string, but at
least the problem has beendealt with.

File-access functionality is divided up
between three distinct objects: files are rep‑
resented as fi l e objects, and file path‑
names are encapsulated by p a t h objects.
The directory information associated with a
pathname i s parsed b y d i r e c t o r y objects,
which retain all of the attributes of a path
object, and some of the attributes ofa file
object. For instance, when the command
D i r O b j = D I R : O b j e c t ( " . . \ fi l e n a m e " ) i s
issued ( w i t h an actual filename substituted
for the fi l e n a m e string), the attributes of
the d i r e c t o r y object D i r O b j will be:

@ D i r O b j . F i l e . N a m e , the filename.
@ D i r O b j . F i l e . E x t e n s i o n , the file’s

extension.
@ D i r O b j . P a t h , the full path t o the file.
@ D i r O b j . Vo l u m e . N a m e , the name o f the

volume where the file can befound.
@ D i r O b j . S e r v e r . N a m e , the name o f

the file server hostingthat volume.
@ D i r O b j . E r r o r , a code t o indicate i f a n

error has beenencountered.
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FEATURES
The most significant aspect of NetBasic,
however, is awell-rounded set ofNDSexten‑
sions, which provide high-level 4GL func‑
tions for access to the management,
maintenanceand administrative operations,
normally only accessible from within the
lower-level SDKenvironment.
The NDS tree actually has an upside‑

down structure, headed by the name of the
tree or [Root] (Directory tree n a m e ) object at
the top of the tree and branchingdownward
through container objects (which may con‑
tain other container objects), terminating in
leaf objects. Containers represent logical
divisions such asCountry, Locality, Organi‑
sation,andOrganisationalUnit.Leafobjects
represent actual network entities such as
users, servers, printers,or computers.

NetBasic can access data from NDS
without any of the manual labour associ‑
ated with allocation, initialisation, access
andconfiguration of NDSbuffers ( t h e struc‑
tures and linked lists that are used for com‑
municat ing requests and responses
between NDS and cl ients) necessary at the
lower SDK levels.

BeyondNLMs
IntranetWare includes a set of Network
Modular Extensions (NMXs), also licensed
from HiTecSoft, for developing applications

20

which can query databases, monitor net‑
work servers, loadandunloadnormalNLMs
and manage and automate script execution
across networks, including the Internet.

NMXs are supported by the NMVX.NLM
engine, which provides the NMX interfaces,
and performs all the necessary memory
management, library registration andman‑
agement, and loadingandunloadingof com‑
ponents, in a rather similar manner to
Windows DLLs. Applications access the
module through a set of NMXAPIs. As well
as NetBasic, the NMX engine is open to
other tools such asVisual Basic and Java,
and there is support for the CGI interface to
Novell'sWeb server.

To access components registered to the
NMXEngine using the CAPI, you use three
simple calls: NMXC_Con tex tC rea t e , which
establishes a pointer to the client context,
NMXC_EZCa11, for access to the actual com‑
ponents and functions in the engine, and
N M X C _ C o n t e x t D e s troy. A typical program
to call the NMXEngine might look like the
code in Listing2.

In addition to those provided with
IntranetWare,HiTecSoft also suppliesNMX
components for access to Oracle, ftp, SNMP,
APC and Cheyenne FaxServe. In the latter
case, all of Cheyenne’s fax services can be
controlled by a single call from a NetBasic

HeyeeDieliphi
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PStelp) u p ) to a
reall bugga

script. It would be possi‑
ble, for instance, to create
a fax and transmit i t to
various offices throughout
the world via the Internet,
where the system could
retransmit them on the
local phone system, cut‑
t ing down international call charges. Com‑
ponents for ArcServe, dBase, and Arcada
Backup Execare in the pipeline.Other Net‑
Basic packages available from HiTecSoft
include the WebPro InternetAPI extensions,
which come with an IDE for creating and
using Web-enhanced NLMs, for running
remotely across the Internet.

WebPro Internet functions all support
the Doc class prefix, simplifying the genera‑
t ion of dynamic HTML pageson the fly.
Since the packagealso includes the database
module for Btrieve, it is possible to incorpo‑
rate dynamic data in such pages, andwhere
the supplied NetBasic SecureWeb Server is
empoloyed, all transactions are protected by
RSA encryption and Secure Sockets Layer
(SSL) technology. Includedwith WebPro are
sample utilities permittingsecure login to a
NetWare 4 server over the Internet, after
which it is possible to browse the NDS tree,
load and unload NLMs, view snapshots of
current monitor screens, edit configuration

i e e ereseedwith your ee code, the

launching compiles and on‑
keep itself in synch with the
back and forth between the

Delphi specific smart indenting,
reduce youronoinWindows 995sube sa onoes
fi l es i
i cu l
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FEATURES
settings andAutoexec.Nef‐ all asif the user
were logged into the actual server console.

Java
Somuch for NetBasic. Interestingandeffec‑
tive though it is , it pales to relative insignif‑
icance alongside the potential of Java
runn ing on the NetWare server. Novell’s
plans in this area are no t sowell advanced,
though it hasalready publicly announced its
support for Java’s cross-platform capabili‑
ties. In keepingwith this, it has releasedthe
Novell Software Development Ki t for Java
( N J D K ) , downloadable as an 11Mb self‑
extract ing zipped from
http:/ /www.novell.com /j a v a /d l /jvm.html.
There is also an alphaofi t s just-in-time
compiler (J IT ) , at http://www.novell.com/
j a v a /dl/jit.html.

The NJDK is basically a port of the Java‑
Soft 1.02 compiler and run-time environ‑
ment for Java classes, and at present does
no t include any NetWare-specific s e r v i c e s

such as the directory, DS objects, or the
bindery. (A set of IntranetWare-specific
class libraries are promised for s p r i n g 1997).
But s i n c e it does include the Abstract Win‑
dow Toolkit ( AWT ) ‐ actually the TinyAWT
developed by JavaSoft, which runs natively
on the server u s i n g XFree86 for NetWare ‑
it will be possible for the first time to r u n

executable,

AUTOMATIC CD DUPLICATORS
.

THE NEWAUTOMATIC

MULTI-CD

DUPLICATOR THAT’S

EFFICIENTAND

USER FRIENDLY

CHUGAI BOYEKI CO.,LTD.
Chugai Boyek i ( U K ) Ltd, Computar House , 6 Garrick
Industrial C e n t r e , Garrick Road, London NW
Tel: 0181-732 3315 Fax: 0181-202
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GUI-type applications on the server. At a
price: aminimum of 64 MB of server mem‑
ory is recommended for AWT programs; the
minimum for text-basedJava apps is 32MB.
Driversare available for popularvideo cards
( w i t h support for multiple screen resolu‑
t i o n s ) and an automatic util ity for recognis‑
i n g and configuring your video card is
included with the NJDK.

When the NJDK has been installed, typ‑
i n g l o a d j a v a at the console will load the
Java virtual machine intomemory andallow
the command interpreter to recognise when
a Java application or applet is launched.
Typing s t a r t x starts up the AWT, and by
p ress i ng Alt+Esc shows the checked back‑
groundofthe default AWT workspace,where
AWT applications andapplets are displayed.
Using the mouse obviously requires an
appropriate mouse driver to have been
loaded: it may benecessary (and is, if you use
a serial m o u s e ) to edit Xf86conf and
Startx.Nef either on the server or worksta‑
tion to load the appropriate driver.

As the name ofS ta r t x indicates, the AWT
is anX implementation, but Novell does not
recommend writ ing software that uses X,
since the underlying peer model might
change at any time. Applications written
exclusively for AWT should avoid any such
problems if the peer model should change.

Q “IRCLE NO . 111

Regaining control
Clearly, Novell and its
strategy havechanged con‑
siderably since the days
when it was strictly a sin‑
gle-product NOS company.
Many of its attempts to
diversify seemed to result in it just veering
around, seemingly out of control, in particu‑
lar the days when it bought products like
WordPerfect and DigitalResearch’sDR-DOS,
only t o sell them o n a g a i n , i t i s now more
focused, and in directions which make Net‑
Ware a much more attractive development
environment. As can be observed from the
foregoing, NetBasic and Java for NetWare
have implications that areonly just beginning
to beexplored.As Al Jolson said in The Jazz‑
Singer: Baby,you ain’t seen nothin’ yet!

KarlDallas has been wr i t i ng about comput‑
ers s i n c e hetaught himselfonan8KBCom‑
modore PET in 1979. He currently runs his
own Web publishingand WWWdesign con‑
sultancy business (URL : http:/ /www.hous‑
tonmedia.com).

A l l the examples quotedare taken from the
NetBasic onlineguide, available at
http:/ /www.hitecsoft.com

<
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MARCH NEWS
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when y o u visited the show, don’t despair. Most of them are valid until the end of March. Notably,
there’s WallData’s Arpeggio Solution Pack. This comprises t w o desktop and five v i e w e r licences
You gi
best deal on the street. Offer ends 31 March.

£1300 worth o f corporate in fo rma t ion reporting technology for jus t £750. This must be the

Save bundles, For a limited period, w e ' r e selling Borland’s new C++Builder asa bundle with the
equivalent v e r s i o n of IntraBuilder f o r the p r i c e of C++Builder on i t s own
Look out fo r Visual Basic § this month.QBS are supplying upgrades (Pro upgrade £199. Check
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by Delphi-heads. It’s h a d widespread thumbs-up in v a r i o u s Delphi forums. Standard v e r s i o n : £175,
Pro v e r s i o n : £350. Stop u s and buy one!
Other Delphi News.From SuccessWare International, look out for new Apollo Ve r s i o n3. Free
upgrade to existing v e r s i o n 2 users, direct f rom SuccessWare. Full v e r s i o n s available from QBS.
SuecessWare have j u s t launched DB Power fo r Delphi. A set of more that 30 data-aware
components, i n c l u d i n g gr id control, n a v i g a t o r bar (adds cool buttons), calendar, spin-edit, Rich
Text editor etc. Pre-release specia lis just £99 ( s a v e £40).
New from NuM:
ava i l ab le ) and SoftIC!

the leaders in error detection technology. BoundsChecker 5 (ful l , 30 eval
3 - new v e r s i o n s . Special p r i c i n g for March only. For VB developers

CodeReview and FailSafe. Check our website for details.
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H igh Edit SDK/PRO
Leadtools7 WinPro 16 /32b igMLL £605/765}
M K S Toolkit
MS VC++ 4.0 PrgSubscription
MS VC++ 4.0 Standard
MS VC++ 4,0 Butérprist
Optimay#1.5 Developer/Pro
P C L i n t from Gifmpel
Object Master
St ingray Object ive Grid (16 /32 b i t )
S t i ng ray Object ive Toolkit ( 1 6 / 3 2 b i t ) £379
V B t r y for C++ £275
W a t c o m C/C++ no docs/with docs £139/238}

Foxfire Developer's Edition
FoxFix for DOS and WIN
ReFox Decompiler
SilverFox Comms (Wind D O S )
StepUp Foundation Glastes
Visual FoxPro 3 Std/Pto
Visual F o x P r o $-Pro
Visual FoxPf9-5-Upgrade
X i l i g h t s E d i t o r Enhancement
xCase f o r F o x P r o& V.FoxPro

£189/209
2 bit £155

ib@theEdge £99
I n fi n i t y Report V C L £69

i t y Security Component £69
i t y MAPI Component £69

nfoPower 2.0 VCL/+Source £150/199
Innoview Multilanguage \¥ \ £
M e m o r y Sleuth
MK Query Builder ( i n c l S O t G e ) £149(299)
Piparti Reporting S@4(Pep NW £175/350
Orpheus 2.0
Quick Reports 2 Wi t i (spurce NEW
Shoreline DiilogRROS
Shoreline V i g u a l P R O S
Titan for B t r i g y e ’ / + s o u r c e
TOLEAutomat ion Client
TRPKCrypto Single User N E V )

E a g l e CDK 16/32

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

Extended S y s t e m s
Advantage Database Server
CA VOICA Clipper In te r face Client
ODBC Interface Cl ient
SDE 2.0 Interface Client
S i x t y day Server Evaluation Pack
2 User Server Development K i t
5 User S e r v e r Deployment K i t
10 User Server Deployment K i t
100 User S e r v e r Deployment Kit

Microsoft
Access 7 ( o r 2)
Access Developers Tedlkit 2/7
SQL Server N B S incl. 5 s e r l ic.
SQL Server NT4.5 incl 10 d s e r l ic.
SQL ServeP NT 6.5 incl 25 user lic.
SQL Seexer NT 6.5 inch 50 user.
SQL Server NT 64 Single Client I
SQL Server N T $ . x Twerity CBent Lic.
SQL S e r v e r NT 6.x Watkstation

Powersoft/Sybase/WaiCom
S-Designor AppMedeler
S-Des ignor AppModeler Desktop
Sybase SQL An¥where Single User Svr
S y b a s e SQL A n y w h e r e 4 User
Sybase SQL A n y w h e r e8 User
S y b a s e SQL Anywhere 16 User
S y b a s e SQL A n y w h e r e 3 2 User
S y b a s e SQL A n y w h e r e Unlim

Oracle
Personal O r a c l e 7
WorkGroup S e r v e r (5 u s e r s )

Developer or Designor 2000
Programmer 2000
Power Objects Standard
Power Objects Client Server

m i n o Star te r Pack Vs 4.5
i n o Server Vs 4.5

Desk top Client on €BAhi only
F u l l Client on €D/licence o n l y
Object Prog. Taterface ( G l o b e B y t e )

£305/265
£695)

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

Ph: +44 181956 8000, Fa +44 181 956 8010
BBS: +44 181 956 8011, Email: orders@qbss.co.uk
Web: http://www.qbss.com, L/server : info@qbss.co.uk

Advanced Developers Toolkit
Component Pack
Desktop S£195
Enterprise
F U N C k y for PowerBuilder
PowerFrame App. Fr. L i b t a t y
P o w e r F r a m eNavigator Object
PowerFrame Object Amalyser
PowerFrame TabPoldér
Powersoft Por t fo l io

B l i n k e r Linker
C AC l i p p e r 5.3 Upgrade
Clip-4-Win
GE Graphics
F U N C k y 2.5
NetLib Network LibFary
NovLib Library
Scripton PostScript Library
SilverGlip SECS,Comms
Summer ' 9 3 Code Optimiser
Telepathy Clipper Comms
T-BASE*Gfaphics D O S or W i n

Codebase 6 wi th Java Docs.
Jamba Professional
Java Workshop
J F a c t o r y f o r Win9S7NT
J M o n e y f o r Win9S/NE
JTools f o r W i n N T
JWidgets for Win9S/NT
MS Visual J++

A e g i s( 1 u s e r ) NEW
Arpeggio DTop/Developer
Arpeggio Solutions Pack ( M a r o n l y ) £750)
Barcode Lib. DOS/WIN/95. £389/249/519
C B I Quick 16 bit/32 bit £1535/2250
Cryptor Data Encryption
dBest Barcodes f o r Windows
DataDirect Dev Toolkit 2

Qu ick Sim. Plus 16/32 bi t
DemoSHIELD 16/32 bit
Doc-To-Help 16or 32bit
Doc Studio
ED for Windows v 3.7 p e w v e r s i o n

ForeHelp v 2
'sServer Developers K i t

S i t e Help t ( HTMD
InfoModeller DeskTop/Server
Instal lshieyd3 16,BI732 b i t
Ins ta i fgh ie ld Express Pro
Intelligehs Paper
Interactive Brochure/Cata log
LightL ib Business STD/PRO
LightL ib Images STD/PRO
L i g h t L i b MagicMenus STD/PRO

M K S S o u r c e Integr i ty
MS SourceSafe 95 (platform)
Novlib Network DLL
Mu l t iEd i t Pro
MultiEdit's Evolve
PC-Insta l l W i n 16/32 bits
PC-Install DOS& WIN super combo
PVCS Version M a n a g e r
Rockwell RSToolPak 1/2
R & R Report Wri ter DBF/SQL
SoftICE from £329)
SOS Help! for Win Info Author £185)
Telephony Toolbox TAPI/TSAPI £345/585
Track Record/ + per seat £279/179
xBase++ for OS/2
Wise Installation S y s t e m ver 5.0
SmartPATCH f o r Wise
WebDeploy for Wise

£199/295

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

http://ftp.qbss,com.
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The search for a truly visual, Rapid
Application Development tool for C++
stops here with the introduction of
Borland C++Builder. Only Borland
C++Builder offers
developers a real visual
environment to construct

applications with the
power of industry
standard C++.

Borland C++Builder includes over 100
reusable components with source, scalable
database tools and the option to
seamlessly interchange between visual
development and straight code editing.

Whether you want to visually construct

front ends for applications or develop
enterprise-wide, scalable solutions, there is
a version of Borland C++Builder for you.

‐ e a e the.untmitedpowerof industry Standard = Order your copy ofBorland C++Builder now by
en ene Ch eS a ee calling Customer Services free on 0800 454065
‐> r ~ ee = > . quoting reference BC9732EX. Alternatively

oe ‐_ =) : p> Seamless.inigyratton-andfull = contact your preferred reseller.

me = ~ 1 Synchronisation-betweenthe“e : “e For further information onany Borland products,
~> . designer andthe-cede editor _‐ oy complete the coupon below and return it to:

So > Added productivity with over-+00-ceUsabte. ="? Borland information Centre
~~ compone trom Borland 95 V i s u a l Shorty

. om hin Component Library ‐ ~ " Twyford
- : - . ~~ Berkshire

“ ~ ae ie ~ >Flexibititypfurag-and-drop database tdols RG10 8BR
, eating and data aware components-that give

a: + complete connéctivity to existing data : CJ | aminterested in Client/Server development

e s “ P -Incfeased value.tromo i einta N d i e p r e c v h s c r s e a z a c t e sccm cctasszedelpeas. “ =

: : “ : Commpaity MONG: s c s s s s e s e e d e s c i c c i s s s a e s s i s s s s s c s e p s e n s e

~ Be sinMaintenance and reduced ~ ;
. programming time a

PApplicationdevelopment withfulsoppot ~ =
@ for industry standafds

P Works with the Borland tamily of tools
including Délphi™and a C+.

* ‘)
& Borland http/Awww.borland.com/uk

CIRCLE NO. 113

1 wr Borland International ( U K ) Limited, 8 Pavilions,
ie n Wi e ower 0 Ruscombe Business Park, Twyford, Berkshire RG10 9NN.
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Te l l e r : : Te l l e r ( A d d r e s s  a )

a d d r e s s ( a )

Over 5,000 Silicon River video training courses have been sold to
companies, u n i v e r s i t i e s and individuals wishing t o learn o r improve
their C/C++ skills. Why n o t j o i n them in g e t t i n g the m o s t cos t
effective, high quality C/C++ training available?

C Video Course Personal Edition £199.95
( 6videos with o v e r 1 3 hours o f t r a i n i n g , 365 page workbook and s o u r c e d i s k )

C++ Foundation Course Personal Edition £199.95
( 6 videos with o v e r 1 2 h o u r so f t r a i n i n g , workbook and s o u r c e d isk)

C++ Advanced Module - STL £49.95

C++ Advanced Module - Exception Handling £49.95

Call for details of Company and Educational Packs.

POET ODBMS v4.0
The Object Database for Desktop, Workgroup and

Internet Applications.

POET 4.0 js the no.1 object
database for Windows users.
POET n o t only allows y o u to
s t o r e the,objects wou cr i
C++, Java or Visual Bas
also allows#¥ou to specify the

OBJECT DATABASE

O p i e
MANAGEMENT GROUP

relationships between these
objects.
P O E T is also able to scale with
y o u r application. Use the same
API regardless of whether you
a r e writing for single u s e r
Windows oF in a multi-user,
multi-processor environment.

You can use POET v4.0 with:
C++ - Visual Basic - Java ~OLE Automation

DOWNLOAD YOUR FREE POET EVALUATION
VERSION. AIM YOUR BROWSER AT:
www.siliconriver.co.uk

GREENLEAF SOFTWARE
Now Distributed by Silicon River

Greenleaf CommLib v5.2 £259
The industry standard asynchronous c o m m s library for C, C++,
Delphi and Visual Basic. This feature-rich product suppo r t s file

X M o d e m ,  Y M o d e m ,  Z M o d e m ,
Compuserve B+ and ASCII. Also includes numerous other features
including handshaking, port status and monitoring. Supports all PC
platforms and comes with full source.

transfers under Kermi t ,

Greenleaf Comm++ v3.0 £229
Written in C++ and assembly language, provides extensive function‑
ality similar to CommLib, but designed from the ground up as an
object oriented alternative. Also supports all PC platforms and
comes with full source.

Greenleaf ViewComm v1.0 for W I N 95/NT £389
ViewComm for Windows offers the ability to see what's on the line
when y o u need to work on protocols, c o m m software development
or debug an asynchronous communications link. ViewComm comes
complete with additional cables.

These and other Greenleaf products
are available from stock.

SYMANTEC INTERNET TOOLS

Cafe for Win 95/NT £79
Java’ Integrated "Development and DebuggingA complete

Envi ronment , with productivity tools for the m o r e experienced
developer.

Visual Cafe for Win 95/NT £call
Visual Cafe's Rapid Application Development ( R A D ) environment
provides the easiest way ever to c r e a t e Java applications.

Visual Cafe Pro for Win 95/NT £call
The Pro version of Visual’Cafe provides simple integration of major
databases into your applet or application™(Sybase SQL, MS SQL
Server, MS Access, Oracle and O B D C ) using dbAWARE controls
and wizards.

Symantec C++ v7.5 for W I N 95/NT £69
The award winning previous -versiod, (v#®) c o s t £409. This
improved version costs just £69 (a £340 saving). Where else can y o u

|
get a C++ compiler with M F C 4.2b'for solittle money’

All these Symantec products are shipping
and available from stock.

Silicon River
(0181) 317 7777

Silicon River Video Training Courses, Greenleaf Software Products and Symantec Internet Tools are available direct from Silicon River or from most leading development tools specialists.
Silicon River Ltd, 106-108 Powis Street, London, SE18 6LU. TEL: (0181) 317 7777, FAX: (0181) 316 7778, email: sales@siliconriver.co.uk www.siliconriver.co.uk

All trademarks are recognised. Prices exclude delivery and VAT.



Designedas Unix’s base networking facility, sockets
have spread all over the world as the foundation of the

Internet. Peter Collinson gets plugged in.

F EATURES

Socket
programming

nterprocess communication via sock‑
ets was officially introduced to the
world in the Berkley 4.2 BSD Unix
release in 1986. It was not anentirely
new idea: Berkley had implemented

an earlier version oft h e interface in an
intermediate release ofthe 4.1 BSD system,
and there was some weeping, wailing and
gnashing ofteeth when it came to light that
the API had changed and programs would
need recoding.

Sockets were rather enigmatically
defined only as ‘endpoints of communica‑
tion’. In reality, they represented a new
entity in the Unix kernel specifically
designed to allow communication between
processes both on the same machine and
over a network. This broke with the tradi‑
tional Unix no t i o n that programs should
access the outside world via files in the file
system. Actually, it ’s no t impossible to
implement networking in a system using
this model ‐ the researchgroup in Bell Labs
that works in ‘the Unix room’ followed Unix
with the Plan9OS, which does just this. The
idea has persisted to the modern day,
appearing in Bell’s recently announced
Inferno system for distributed multimedia.
These projects both use a generalised file
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/ d e v / t c p / h o s t / t e l n e t

can beinterpreted asa connection to a t e l ‑
n e t server on a remote machine. Note that
h o s t and t e l n e t a re dynamic s t r i n g s
which address a service, and don’t refer to
fixed files in the file s

Of course , i t i s poss
tem.
ible to create device

drivers that map entries in / dev onto net‑
work connec t ions . I did this in the 1980s for
the Cambridge Ring network that provided
local network infrastructure at the Univer‑
sity of Kent. Our aim was to make the net‑
work invisible to processes r u n n i n g on the
system, in order to ayoid having to write
code to deal specifically with the network.To
this end, we created several distinct device
drivers to supply different facilities to stan‑
dard processes. For example, terminal con‑
nections from the network popped up as
/dev / t t ysometh ing just like normal
directly connected terminals. Line printers
were referred toas /dev/1ptsomething and
you just had to slingdata down the device to
have it travel over the network and appear
on a printer nearby. Of cou r se , we had to
write a line printer spooler to manage the

EXE: The Software Developers’ Magazine

printing operations, but i t s work was invisi‑
ble to applications. There was a single reel‑
to-reel magnetic tape on one machinewith a
device driver that allowed remo t e access
over the network. We even had shared file
systems, implemented somewhat poorly at
the block device driver level.

Nearly all processes that accessed the
device drivers were ‘network naive’, using
just the standard Unix open , c l o s e , r e a d ,
w r i t e and i o c t l system calls. However,
talking on a network means that at some
point it’s necessary to provide some network
addressing information.Clients that wan t to
use a service need to supply amachine name
to reach a remote machine, anda service
type to select a server on that machine.
Servers need to supply some service type
information so that the kernel can rou te
requests from the network to the right one.
So, there needed to be some way for the
device drivers to get hold of the network-spe‑
cific information. Our solution was to use
special control devices to preload addressing
and protocol information into the drivers,
usually at bootstrap t i m e

This approach worked fairly well at the
t ime, but it was no t really dynamic enough,
since we were mostly providing access to
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F E AT U R E S
fixed resources on our localnetwork.Nowa‑
days network facilities need to beconsider‑
ably more flexible.

However, it did have the advantage that
nearly all of the networkcode was located in
the kernel. We were always worried about
efficiency and the lack of available CPU
cycles (how the world has changed). We
hated the notion of a packet of data coming
in from the network,beingsent to a protocol
handler in user space, altered in some way,
and sent back to the kernel for passingto an
application process. This ‘yoyoing’ of infor‑
mation is common during socket operations
on modernUnix systems, but with 50 to 60
people logged onto a machine,a significant
amountof timecouldbesavedbyavoidingit .
Unfortunately, kernel code is hard to main‑
tain anddebug: weneededa test machine to
move the code forward.

OurRingdriversendedup in 4.2BSDsys‑
tems alongside the socket code. We took a
hard look at implementing sockets for the
Ring, but it would not have bought us any‑
thing. The 4.2 BSD socket code was inextri‑
cably linkedtoTCP/IP. (It’s interestingthat it
is theWinsock definition that hasfinally dis‑
located the socket API from the underlying
protocol). The standard networking applica‑
tions hadTCP/IPburnt into them, soinvent‑
inganew protocol for socketswould nothave
bought usanything.To enable TCP/IP based
applications to run, we implemented what
was essentially an IP hardwaredriver to tun‑
nel IP over the Ringto machines on the net‑
work. As time progressed, the machines
started to move to Ethernet connections and
the CambridgeRingdied.

In the long run , it’s been a good thing
that the BSD designers decided to invent a
whole new kernel entity to handle inter‑
process communication, since it has meant
that a body of network code has been built
up that is operating system independent. I
would guess that it was the desire to gain
access to this code that led Microsoft to
invent sockets (ahem, adopt sockets as a
Microsoft Standard API) . The Winsock API
means that socket-based programs are just
about portable from Unix to the Windows
world. The port is not a clean one, admit‑
tedly: you have to do some work to change
types and add some extra functions. Of
course, in the finest ‘not invented here’ tra‑
dition, there are some Microsoft extensions
to the original socket API, necessitated
really by the lack of proper pre-emptive task
schedulingin the originalWindows flavours.

How to make a pipe dream
The socket system implementedfor 4.2 BSD
was intendedmake access to the network as
open and easy as access to the file system.
Sockets implemented two different types of
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basic communication. First, they would pro‑
vide on-machine process-to-process commu‑
nication, as an alternative to using pipes.
Second, they would enable communication
between processes on different machines
basedon IP.

Pipes have always suffered from what
was known as the ‘rendezvous problem’.
They can only be used between processes
originating from the same parent ‐ there is
no way to start a process that connects to
some other random process using a pipe.
The SystemVworld copedwith this problem
with ‘named pipes’. BSD’s socket system

implements the ‘Unix domain socket’, a
name in the file system that acts as a ren ‑
dezvous point for two processes to communi‑
cate via a pipe.

The socket design recognised that there
was a need to allow sockets to be usedwith
processes that were socket-naive. On Unix,
when a new process is startedwith the exec
system call, it inherits access to its parent’s
open files, in the form of file descriptors.The
process can then deal with these files as
anonymous byte streams, using the stan‑
dard Unix I/O functions. Conveniently,
Unix’ssocket calls also dealwithfile descrip‑
tors, and the kernel’s standard I/OAPI can
work with sockets. Thus, socket-naive pro‑
grams can have transparent access to net‑
working facilities.

On Unix, sockets are createdbya call to:

i n t s o c k e t ( i n t d oma i n , i n t t y p e ,
i n t p r o t o c o l ) ;

On Windows, the socke t call returns an
object of type SOCKET (which in Winsock v2
is simply an unsigned integer) sothis is the
first change that you need to make when
portingcode fromUnix toWindows. In addi‑
tion, the Winsock DLL must be initialised
before use via a call t o W S A S t a r t u p , and
cleaned up withWSACleanup at shutdown.

EXE: The Software Developers’ Magazine

The call to s o c k e t essentially registers a
program’s intention to use the socket inter‑
face, and stakes out kernel space for later
use. The parameters specify some details of
how the interface wi l l be used. F i rs t l y,
doma in specifies the ‘communications
domain’, which on Unix can bePF_INET for
an Internet connection, or PF_UNIX for a
Unix domain socket. OnWindows, this para‑
meter selects an ‘address family’, the options
beingTCP/IP, IPXandNetBIOS.

The second parameter, t y p e , indicates
what type of communication the socket will
handle. Setting it to SOCK_STREAM speci‑
fies the connection to the remote process as
a byte stream:a reliable, two-way, guaran‑
teed sequence, connection-based transfer
medium. The transport system may sup‑
port ‘out of band’ data, which is no t subject
to the normal sequencing rules, and will
zoom to the head of any receive or transmit
queue. It is this type of message that is
used to transmit emergency messages, like
sending a keyboard interrupt in t e l n e t to
stop a running process. Of course, for the
usual Internet protocols, stream connec‑
tions use TCP.

If the t y p e parameter is set to
SOCK_DGRAM then a datagram communica‑
tions method is assumed. For the TCP/IP
family, this means the UDPprotocol. Data‑
grams are ‘unreliable’: they can be lost or
delivered in any order. However, they avoid
the overhead of an explicit connection
between the source and destination.

The final parameter, p r o t o c o l , is
intended for further expansion. Should a
protocol family havemore than one protocol
w i th the same characteristics, then this
value will select the specific protocol that is
to beused. It is usually set to zero.

The parameters to the s o c k e t call are
supposedly intendedto bescanned from left
to right, going from the least to the most
specific. I’ve always thought that this was
wrong: very few applications care about the
protocol family that they are using to talk
to a remote process but they do care about
whether they are doing it via a reliablebyte
stream or datagrams. If I want to reliably
send a chunk of data to some other
machine, I don’t care about machine
addressing or how the data gets there. I
just want to write my data to a normal byte
stream and forget about i t .

Binding
Having obtained a socket with the correct
characteristics, you sometimes want to diddle
with its various default settingsvia the s e t‑
s o c k o p t andg e t s o c k o p t routines.Youcan
customise all the levels in the protocol stack,
defining things like buffer sizes and connec‑
tionbehaviour.To choose one example, there
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beassured that pages that have been fixedand

approved get published, beable to manage both
work in process and published views of your web

site, have version control of content, chart the
development of your site, and free your page

authors to work on content from anywhere in the

world via the Internet,with full security, just as if
they were inthe next room...

well, would you graba slice?
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StarTeam™Web Connect 2.0 enables collaborative development on
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messaging, defect tracking, version control and build management
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accessing projects with StarTeam™Workstation 2.0 and StarTeam™
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access to projects * Audit logs, reports & charts
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Further reading
The definitive books on Unix networking are written by W. Richard Stevens. His first
book UnixNetwork Programmingwas published byPrentice Hall in 1990 (ISBN0-139‑
49876-1). Sadly, it doesn’toccupy my b o o k s h e l fand I wish it did. His two volumes of TCP
Illustrated, published by Addison-Wesley, are well worth getting if you want an under‑
standing about how all these interfaces work andare used.

I've been usingNetwork Programming in Windows NT by Alok. K. Sinha, published
by Addison-Wesley ( I S B N 0-201-59056-5), as my touchstone for Winsock. It seems to
describe the interfaceasit mightbe,ratherthanthe one describedbythe help files onmy
version of Visual C++.

If you want to take apeek at Inferno, then the web site is http:/ /inferno.lucent.com.
You can get a free version of the system from there too.

is a socket option for broadcasting messages
to all the machines onthe network.

What is more important,however, is that
wemay needto supply the kernel with infor‑
mation about our address ( o r parts of i t ) . We
do this with the b i n d system call:

i n t b i n d ( i n t s ,
c o n s t s t r u c t sockaddr *name,
i n t n a m e l e n ) ;

The initialparameter conveys the socket han‑
dle into the kernel,and the remainingtwo dif‑
ferent structures depending on the protocol
family and addressing scheme that is used.
The name parameter usually pointsat a struc‑
ture whose type mapsonto the particular pro‑
tocol, and generally needs a cast to stop the
compiler complaining. The IP address and
port number must be supplied in network
order, which means byte swapping on many
machines.However,this is usuallydoneusing
the preprocessor macro h t o n s that does the
correct thingonthe target architecture.

The information that has to be supplied
by the program is context-specific. For a
Unix domain socket, the bind call is used to
specify the pathname in the file system to
which the socket is to be bound. In the case
of connections over the network, the bind
call is mostly used by server applications
wishing to listen for connections. Even then,
all that you probably need to supply is the
port number on which to listen ‐ if you sup‑
ply nothing,the kernel will specify a port for
you. Client applications connecting to a par‑
ticular server rarely have to tell the system
anything about their IP addresses, since it
already knows. However, binding gives you
the flexibility to override the system defaults
for socket connections.

Connecting
Assuming we have our stream socket, the
next step is to deal withestablishingconnec‑
tions. The server waits for connections to
come in from the outsideworldwitha call to:

i n t l i s t e n ( i n t s , i n t b a c k l o g ) ;
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This puts the process to sleep until a client
attempts to connect to the port, at which
point control returns for dealing with the
request. The b a c k l o g parameter is used to
control the number of pending connection
requests that can be queued on the port
before the system starts automatically refus‑
ing connections on behalf of the process.
Usually, this value is set to zero, which
allows some system-wide default to beused.

OK, the server is listening. The client
now wants to connect using:

i n t connect ( i n t s,
c o n s t s t r u c t sockaddr *name,
i n t n a m e l e n ) ;

As before, the first parameter is the process's
socket. The remaining two parameters spec‑
ify the destination address to which wewant
to connect.We'll probably have lookedup the
IP address from DNS and obtained the port
number from the local / e t c / s e r v i c e s file.
Asmentionedabove,wedon’t have to issue a
call to b i n d unless we want to establish
something special about o u r address, say
specifying a known port for a reply. Control
does not re turn from the call t o c o n n e c t
unti l either a successful connection has been
made or the call has failed.

Having been woken up by the request
from the remote machine, the server now
needs to extract the incoming connection
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from a list maintained in the socket it is lis‑
tening on. It does this via:

i n t a c c e p t ( i n t s ,
c o n s t s t r u c t s o c k a d d r *name ,
i n t n a m e l e n ) ;

which returns asocketboundto the newcon‑
nection. The optional address parameter
contains information about the remote con‑
nection, which can be used to see if the
server really wants to deal with the call. If
not, the socket can be closed.

Data transfer
Most Unix programmers use the standard
r e a dandw r i t e calls toobtainandsenddata
on a connected socket, and variants of r e c v
and s e n dwhendealingwithdatagrams.This
is another porting worry when moving code
from Unix to Windows, since Winsock only
supports r e c v and send. Thankfully, these
usethe same parameters in the same order as
r e a dandw r i t e , with one extra fl a g s argu‑
ment that is normally set to zero.

The datagram routines s e n d t o and
r e c v f r o m are intended t o allow you t o
write code that contains a single transfer in
one line. You have to becareful about how
much data you are dealing with at once.
Systems tend to have rules about how much
data you can expect to place into a single
outgoing datagram and how much buffer
space you must allocate to ensure that you
receive all the data that was sent to you
from a remote system.

Unix systems also have sendmsg and
r e c v m s g interfaces that permit
scatter/gather I/O usinga single system call
for moving data from arbitrary places in a
process in andout of the kernel.These inter‑
faces have not made it into the Windows
specification, but truth be told, they are
rarely used.

In closing
When data transfer is over, aUnix system
will expect you to use the c l o s e system call
to free the resources attached to the socket.
You should note that the call can be
destructive, causing the deletion of any
pendingdata that remains in the kernel.To
avoid this, you need to tell the socket to
hang around in the kernel until the data
goes by using the SO_LINGER mechanism
provided b y the s e t s o c k o p t call. Winsock
has transmuted this function into the
c l o s e s o c k e t routine. a

Peter Collinson is a freelance consultant
specialising in Unix. He can bereached
electronically aspe@hillside.co.uk,
byphone on 01227 761824 or on the Web at
http:/ /www.hillside.co.uk.
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un-time type information is information about data
types which can be analysed and processed at r u n - t i m e .
So for example, being able to ask a Delphi object what
type i t is (by i t s ClassType m e t h o d ) and what type i t s

s C lassParen t m e t h o d ) relies on RTTI.
The is and as operators operate by u s i n g RTTI to ensure objects a r e
o f a n appropriate type. Also the F i e l d A d d r e s s and MethodAd‑
d r e s s methods make use of RTTI. The most common usage of RTTI
is with objects ‐ it is used to implement Delphi’s principal design‑

parent is (by

time opera t ion , form const ruc t ion . However RTTI can be generated
on demand for a v a r i e t y of data types, and can be analysed with the
undocumented, but rather useful T y p I n f o u n i t .

The familiar: is and as
The is operator is a binary B o o l e a n operator that acts on an object
reference and a class reference, and indicates whether it would be valid
to consider a c e r t a i n object as being of a c e r t a i n class. In other words,
the expression:
O b j e c t R e f  i s  T B u t t o n

will evaluate t o T r u e i f i t i s valid t o refer t o O b j e c t R e f a s a T B u t ‑
t o n and F a l s eif it is not. Many wrongly consider the above to be
equivalent to:

O b j e c t R e f . C l a s s Ty p e = T B u t t o n

In fact, is checks whether the object reference is an object of the type
specified or adescendent ofi t . The condition if Sende r is T B u t t o n
i s functionally the same a s i f S e n d e r. I n h e r i t s F r o m ( T B u t t o n ) .

The as operator is s im i la r, but is used for safe typecas t ing o f
objects. The e x p r e s s i o n

( S e n d e r a s T B u t t o n ) . C a p t i o n : = ‘ C a p t i o n ’ ;

can beconsidered to bethe functional equivalent of:
i f n o t ( S e n d e r i s T B u t t o n ) t h e n

r a i s e E I n v a l i d C a s t . C r e a t e
( " I n v a l i d c l a s s t y p e c a s t ’ )

e l s e
T B u t t o n ( S e n d e r ) . C a p t i o n : = ‘ C a p t i o n ’ ;

Soif the typecast is a valid one it goes ahead, otherwise an exception
i s raised. Because o ft h e similar e x e c u t i o n o ft h e t w o operators ( b o t h
execute the functionality o f I n h e r i t s F r o m ) , the following construct
should be avoided for efficiency:
i f Sender i s T B u t t o n t h e n

( S e n d e r a s T B u t t o n ) . C a p t i o n : = ' C a p t i o n ' ;

and instead you should use is in con junc t i on with a normal typecast:
i f Sender i s T B u t t o n t h e n

T B u t t o n ( S e n d e r ) . C a p t i o n

or if you prefer, an exception handling block with the as typecast
(although this is less efficient than the above):

‘ C a p t i o n ’ ;
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Brian Long wants some run-time typing
information. He discovers that Delphi’s
RTTI mechanisms can help you escape

t r y

( S e n d e r a s T B u t t o n ) . C a p t i o n : = ‘ C a p t i o n

e x c e p t

o n  E I n v a l i d c a s t  d o  {  n o t h i n g  }

e n d ;

Published sections & form files
Delphi stores design-time form information in custom resource DFM
files (standing for Delphi F o r M ) , accessed at r u n - t i m e via object
streams. These files store such information as component class
names and property values, used to put together an application’s
forms and components.

Delphi identifies what to store in the s t ream files by taking advan‑
tage of c e r t a i n p ieces of r u n - t i m e type information that gets gener‑
ated for components’ p u b l i s h e d sections. Any component c a n have
a p u b l i s h e d s e c t i o n , but not all Delphi 1 objects can. Entries desig‑
nated p u b l i s h e d have the same visibility as p u b l i c e n t r i e s , with
information about each en t ry stored in the object’s RTTI

The VCL gains access to this information v i a the T y p I n f o u n i t
We'll look at this unit below, but at this point let’s look at the issue
of why Borland claims that any component can have p u b l i s h e d
sections, but something derived from T O b j e c t will n o t (by defau l t )
be allowed one. The reason I made reference to a claim is because
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t k I n t e g e r , t k C h a r, tkEnumerat ion, tkWChar: (
MinValue: L o n g i n t ;
MaxValue: L o n g i n t ;
case TTypeKind of

t k I n t e g e r , t k C h a r , tkWChar: ( ) ;
t k E n u m e r a t i o n :  (

B a s e Ty p e :  P Ty p e I n f o ;
NameList: S h o r t S t r i n g )) ;

t k S e t :  (
CompType: P T y p e I n f o ) ) ;

t k C l a s s :  (
C l a s s Ty p e : T C l a s s ;
ParentInfo: P T y p e I n f o ;
P r o p C o u n t : S m a l l i n t ;

_ UnitName: S h o r t S t r i n g
'{PropData: T P r o p D a t a } ) ;
ey

tkMethod: (
_ MethodKind: T M e t h o d K i n d ;

ParamCount: B y t e ;
ParamList: a r r a y [ 0 . . 1 0 2 3 ] o f Char

a s t : a r r a y [ 1 . . P a r a m C o u n t ] o f
‘ record

F l a g s : TParamFlags ;
_ ParamName: S h o r t S t r i n g ;

| TypeName: S h o r t S t r i n g ;
end;

ResultType: S h o r t S t r i n g } ) ;
e e e
‘TMethodKind = ( m k P r o c e d u r e , m k F u n c t i o n ) ;
TParamFlags = set of ( p f Va r , p f C o n s t , p f A r r a y ) ;

Listing 1 - Excerpts from the TTypeData record, showing the
RTTIfor ordinal, class and method types.

the restriction does n o t apply in Delphi 2. To prove the point,
declare a class as:

TNoRTTI = c l a s s ( T O b j e c t )
p r i v a t e

F D a t a : I n t e g e r ;

p u b l i s h e d
p r o p e r t y D a t a : I n t e g e r read FData w r i t e F d a t a ;

e n d ;

Compiling it in Delphi 1 results in E r r o r 2 0 0 : PUBLISHED n o t
a l l o w e d i n t h i s c l a s s . , but Delphi 2 passes i t a sfine. To rem‑
edy the Delphi 1 problem, you must derive your component (directly
o r indirectly) from T P e r s i s t e n t , o r use the $M+ compiler directive,
for reasons which will beexplained below.

TYesRTTI = c l a s s ( T P e r s i s t e n t )
p r i v a t e

F D a t a : I n t e g e r ;
p u b l i s h e d

p r o p e r t y D a t a : I n t e g e r r e a d F D a t a w r i t e F d a t a ;
e n d ;

$M compiler directive ©
All Delphi classes have a certain amount of RTTIgenerated for them
by default, for example class name and ancestor class reference. The
$M+ (or optionally in Delphi 2, the $ Ty p e I n f o On) compiler direc‑
tive tells the compiler to generate additional RTTI for a class (there
is no projectoption which turns this onor off). In short, the $M+ direc‑
tive allows p u b l i s h e d sections i na class. I f a p u b l i s h e d section i s

T E C H N I Q U E S
declared in this w a y, and the TComponent class
is derived from i t , which explains the common
use of p u b l i s h e d sections in components.

The $Mdirective was undocumented in the orig‑
inal Delphi 1product, other than in the informa‑
t ion given by the DCC.EXE command-line
compiler which offers a - $ M + / - switch to turn it on or off. One of the
supplemental Delphi 1 manuals (the Object Pascal language guide)
does describe it. Contrary to any documentation available at the time,
Delphi 2 allows publishedsections in any class, regardless of its ances‑
tor, ie it appears to compile in the $M+ regardless of the compiler
options set.

This would imply that T O b j e c t is compiled in the $M+ state,
although the source code for the Delphi 2 S y s t e m unit does not back
this up. It would appear that is a bug in Delphi 2.

The Typelnfo function
Ty p e I n f o is one of a special class of functions that are evaluated by
the compiler at compile time. If you pass a type identifier to T y p e ‑
I n f o (as opposed to a class reference variable that would need to be
evaluated at run- t ime) then, presuming it is an appropriate type, at
run-time you will have some RTTI for that type to play with. If the
type is a class, then the RTTI will exist in your executable anyway,
but for other types such as enumerated types and sets, it won’t nec‑
essarily exist.

Types no t appropriate for passing to Ty p e I n f o include any
pointer types (eg PWideChar, P S t r i n g or P o i n t e r ) , types defined
locally in a subroutine, array types and record types. Type informa‑
tion will exist for a given type i f a call t o Ty p e I n f o i s made for i t , o r
i f the type i s referred t o i n the p u b l i s h e d section o f a class that i s
referenced in the program source. Note that type information is not
duplicated: calling T y p e I n f o onone type asecond time will return a
pointer to the sameRTTI table.

cons t
t k A n y = [Low(TTypeKind) ..High(TTypeKind)];

_ tkMethods = [ t k M e t h o d ] ;
tkPropert ies = t k A n y - tkMethods - [ t k U n k n o w n ] ;

PPropList = “ T P r o p L i s t ;
TPropL is t = a r r a y [ 0 . . 1 6 3 7 9 ] o f P P r o p I n f o ;
f u n c t i o n G e t P r o p I n f o

( T y p e I n f o : P Ty p e I n f o ;
cons t P r o p N a m e : s t r i n g ) : P P r o p I n f o ;

p rocedu re G e t P r o p I n f o s ( T y p e I n f o : P T y p e I n f o ;
P r o p L i s t :  P P r o p L i s t ) ;

function GetPropList (TypeInfo: P T y p e I n f o ;
: TypeKinds: TTypeK inds ;

_ Prophist: PPropL i s t ) : I n t e g e r ;

Listing2 ‐ TypInfo’s property routines.

procedure TForml.FormCreate(Sender: TOb jec t ) ;
var

C o u n t , L o o p : I n t e g e r ;
L ist : P P r o p L i s t ;

b e g i n
N e w ( L i s t ) ;

©  x y
Coun t := GetPropList (TypeInfo(TForm1), t k A n y , L i s t ) ;
L i s t b o x 1 . I t e m s . B e g i n U p d a t e ;
f o r L o o p : = 0 t o P r e d ( C o u n t ) d o

L i s t b o x 1 .Items. A d d ( L i s t * [ L o o p ] * . N a m e ) ;
L i s t b o x 1 . I t e m s .EndUpdate;

added, RTTI is generated for everything in it: data fields, methods Eana c y ;
and properties (includingevent properties). Note that the only fields S e n d ,
which can bevalidly declared in a published section are object refer- andy

ences. If your class is derived from a class declared in the $M+ state,
you donot have to set this option explicitly: the extra RTTI is gener- L ist ing3 ‐ Code that retrieves the names of al l the
ated b y default. The T P e r s i s t e n t abstract class i n the VCL i s properties o f a listbox.
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A n object’s o r class’s C l a s s I n f o method performs the same job,
returning a pointer to the RTTI. The only real difference is that
Ty p e I n f o is evaluated at compile time. The implication of this fact
i s that you must pass Ty p e I n f o a n actual type, rather than a class
reference variable. When you know what type you are dealing with,
T y p e I n f o will bethe more efficient choice. The Pascalre-implemen‑
tation o f C l a s s I n f o ( f rom the O b j I n f o unit discussed last month)
looks like this:
f u n c t i o n C R C l a s s I n f o ( C : T C l a s s ) : P Ty p e I n f o ;
b e g i n

R e s u l t
e n d ;

t = P Ty p e I n f o ( V M T E n t r y ( C , v t Ty p e I n f o ) ) ;

TypeInfo’s declaration is very similar, as it too returns a pointer to
the RTTI. More specifically it returns aP f y p e I n f o , a pointer to a
T Ty p e I n f o structure a s defined i n the T y p I n f o unit. We'll now
examine this unit in detail.

Typinfo and itsdata types
This unit has beena bit of atease for ayear. It was undocu‑
mentedbyBorlandandthe implementationwas notsupplied
in Delphi 1.The only source of informationwas the interface
section found in \DELPHI\DOC\TYPINFO.INT and the
calls to its routinesthat are scattered through the VCL.An additional
concern was a warningin the interfacefile in Delphi 1:Warn ing: The
i n t e r f a c e sec t i on o f t h i s fi l e w i l l c h a n g e i n f u t u r e
vers ions of D e l p h i . Delphi 2 eases the burdena little, asthe full
source t o T y p I n f o comes alongwith the source for the VCL.

Get PropInfo (Comps [ L o o p ] .C:
‘ D a t a S o u r c e ' ) ;

e x i s t s , s e t v a l u e t o D S }
io) t h e n

Listing4‐ Usingrun-timeproperty information toefficiently
set any component’s DataSourceproperty.

w(Comps) to H igh (Comps) do

record f o r Enabled p r o p e r t y }
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The unit defines a numberof types, many of whichhave fields that

have been commented out. This is because the types are there to t r y
to provide a Pascal framework around the RTTI that the compiler
generates in a space-efficient format.

Let’s start at the beginning. Both the Ty p e I n f o pseudo-function
and the C lass In fo class method return a PType In fopointer. This
is a pointer to the most important type in the unit, the TType In fo
record,which looks like this:
T Ty p e I n f o  =  r e c o r d

K i n d : TTypeKind;
Name: s t r i n g ;

{ Ty p e D a t a : TTypeData }
e n d ;

K i n d is a value from the TTypeKind enumerated type, which rather
dictates the sorts ofgeneral types that can haveRTTI.Table 1shows
the possible values o f ' Ty p e K i n d , includingthe four new ones added

by Delphi2.
The last TType In fo field, TypeData, i s commented out

because the Name field (a string holding the type n a m e ) is
not what it seems. It is implemented as an old-style Pascal
string, but only takes up as many bytes as are required for
the type name, rather thana fixed number. Thus, the posi‑
tion ofthe TypeData field is variable.To get the type nameof

an appropriate type at run-time we can use something like:
TTypeIn fo(Type i In fo( In teger )* ) .Name

I f we want to get access to the TypeDa ta field we have to fiddle
around somewhat, but the TTypeData record is where things get
interesting/messy (delete asappropriate). It is a large variant record
with different fieldsbeinguseddependingonthe value of the TType ‑
In fo .K ind field. Let’s look at a simplified view of i t . More detailed
excerptsshowingthe informationheldfor various types arecontained
in Listing 1.
TTypeData = packed r e c o r d

case TTypeKind of
tkUnknown, t k L S t r i n g , t k LW S t r i n g , t k Va r i a n t : ( ) ;
t k I n t e g e r , t k C h a r , t k E n u m e r a t i o n , t k S e t , tkWChar ( . . . ) :
t k F l o a t : ( F l o a t Ty p e : T F l o a t Ty p e ) ;

: (MaxLength: B y t e ) ;
tkClass: ( . . . ) ;
tkMethod: ( . . . ) 7

end;

As you can see, in the case ofa longstring or variant, there is noaddi‑
tional type information recorded. Short strings on the other hand
have their maximum lengthstored. For a floating point type, a value
from the TFloat 'Type appears to specify what variety i t is.
TFloatType = ( f t S i n g l e , f t D o u b l e , f t E x t e n d e d , f tComp, f t C u r r ) ;

There are two thingto notice here.Firstly,there isnosymbol torepre‑
sent the Real type, since its use is dwindling(nothingother than Del‑
phi understands i t , and Delphi itselfadvises against its use). This
explains why published properties of type R e a l are not supported:
RTTI cannot be generated for them. More information is stored for
ordinal, class and methodtypes, asweshall see.

Ordinal types havea field OrdType of type TordType , indicating
how many bytes are required for their storage, and whether signed
values are supported.
TOrdType = ( o t S B y t e , o t U B y t e , o tSWord , o tUWord, o t S L o n g ) ;

Note that Delphidoes not support any unsignedfour byte types, hence
the lack ofotULong. Interestingly, aDelphi 2C a r d i n a l , ostensibly an
unsignedfour byte number, is implemented asaL o n g i n t without the
negativevalues, usingo t S L o n g . Maybeone day...

If the type is not a set, the minimum and maximum values are
available in terms of L o n g i n t s and if it is an enumerated type you

37



T E C H N I Q U E S
cangainaccess to all the enumerated type value names.There is also
a field called BaseType which presumably is meant to point to the
RTTI table for the enumerated type used asa basis for the current
one, but I have been unable to get it to point to anything other than
the same type’s RTTI. If the type is a set, you can get to the
RTTI table for the base ordinal type of the set’s members.

Classic RTTI
RTTI for a class type includes a class reference,a pointer to
the ancestor class’s RTTI table, the number of published
properties and the name of the defining unit (again,only as
long as it needs to be, hence the commented field that follows). In
addition, there is aT P r o p D a t a record that follows containing data
about all the published properties.
T P r o p D a t a = packed r e c o r d

P r o p C o u n t : Word;
P r o p L i s t : r e c o r d end;

{ P r o p L i s t : a r r a y [ 1 . . P r o p C o u n t ] o f T P r o p I n f o }
e n d ;

This time the commented out field at the end can be accessed
because it is not preceded by an indeterminately long string. How‑
ever because this P r o p L i s t field is supposed to be an indetermi‑
nately large array, its declaration is commented and substituted.
P r o p C o u n t dictates how many T P r o p I n f o records there are, and
each T P r o p I n f o record contains all the characteristics of a pub‑
lished property. Here it is:
T P r o p I n f o = p a c k e d r e c o r d

P r o p Ty p e :  P Ty p e I n f o ;
G e t P r o c : P o i n t e r ;
S e t P r o c :  P o i n t e r ;
S t o r e d P r o c :  P o i n t e r ;
I n d e x : I n t e g e r ;
D e f a u l t : L o n g i n t ;
NameIndex: S m a l l i n t ;
Name: S h o r t S t r i n g ;

e n d ;

We have a pointer to the RTTI table for the
property’s type, and pointers to the prop‑
erty reader and writer methods.The record
contains a reference to the method, field or
value that is used to determine whether to
store the property value in the form file
(specified with the s to red directive), the
property index (specified with the index
directive), a default value (specified by the
d e f a u l t directive, which is also used to
dictate whether the property gets stored in
the form file) and the property name.

Information about published methods
is also quite ful l . The RTTI includes
whether the methodis a procedure or func‑
tion, how many parameters it takes and a
set of parameter description records ( c o m ‑

mented o u t ) . Each of these indicates
whether the parameter has a v a r or c o n s t
prefix, if it is an ar ray, and basic details
like its name and type etc.

Once you see the extentof the informa‑
tion recorded in RTTI (automatically in
p u b l i s h e d component sections), you can
begin to get an idea of how the Object
Inspector does i ts job. It knows how to let
you edit values, because it can find out all
the details about the type. The Events
page can manufacture event handlers
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because event properties have a tkMe thod type identifier, and
Delphi can use the rest of the RTTI to find out what sort of event
handler it needs to manufacture.

The TTypeDa ta record hasa lot o f useful stuff in, but o f course
with all these non-standard strings dotted here and there,
accessingthe various records provesa bit tricky. There are a
number of routines in the T y p I n f o unit to help us out, how‑
ever, asthe next section explains.

Swotting with Typinfo
The routines available in the T y p I n f o unit are much the

same in Delphi 1 and 2, although they differ in how strings are
returned‐ aspointers to strings in Delphi 1,but asactual strings in
Delphi 2 . The routines tend t o take either a P T y p e I n f o o r
P P r o p I n f o pointer ‐ a pointer t o a n RTTI table o r t o a property
information record.

Remember that a PType In fo pointer can be obtained both from
the T y p e I n f o function for most types and from the C l a s s I n f o
class method for object and class references. In fact, to make things
simple, the T Ty p e D a t a record for a class type has a C l a s s Ty p e
field that points back to the class reference.

W e can gain easy access t o the T Ty p e D a t a record using G e t ‑
Ty p e D a t a which returns a pointer t o it:
f unc t i on G e t Ty p e D a t a ( Ty p e I n f o : P T y p e I n f o ) : P Ty p e D a t a ;

To show the unit in which the class of the main form was defined in
(by default, this would beU n i t 1 ) , we can use:

GetTypeData (Type In fo (TForm1) ) * . U n i t N a m e

Or, more generically (the class name may havechanged):
GetTypeData (Appl ica t ion.MainForm.ClassIn fo) *.UnitName

Since all of the T y p I n f o routines that operate on properties want
a P P r o p i n f o , there are several ways o f getting one. G e t P r o p I n f o

Any floating point type except R e a l ,which explainswhy Rea:
notfully supported. %
Old-style string types, e.g. S t r i n g [ 1 2 ] and S h o r t S t r i n g

_ Procedureand function method types.
type.
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gets a T P r o p I n f o record for a named property. G e t P r o p I n f o s
gets T P r o p I n f o s for all published properties i n the class and its
ancestors , and puts them in a T P r o p L i s t array. Lastly, G e t P r o ‑
p l i s t will retrieve all the properties whose types match the values
in the set parameter TypeKinds, returning the number it finds. If
you pass t k P r o p e r t i e s a sthis parameter, i t acts much the
same a s G e t P r o p L i s t (except G e t P r o p L i s t does not
return how many properties were found ‐ you have to use
T T y p e D a t a . P r o p C o u n t instead). See List ing 2 for the
actual declarations.

As an example, to get the names of all properties in a list‑
box called L i s t B o x 1 , you could write something like the code
in Listing 3.

There are five pairs of routines ( fou r in Delphi 1)for reading and
writing property values of a given name, shown in Table 2.

The Get/SetOrdProp routines both take an object reference and
a pointer to a property informationrecordandeither take or returna
L o n g i n t , since a four-byte L o n g i n t is big enough both to represent
any Pascalordinal value and any object reference. Note,though, that
you have to use a typecast to translate betweenyour value of interest
and the L o n g i n t . Here are the declarations:
f u n c t i o n G e t O r d P r o p ( I n s t a n c e : T O b j e c t ; P r o p I n f o : P P r o p I n f o ) :

L o n g i n t ;
p r o c e d u r e S e t O r d P r o p ( I n s t a n c e : To b j e c t ;

P r o p I n f o : P P r o p I n f o ; Va l u e : L o n g i n t ) ;

The other procedures and functions are laid out in a similar way,
but take or return a value of the specific appropriate type. These
routines are used by the VCL streaming mechanics to read and
write form files. Once a property value is read froma form file, the
appropriate information is looked up (v ia aT P r o p I n f o record) and

ei MapServer”

Licensed
Developer

i ts type category i s identified ( T Ty p e K i n d ) . Then the relevant
property writing routine is invoked to set the property value with
the data read in from the form file.

No common ancestor
We can encounter problems with common properties which
have no common ancestor similar to the issues outlined last
month about fields and classes.

Consider this scenario. You have a form with a numberof
controls (say a button, an edit control and a check box) that
all needto bedisabled by having their Enabled property set
to F a l s e . You could implement a routine called D i s ‑

ableThem as shown below that disables all of your controls.
p r o c e d u r e DisableThem(Comps: a r r a y of T c o n t r o l ) ;
v a r

L o o p : I n t e g e r ;
b e g i n

f o r L o o p := Low(Comps) to H igh (Comps) do
Comps [ L o o p ] . E n a b l e d : = F a l s e ;

e n d ;

D i s a b l e T h e m ( [ B u t t o n 1 , E d i t 1 , C h e c k b o x 1 ] ) ;

Now consider that you also need to disable some menu items, which
also have an E n a b l e d property. The problem here is that the
TMenu l I t em class adds Enabled as a new property: i t i s derived
from TComponent, which does not have an Enabled property. The
TBut ton , TEdi t and TCheckBox classes all inherit Enabled from
their common ancestor type TCon t ro l . Sothe Enabled property o f
the TMenuItem and that of all the other classes are actually differ‑
ent properties, which just happen to have the samenames. This
means wehave to use a different coding approach.

“0plement 32-b; vit may
in your own appl

..with MapServer™ 3/32, the 32-bit Mapping
Toolkit for Windows 95/NT. Using just afew lines
of code, you can add mappingfunctions to your
applications.

MapServer™’s Key Features are:
@DLL,C++ class, OCX and VCL
©Sample source code and tutorials inC,C++,

Visual Basicand Delphi.
Technical and User manuals supplied

© Sample map data
© Royalty free distribution rights

Vol 11-Issue 10 / March 1997



System Architect the Price/Performance Leader...
and Your Gateway to O-O.
It single-handedly solves your company’s traditional application
development challenges quickly and accurately and makes the
transition to Object-Oriented smooth and easy.

Using System Architect’s un i que Shared Repository, you can:
* use all of today’s mo s t popular modeling techniques
¢ share and re-use data without duplication ofeffor t
©quickly integrate object-oriented analysis into your
development projects

Sy s t em Architect can be easily modified and extended to
support your unique modeling and code generation requirements.
System Architect deftly supports y o u r projects, taking you to a
new plateau ofincreased productivity and cost-effectiveness.

With System Architect, you eliminate the need for multiple
It’s the off-the-shelf solution

you can customize to fit your precise requirements.
products to accomplish your task:

Just Beginning Your Development Project?
SA/Process Manager sketches the ultimate blueprint. It walks you
through each stage of application development ‐ from planning
to implementation. SA/Process Manager guides you through

7@POPKINSOFTWARE
VAN & SYSTEMS, LTD.
RealTools For The RealWorld.
N o w wi th Internet Model Generation.

& CIRCLE NO. 122

structured analysis and design, data modeling, and object-oriented
projects with clear, step-by-step advice on what to do, how to get
it done, and when to do it. Customize SA/Process Manager to
suit your needs, and tailor it to your u n i q u e development s c e n a r i o .

Get Your Hands on the Best Family of Enterprise Development
Tools Available Today.
Since 1986, Popkin Software has engineered high performance,
low-cost software tools for the public and private sectors.
Ou r award-winning software supports CODE aiegk
today’s most popular methodologies. ® eat in K*

Popkin Software supports your #4 esd
enterprise development needs by employing all major BPR,
structured analysis and design, data modeling, and object-oriented
methods in one extendable multi-user repository. And we provide
comprehensive training to ensure your t e a m builds effective,
lasting solutions right ou t of the box.

Call Popkin Software today and
receive ou r free information pack.
For more information, or to
place an order, call
01926 450858. Visit o u r
s i t e on the World Wide Web
at http://www.popkin.com.

N a s
Popkin Software & S tems , I n c , and S y t e m Architect g
fare US. registered trademarks. Al l other prod
‘mentioned are trademarks oftheir respective companies
© 1997 Popkin Software © Sys tems, Inc. PEN7001



T E C H N I Q U E S
p r o c e d u r e DisableThem(Comps: a r r a y of Tc o m p o n e n t ) ;
v a r

L o o p : I n t e g e r ;
B e g i n

f o r Loop := Low(Comps) to High(Comps) do
if Comps[Loop] is TMenuItem t h e n

TMenuItem(Comps[Loop]) .Enabled := F a l s e
e l s e

T C o n t r o l ( C o m p s [ L o o p ] ) .Enabled : = F a l s e ;
e n d ;

D i s a b l e T h e m ( [ B u t t o n l , E d i t 1 , C h e c k b o x l , M e n u 1 ] ) ;

If we need to address other components with unique Enabled prop‑
erties, this code lengthens. A (possibly) better approach that takes
advantage o f the S e t O r d P r o p routine from the T y p I n f o uni t i s
shown in Listing 5.

Similarly, all data-aware controls have a D a t a S o u r c e property,
and m o s t o fthem have a D a t a F i e l dproperty. However each control
adds these properties individually ‐ none of them come from a com‑
m o n ancestor. We can take the same approach as above to set these
properties en masse, as the routine in Listing 5 does.

Enumerated strings
Enumerated types are programmatic devices to make programs eas‑
ier to read and write by substituting recognisable terms for numeric
values ( w h i c h are used to implement them). Normally all the infor‑
mation about these textual terms is removed from the executable at
compile time, but RTTI can change that. Given a type:
TDayOfWeek = (Monday, Tuesday, Wednesday, T h u r s d a y, F r i d a y ,

S a t u r d a y , S u n d a y ) ;

RTTI makes it possible to start with a string ‘Tuesday’ and get the
TDayOfWeek value Tuesday out, and do the reverse. The two rou‑

THE NEW AUTOMATIC r :
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USER FRIENDLY

gai Boyek i ( U K ) Ltd, Computar House, 6 Garrick
Industrial Centre, Garrick Road, London N W 9 6AQ
Tel: 0181-732 3315 Fax: 0181-202 3387

tines GetEnumName and GetEnumValue do this and to work with
them requires a typecast between any enumerated value and an
I n t e g e r .

f u n c t i o n GetEnumName(TypeInfo: P Ty p e I n f o ; Va l u e : I n t e g e r ) : s t r i n g ;
f u n c t i o n G e t E n u m Va l u e ( Ty p e I n f o : P T y p e I n f o ; c o n s t Name: s t r i n g ) :

I n t e g e r ;

Given the enumerated type TFormBorderSty le , used for a form’s
B o r d e r S t y l e property and defined as:

T F o r m B o r d e r S t y l e = ( b s N o n e , b s S i n g l e , b s S i z e a b l e , b s D i a l o g ) ;

then wecan write:
uses T y p I n f o ;

{ Wr i t e c u r r e n t bo rde r s t y l e o n f o r m c a p t i o n }
C a p t i o n := GetEnumName(TypeInfo(TFormBorderSty le) ,

O r d ( B o r d e r S t y l e ) ) * ;
{ C h a n g e c u r r e n t bo rde r s t y l e t o s i n g l e - l i n e }

B o r d e r S t y l e : = T F o r m B o r d e r S t y l e (
GetEnumValue(TypeIn fo (TFormBorderSty le ) , ‘ b s S i n g l e ' ) ) ;

One point of note: in Delphi 2 you donot use the * symbol in con‑
junction with GetEnumName.

As wehave seen, knowledge of Delphi’s run-time typing facilities
can prove very handy in a number of common cases, greatly improv‑
ing the efficiency and readability of your code. You may find that
investigatingthe T y p I n f o unit yourself could bea very useful source
of valuable information. i |

BrianLong is a freelance Delphi consultant and trainer. He’s been
working withDelphi since i t s first release and before that worked for
Borland. Brian can becontacted by email at 76004.3437@com‑
puserve.com.
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t can be difficult to remember in
today’s culture of Java-everywhere
that Java was in fact designed for
rather specific applications, to wit
interactive media and the WWW. In

order to serve its purpose, its creators saw
that it needed three important characteris‑
tics: compactness, portability and security.

The first and second of these require‑
ments were met by coupling the concept of
p-code with the potential for using local
components. For example the presence of
the AWT meansyou can avoid having to
ship large amounts of GUI code over a net‑
work. I think proponents of Network Com‑
puters would do well to admit that
substantial frequently-used blocks of code
should really be kept locally rather than
shippedover the network each time they are
required (perhaps with automatic code
updating). The cost of bulk data storage is
becoming so small that it will be totally
eclipsedby dial-up connection charges ‐ yes‑
terday my son bought one of the latest 5.1
GB EIDE drives for £350 all-inclusive. It
surprises me how often we have to relearn
the same lessons. Look at graphics cards
and printers: in both cases performance
gains have come from making the periph‑
eral dothe work.

Security is a different issue, asit is about
protecting the very lowest layers of your
equipment.The only way to ensure that your
equipment is not invaded is to make sure
that no invasion route exists. I remain
unconvinced that the Java Virtual Machine
achieves this objective because I can visu‑
alise several points of attack. However the
design of something like theJVMwas essen‑
tial to providing any sort of security. It also
serves to support portability across a wide
range of hardware platforms. I can elect to
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Welcome to
themachine
Java has colonised the globe with promises of everlasting
platform independence. However, as Francis Glassborow
explains, there are a few places left in which they don’t quite
speak the language.

develop myJava software on the platformof
mychoice, andyou can run it onthe platform
of your choice.

This idea is attractive in itself, soit is not
surprising that those responsible for compil‑
ers for other languages have investigated the
possibilities of compiling into byte-code for
running on the JVM. There has been some
success in implementing this, most notably
for the Ada language.With the quantity of C
andC++ code that exists it should come asno
surprise that work has gone into producing
suitable byte-code generators to back-end
C/C++ compilers.

What may surprise some of you, however,
is that the current JVM specification makes
generation ofefficient byte-code fromCorC++
technically impossible. I may seem to beout
ona limbin makingthat statement but I trust
the judgement of Derek Jones of Knowledge
Software Ltd ( o n e of the most experienced
developers of standard-conforming C compil‑
ers in the world), when he says that the speci‑
fication needs some essential tweakingbefore
C can becompiled to efficient byte-code.

Someof you may bedelighted by this but
I see it asa hugedisadvantage for computing
in general. I believe we need to separate the
process of application programming from
that of hardware and operating system
development. In other words we should
apply our own programming rules of lower‑
ing dependencies to the wider world of com‑
puter technology. The ideal would be for
application developers to ship their products
in a fully portable form asbyte-codeor some‑
thing similar. Users could run the byte-code
on a JVM or purchase a byte-code to native
code optimising compiler if they need the
extra performance. Those that wish to
develop new hardware platformswould ben‑
efit because they would no longersuffer from
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a lack of software. Of course certain compa‑
nies might feel such a development would
threaten their powerbase.Butwouldn't that
be beneficial by increasing the potential for
competition at all levels?

There are many vested interests involved
in this. I can imagine that those who have
leapt on the Java bandwagon might resent
changes to theJVMthat made it more useful
to programmers in other languages. I don’t
need to waste your time by listing the argu‑
ments that will be wheeled out. Those that
maintain that C/C++ needsa specific type of
Von Neumann architecture may beright (I
do not think they a r e , but I am not an
authority on such things) but the JVM is
within a tiny step from meeting the require‑
ments. Many current languages already
compile to C as an intermediate language
and thereby side-step problemsof code gen‑
eration. For example you can run Fortran‑
90 on any machine for which you have an
ISOCcompiler because the NumericalAlgo‑
rithmsGroupFortran-90compiler generates
ISOC source code supported by calls to its
specialist library (avai lable asC s o u r c e ) .

The JVM already provides a layer
between the developer and the underlying
hardware.Ccanprovidealayerbetweenthe
languageof your choice and the code genera‑
t o r s for your hardware. Now if we could
mend the gap so that there were code gener‑
ators for efficient byte-code fromCsource we
would have a real chance for breaking the
current mould.

Remember that one of the principles of
software development is to isolate change
and soempower people to make changes.

A serious book?
WhenI noticed a book called Dynamics of
SoftwareDevelopment ( I S BN 1-55615-823-8,
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£22.99) in the Microsoft Press list, I asked
for a review copy because I have generally
been impressed by its past catalogue. When
it actually arrived the front cover reduced
me to a giggling heap. The author ( J i m
McCarthy) is described as ‘Head Coach,
Microsoft Visual C++’. Fine, but the brief
description of the book is ‘ “Don’t Flip the
Bozo Bit” and 53 More Rules for Delivering
Great Software on Time’.

All I can say is that Microsoft employees’
definition of Great Software must be sub‑
stantially different frommine.A pretty basic
requirement from my sideof the fence is that
it is substantially bugfree. Completely bug‑
free may beaskingtoo muchbut I should not
have to waste time searching for bugs in my
code when the problem is being caused by
the compiler. A great product should also
havea long lifetime. I remain supremely
unimpressed by four-monthly delivery of
subscriptionversions. Great software should
be right first time and any bugs should be
fixed immediately. The very last thing I
want is to be faced with a new crop of bugs
three times a year.

Now as to the book, read i t . Doingsowill
not do you any harm and provides an inter‑
esting insight into one of Microsoft's devel‑
opment teams. Not the purpose of the book,
but... On the other hand the price is a bit
steep for a book that you read only once and
then give away.

Humbleapologies
WhenI wrote the column published in the
January issue (Tropic of Cancer) I was still
seriously jet-lagged by my re tu rn from
Hawaii. The result was that I switched a
couple of names. Steve Rumsby is normally
head of the UK delegation to WG21. Sean
Corfield is also a long term member of the
UK delegationand it was hethat waselected
as secretary to ANSI X3J16. Plus, I believe
he has his ancestral roots in Northern Ire‑
landsoit would havebeen more appropriate
to refer to him asBritish rather than Eng‑
lish.Sorry for the errors.

Last month’s problem
In what context is the following line well‑
formed and what does it do?

A & A ) ;
Let me first affirm that I would suspect the
motives of anyone writing such code. It is
ratherakin to aCOBOL programmer trying
to improvehisjob security by decidingto use
only totally unintelligible identifiers com‑
posedof 1,I, 0andO.To decide whether this
code might be well formed, we have to
decide whether it is a declaration or rather
somethingelse.

46

If A is a typename then anything of the
form A & f n ( A ) would be a function proto‑
type ‐ it cannot declare a reference because
references must be initialised with the
assignment syntax. The only question is
whethera function can have the same name
as a type. If you think the answer is ‘yes’
because of constructor names you are mis‑
taken. Constructors are no t functions,
because they have no return value. Indeed,
strictly speaking they do not have names.
The use of the class name is a pure lexical
convenience.Whatever else the problemline
is, it is not a constructor. Nor can it be any
kindof member function ofa classA.

However anywhere else, it is a perfectly
legal function prototype as long as A is a
typename. At the completion of the declara‑
tion ( i e after the closing parenthesis) the
typename will be hidden. If the typename
i s that o f a s t r u c t , c l a s s o r u n i o n ( b u t
not enum, I wonder why) it can still beused
in conjunction with the C mechanism of
prefixing the name with the relevant key‑
word ( s t r u c t and c l a s s being inter ‑
changeable).

This fix was necessary (even though of
questionable desirability) to support legacy
code written by C programmers who would
insist on using the same name for variables
and for tags. For some reason I know not of,
C makes use of a separate namespace for
tags. Anyway the following minimalist code
should compile and run:aA
main ()

Soone possible meaning for A & A ( A ) ; i s a
prototype of function Athat takes a parame‑
ter of type Abyvalue and returnsa reference
toanaA.

It might cross your mind that the &
could represent an AND operation. Now if
this were the case A ( A ) looks like a func‑
tion call. Then A would evaluate to some
kindof function pointer. Evenmy contorted
mind has failed to produce any code that
will correctly get past acompiler. The near‑
e s tI have got is:

ea Qj
owt?=(int)A RA (A);

return 0;

Which squeaks past a C compiler because
the first line defines a function with an
unspecified number of parameters. C++
compilers will accept that line,but complain
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about the third line because they treat the
first line as the definition of a function that
takes no parameters.

However there is another way we can
interpret A ( A ) : it could bean invocationof a
preprocessor macro. The following should
work:

adefine AG) ( + x )
int main() §

return A&A(A);

Before dismissing the above, note that in
order to allow our tools to dosensible things
efficiently we often open the door for silly
code. It is the task of an engineering disci‑
pline to constrain the work of its exponents
so that they do no t do dangerously silly
things. You would not think muchofa bridge
that was built sothat it was only just wide
enough, could only just support the maxi‑
mum load you might place on it ete sowhy
accept code that only just works?

This month’s problem
Assuming that the array boundaries have
not been transgressed the following code
would always work in C:

sti] = s i ] ;
Is this still true in C++?

And while we're on the subject of sub‑
scripting: inC x [ y ] alwaysevaluates tothe
same as y [ x ) . Is it possible to maintain this
symmetry in C++?

ACCU Conference 1997 News
It is time to do more than think about the
ACCU European developers forum 1997. By
the time you read this the organisers, Park‑
way Research, will be taking bookings from
membersandwill beabout ready to take them
fromeveryoneelse. If youdelayyou mightfin‑
ish up being disappointed. There are no dis‑
counts for the ‘early bird’ because the
latecomer is likely to find a ‘full up’ notice
pinnedonthe door. a

ParkwayResearch, WestwoodHouse,
ElmhurstRoad, Goring-on-Thames,
Berkshire,RG89BN. Tel: 01491875386,
email:parkway@rmplc.co.uk.

ACCU subscriptions: individual£15,
student £7.50, corporate £80, Overload
& C++ SIG£30 (includingACCU
membership). Forfurther information
andapplication forms write to Francis
Glassborow, 64 SouthfieldRoad,
Oxford, OX4 1PA, r ing01865246490
or emailfrancis@robinton.demon.co.uk.
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@his month, I'mgoing to take a look at the most significant
new features in Delphi97. There’s something for every‑
one, with enhancements to the IDE, package support for
creating tiny executables, newWindows 95-style compo‑
nen ts such as the coolbar, and some exciting new

ActiveX capabilities. Will Microsoft bequaking in i ts corporate boots,
or canit justify its quiet confidence in the upcomingVisual C++ ver‑
sion 5.0? Stay tuned...

Package support
Avery common source ofcomplaint about previous versions ofDelphi
is the size of the executable files they produce. Both Delphi 1.0 and
2.0 statically link the entire VCL library into the EXEfile, leadingto
program files never less than 150KB in size on the 16-bit system, and
somewhat more on Delphi 2.0.These file sizes actually compare very
favourably with other development systems, particularly when tak‑
ingaccount of large run- t ime libraries like the OWL,MFC andVisual
BasicDLLs. Nevertheless, corporate customers and those developing
application suites have been demanding the option to farm the VCL
code out into a centralised DLL.
With the new support for packages, Delphi97 lets you doexactly

that. For example, consider that cute THRDDEMO program that
came with Delphi 2.0 ‐ the one which uses threads to implement
three separate sorting algorithms in parallel. Without package sup‑
port, its compiled EXE file weighs in at 188 KB. Click on a checkbox
in the project options dialog, rebuild the project and ‐ lo ‐ the exe‑
cutable has shrunk to a remarkable 13.5 KB. Plus, aside from the
usual Win32 API imports, this EXE depends on just one DLL ,
VCL30.DLL. Savings in code size are even moremarked in the case
of database applications, because of the amount of code pulled in by
VCL’s data-aware controls. The FISHFACT demo program comes
down from 467 KB to a mere 16KB.Ofcourse, it requires the pres‑
ence of VCLDB30.DLL (wh i ch containsthe data-aware components)
aswell as the standard VCL30.DLL.

The size of these DLLsneeds to be taken into account when decid‑
ing whether to use packages. In the beta v e r s i o n of the code I was
using, VCL30.DLL was around 1.1MB with another 550 KB being
needed for VCLDB30.DLL. Of course, the real benefit comes when
you want to r un several Delphi applications simultaneously, all shar‑
ing the same setofl ibraries.

Delph InternetComponents
Delphi Internet Soksions PackComponents |
DelphiQuickRepot Components
Delph Sample Components
Delphi Sample Imported ActiveX Controls

1%DelphiStandardComponents |ee ai
_ét_|_ftomove_| Components |

7 Buildwith runtime packages
fvcix30.0130.08x30VCLDB30VCLDBX30 Add... |

Figure 1 ‐ The new ‘Packages’page in the Project Options
dialog box. As you check and un-check packages in the list-box,
the IDE’s component palette is instantly updated to show the
currently available components. Rather cute, eh?
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Its architect may have defected to Redmond,
but the latest version of Delphi has a few
new tricks to show the Visual Basic crew.

DaveJewell inspects the pillars...

Figure2 ‐ Hold the cursor over a variable in the new Delphi97
debugger and (voi la) a pop-up window appears to show you the

current value of the variable. Hmmm... now where have we
seen that before?
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From the above, you'll have inferred that

there are quite a few of these packageDLLs in
existence. The exact number hasn’t been cast
in concrete at the time of writing, but the beta
version under review contains no less than 19
different packages, arranged soas to group
similar functionality intothe sameDLL. Inter‑

net controls are in one package,QuickReport components in another,
and soforth. You can edit the contents of a particular package and
move components between packages, so as to configure the DLLs to
your exact requirements (see Figure 1).However,it goes without say‑
ingthat if you take units out of the standard packages,other applica‑
tions which reference themmight get a nasty surprise.

It remains to be seen how Borlandwill tackle this point. There’s
currently talk of adding versioning and/or functionality querying
mechanisms to the package support code ‐ soaprogram could tell at
run-timewhat's in agivenpackage‐ but this doesn’t particularlyhelp
anapplicationif the units it needscan’t befound.MuchasI likepack- Figure 3 ‐ Another new feature is code templates, which
age support in principle, I’m not entirely sure that Borland has automatically complete constructions you type in the
thought through the full implications of deploying application(s) code editor window. The associated code completion and
which make use of i t . My advice to you is this: if you intend to use parameter experts mean you spend far less time
packages in your application(s), then take care to install your pack- lookingat the on-line help.
ages into the same directory as the program's that need them. That
way, other applicationswon't get screwedup if you're usingnon-stan‑
dardpackages,and likewiseyou're protectedfromwhatevernon-stan‑
dard packagesmight be in theWindows and/or systemdirectories.

That said, there are other advantages to using packages besides
smaller executables. LinkingunderDelphi has always been fast, but
it is now even zippier because only the code unique to the application
needs to beprocessedoneach link. If you findbugs in your own pack‑
agesor (horrors!) in theVCL library, thenyoucan shipyour customers
a single, updatedDLLrather than replacingall affectedapplications.
Interestingly, the Delphi97 IDE is itselfcompiled to use packages, so
Borlandmust bepretty confidentabout the new technology.

IDEenhancements
The IDE itselfhas received something of a facelift. One of the most
entertaining aspects of the computer industry is how fashion con‑
scious it is: the style that was ‘in’ a year or so ago becomes all of a
sudden very dated, and everyone scrambles frantically to give their
applications the latest ‘look’.When it moved from Delphi 1.0 to Del- Figure4 ‐ You can think of component templates
phi 2.0, Borland discreetly removed the increasingly old-fashioned almost as mini-formswithin a form. Delphi97allowsyou
lookingBorlandglyphs from itsOK,Cancel andHelp buttons. Now, to select an arbitrary group of components andadd them
theDelphi97 component paletteandSpeedBar havebeenrevamped to the componentpalette as a new template. When you
with cute Internet Explorer-style buttons which ‘pop up’ invitingly paste the template into a project, you get a new set of
as the mouse moves across. You'll wonder how you ever copedwith- components with allproperties and event handlers as
out them... they were at the time the template was created.

(const I I D : TGU ID ; Names: P o i n t e r ;
I n t e g e r ; DispIDs: P o i n t e r ) : I n t e g e r ; s t d c a l l ;

Listing 1 - A COMinterfacedefinition taken from the VCL library code.
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[ D a e ]
Jan2214.00
Dec 1817.35
Dec 1817.35
Dec 1817:35
Dec1817.35
Dec1817.35
Jan221532
Jon221418
Jan221418
Jan221536

InternetDocument (HTML}
Internet Document (HTML)
ItemetDocument (HTML)

Figure 5 ‐ Here weare logged on toBorland’s FTPsite, courtesy
of the FTPClient demoprogram, and the NetManage Internet
tools which were previously shipped with Delphi 2.01.

The code editor window now sportsa ‘gutter’ on the left hand side,
which you can click to insert breakpoints within your code. Unfortu‑
nately, you can’t configure the gutter’s colour to match the main code
display area,andasa result it looksasif the codehassomehow ‘slipped’
over to the right. (Figure2shows the debuggerwhichhasasimilar dis‑
play.)I fyouturn thegutter offaltogether,theneachcode lineis hardup
against the leftedge ofthewindow frame,whichdoesn’twork either. In
the end, I opted for a very small gutter which pulled the text slightly
away from the window edge andmade dowith usingtheF5 key to tog‑
gle breakpoints. This is one feature which I thought was definitely a
backwardstep.OK, it is amatterofpersonaltaste, but...

Ona more positive side, there are plenty of other additions to the
IDE. It’s possible to highlight a chunk of text, click on it and then
drag it to a new location. If you dragoff the top or bottom of the code
window, thenthe editorwill scroll the text up or downallowingyou to
move text beyondthe currently displayed area.

Another interesting feature is the code template expert, which
enables you to employ simple templates for commonly encountered
constructs such as f o r and w h i l e loops, class declarations and so
forth. This feature hadn’t been finished for the beta version under
review,but I understandthat in the final release,you'll beable to start
typingin a statement andDelphiwill complete it for you. Forexample,
type if andapop-up list-boxwill appear,allowingyou to select froma
numberofdifferent possible if statement constructions (seeFigure3).

Figure 6 ‐ Delphi97’s new WebServer technology makes it
possible to use the same RAD-basedapproach to create
powerful, client-side DLLs which communicate with the Web
Server usingISAPIor NSAPI.
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You will supposedly be able to customise the
expert with templates of your own.

Ina similarvein, the codecompletionexpert
and code parameter expert features function
much like the new code completion facilities in
Visual Basic 5.0. The code completion expert
knows all about the properties, events and
methodsassociatedwithagivenvariable.Thus, if you type in aniden‑
tifier followed by adot, a pop-up listwill give you auseful listof possi‑
bilities to choose from. Similarly, the code parameterexpertdisplays
alittletipwindowasyou type,with informationabout the parameters
expected by different methods, procedures and functions. As I men ‑
tioned lastmonth in the VB5 review,I anticipated that other develop‑
ment systems would soon begin to sport these features but I really
didn’t expect it to happenthis quickly!

I fyoulookat theProjectOptionsdialog(seeFigure 1),you'll see that
it sports several new tab pages, includingVersionInfo,which contains
a simple fill-in form for setting up a version resource for your project,
andevenallowsyouto addcustomkeys.This is sure to encourage those
ofuswhohaven'tpreviouslybotheredwithversion resources to include
themin future projects. [Embarrassedcough].TheProjectOptions dia‑
logeven has aWeb Deployment page, fromwhich you can specify how
youwant to deploy your application (as filesonly,CABfile or INFfile).
Code signing is supported using the SHA1and MD5 algorithms, and
you can specify a credentials file and private key information.

Component templates
In addition to code templates, Delphi97 introduces the idea of compo‑
nent templates. Delphi 2.0 brought in support for form inheritance ‑
deriving a new form from an existing one. Component templates take
things a step further. Just select a group of relatedcomponents, click
CreateComponent Template in theComponentmenu,andyouget adia‑
logwhich asks for the name of the new template. Fill this in, tell Del‑
phi97 which component palette page you want to use for the template,
specify anoptionalbitmapfor the template andthejob’s done ‐ the com‑
ponentgroup appears on the paletteasasingle reusablecontrol.

Onceyou've pastedacomponent template onto a new form, youcan
rearrange individual controls in the usual way (see Figure 4). If you
named the controls in the template before saving it, these names will
persistwhen pastingthe template, unlessthere’s aclashwith theexist‑
ing controls on the form, in which case they wil l be automatically
renamed. Perhaps best of all, the event handlers associatedwith tem‑
platecontrols aresavedaspartofthe template. Providedthat youwrite
components’ event handlers soasto beindependent fromother controls
not in the group, you can effectively think of component templates as
independentreusableplug-inblocks for providingsomeor all ofthe user
interface functionality associatedwith a form.

Sothe Delphideveloper now has reusablecomponents, component
templates, and form inheritance ‐ it’s really an embarrassment of
(reusable) riches!

Components galore
Borland hasn't been idle on the subject of components, either. The
‘splitter’ control makes a welcome debut on the component palette’s
Additional page. Something very much like this control appeared in
Delphi 2.0’s RESXPLOR (Resource Explorer) demo program. If you
wanteda splitter, you had to pull the source out of RESXPLOR for
yourself, but now it’s sitting waiting for you on the increasingly
crowdedpalette.

Another control which really should havemade it last time round
is the long-awaited animation component, now found on the Win95
page. It’srathercute, andcan evenplayAVI files at designtime soas
to give you a better feel for how the form will look. It is fairly picky
about which AVI files it will work with, though: previously, when I
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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‑
mented and adaptable to your changing needs.And (accord‑
ing toWindows 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 it , your development team can create all of the most

Evergreen
Software

Tools

loctohelp

frequently used charts usingeleven of the most frequently
used methodologies. Acompanion 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 WesternMicrosystems is soconfident that you will be
impressed, that we are offering you the opportunity to test
drive this software FREEwith 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.

GREATWESTERN INFORMATIONSYSTEMS,REDWOODHOUSE,KEYNSHAM,BRISTOLBS182BB
TEL: (+44) (0) 117-987-2977 FAX: (+44) (0) 117-987-2977

email sales@gwitld.com
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Create Printed Manuals
and Windows Help

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

of audio, video, and sophisticated graphics, Doc-To-Help is with you to speed
and facilitate every aspect of document and Help authoring. Doc-To-Help
customises Microsoft Word for Windows to create graphical authoring
environment that allows simultaneous creation of printed documents and
Windows 3.x, Windows NT andWindows 95 Help files.
Doc-To-Help’s true single-source approachenables you to create andmaintain
printed documentation and Online Help from one source document without
having to compromise in either medium. You can format your document and
Help independently from the single source document, and you can indicate

materialas“HelpOnly” or “Document Only.” Doc-To-Help. Everythingyouneed
to create great manuals and Help files.2 xeTO

Forthe name of your local reseller call FreeFone 0800 801679 or email: info@softexport.com
DOCUMENTATIONSTUDIO: the complete Doc-To-Help suite nowavailable, special upgrade
prices for registered Doc-To-Help users. W E X T E C H

®& CIRCLE NO. 134



REV I EWS

New Activex | Retipr| Fame | Dialog | Date Madde | Profs |ag& B

Figure 7 ‐ Here’s theActiveXpage of the new items dialog
showing some of the new project types you can create with
Delphi97.At time of writing, not a l l the impliedfunctionality
was available butActiveX control creation works a treat.

wanted some good animations to use with i t , I was forced to use
ResourceWorkshop to pull the Windows Explorer’s animations (fi le
move,copy, search e t c ) out of Microsoft’sexecutables. Youdon’t have
to resortto suchnefariousactivitiesany more,since theAVIs are now
officially redistributable (andare bundledwith VB5) .

Incidentally, the control is implemented as pa r t of
COMCTL32.DLL, alongside the new VCL wrapper components for
the toolbar and the so-called ‘coolbar’ (also knownasthe ‘rebar’). The
coolbar, available only if you've installed Internet Explorer 3.0 or
later,allowsyou to placecontrols in easy-access ‘bars’which can slide
over one another or stack horizontally. The coolbar’s internal imple‑
mentation limitsyou to exactly one control per band,but if you add a
toolbar to the band, or use one of Delphi's other ‘container’ controls
such as a panel, group-box or whatever, then you can produce some
really cute (and in some cases totally bizarre!) effects. Needless to
say, the control’s VCL wrapper makes it somuch easier to program
than if youwere usingthebarefootAPI. Now if only the shrink-wrap
were to include a VCL wrapper for the new hierarchical combo-box,
then life would becomplete...
The Dialogs page o f the palette includes OpenP i c t u r eD i a l o g

and SavePic tu reDia log components for . . .e r r rm. . .well, opening
andsavingpictures.The sellingpointof these dialogs is of course the
presence of an image box which lets you preview one or more graph‑
ies beforeclicking the fateful OKbutton.

Figure 8 ‐Amarriage made in Redmond- or possibly Scotts
Valley. The nativeDelphi VCL component, TCalendar,
converted into a nOCXfilecourtesy o f“ O n e - S t e p ”ActiveX
control development.

54 EXE: The Software Developers’ Magazine

In keepingwith today’s Internet emphasis,
Delphi97 includes a new set of components for
Internet-enablingyour applications, although if
you managed to track downa copy of Delphi
2.01, y o u will already have seen these. The
Internet client-side controls include HTML,
FTP, HTTP, and low-level socket support. In
additiontotheusualVCLcode,source isprovidedformuchofthe Inter‑
net stuff, at least asregards to the VCL wrapper layer. You also get a
number of sample applications, which I was able to compile and use to
access Borland’sWeb andFTPsites (see Figure5).

However,Delphi97’sWeborientation goes a longway beyondthis.
On the server side, you have the option ofcreating ‘WebServerAppli‑
cation’ projects. AWebServer is a DLL that binds directly to aWeb
server through an ISAPI or NSAPI interface. You can add compo‑
nents from the Internet page of the component palette (such as Tweb‑
Sess ion , THTMLPageProducer, THTTPDispatcher, and so forth),
or non-visual components such as a DataSource, Query and Table .
As the name suggests, components like THTMLPageProducer are
capable of creating HTML on-the-fly. To make things happen, you
use an HTTPDispatcher component to set up one or more action
items, each of which is associated with a particular URI (Un i f o rm
Resource Identifiers, of which URLs are a subset). Each action item
then has an associated event handler which you create on theEvents
page of the object inspector in the usual way. Whenever a URI gets
passedonto the DLL from the Web server, it’s compared with eachof
the URIs ‘registered’ in the THTTPDispatcher component. I f a
match is found, then the corresponding event handler is triggered.
Each handler is passed an object which encapsulates the client
request, another object which allows the handler to form a response,
and aBoolean flagwhich enables the handler to indicatewhether or
not it wishes to handle the request.

ActiveX and all that...
Yes, I’vesavedwhat's possibly the best bit until last. One of the most
significant features ofDelphi97 is the support for all things ActiveX.
Borland’s stated aim is to turn Delphi97 into ‘the enterprise compo‑
nent foundry’, by which I think it means that you can use it to create
heaps of ActiveX components!

In order to support COM, Borland has added a new keyword,
i n t e r f a c e , t o the language. I n addition, Delphi now recognises a
GUIDaspart ofan interfacedefinition. Asanexample,Listing 1con‑
tains an interface definition taken from the VCL library code.

Havingdefined an interface, you can declare a class that imple‑
ments it using a simple extension of the existing c lass keyword.
Thus, you might dosomething like this:

t y p e
TMyComObject = c l a s s (TBaseComObject,

IvcLComObject, IAPIComObjec t )

e n d ;

In this hypothetical example, the TMyComobject class has been
declared as deriving from TBaseCamObject. In addition, the class dec‑
larationstates that this class implementstwopreviouslydeclared inter‑
faces, IvcLComObject and IAPIComObject. You can have any number
of comma-separatedclass names following the ancestor type name.

Although it’s certainly possible to create ActiveX controls from
scratch, afar easier approach is to usean existingVCL control ‐ and
this is where things get rather exciting. If you clickActiveXControl in
the NewProject dialog (see Figure 7), you get presentedwitha list of
your existing (registered) VCL controls. Select one of those, fill in a
few other minor details, and Delphi97 will create a new project for
you, automatically generatingall the necessary wrapper code. Liter‑
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ally all you have to dois build the project, rename the resultingDLL
file with an OCX extension and suddenly you have a shiny new
ActiveX control, complete with a generated type library (TLB file).
Borlandrefers to this as ‘one-step’ActiveX control development, and
it’s easy tosee why.

At random, I selected the TCalendar component (from the Sam‑
ples page of the component palette), put it through the ‘ActiveX
sausage-machine’ and watched a 200 KB OCX file squirt out the
other end. Within minutes, I had the calendar component working
insideVisual Basic4.0 anda betaversion ofVisual Basic5.0 (see Fig‑
ure 8). Terrific... But wait ‐ I know what you're thinking:you're dis‑
appointed that the OCX file is so large. The reason it’s so large, of
course, is because it has to contain the entire VCL framework.
Hmmm...‘wait a minute, what about the new packages support ‑
doesn’t that work with OCX controls?’, I hear you cry. Sure enough,
you cancompilean OCXcontrol projectsoasto use packages,andyou
end up with a 20 KB OCX file insteadof a 200 KB one. Suddenly, life
is lookingdeeply wonderful...

Of course, you still need those VCL DLLs in just the same way
that an OCX control authored with Visual Basic 5.0 needs the
VBRUN500.DLL library. It’sclear that between them, Delphi97 and
Visual Basic 5.0 now represent the two simplest routes for ActiveX
development. Which one you prefer is a matter of personal choice.
Inevitably though, the marketplace in Delphi VCL components is
going to become even more buoyant once developers realise that
they're effectively killing two birds with one stone.

But that isn’t the end of the story. Delphi97 also has a feature
calledActiveForms.This wasn't finishedin the betacode,but the idea
is thatyoucan turn any Delphiform intoanActiveX document which
can then beused inside Internet Explorer,or other ActiveX enabled
applications. This obviously represents an approach for deploying

Delphi applications over the Internet ‐ the
same feature boasted byVisual Basic 5.0.

97 reasons
Although Delphi has always been a great
product (I think), there’s been considerable
resistance to the uptake of Delphi, particu‑
larly in the US. Sales of Delphi 2.0 were frankly disappointing,
althoughthe Delphimarketplace in Britainand Europewas far more
active. Delphi97 goes a long way towards breaking down this corpo‑
rate resistance through the new features it provides. The package
support means that companies creating a suite of applications/utili‑
ties can benefit fromgreater maintainability, lowerdistributioncosts
and reduced disk space requirements. The ActiveX support means
that you can now develop complex VCL components with impunity,
knowingthat your work canquickly beturned intoan industry stan‑
dard ActiveX control. The new CAB, INF and code-signing features,
ActiveForms support and the WebServer facilities also make Delphi
a serious contender for server-side and client-side development, and
for deploying applications over the Web.

So, has the best got even better? In my opinion, it certainly has.
But at what price, I hear you ask. Well, at the time of writing, final
pricing and release date has not been fixed, but Borland has indi‑
cated that pricing will be similar to the C++ Builder range, ie £69
(standard edition),£249 (professionaledition upgrade),£399 (profes‑
sional edition), £1299 (client/server edit ion). You can get more infor‑
mationfrom the Borlandinformationcentre on(0990)561281. Ld

DaveJewell is a freelance consultant, programmer and technical
author. You can contact him as DSJewell@aol.com,
102354.1572@compuserve.com or DaveJewell@msn.com.
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CodeBase 6.2
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THE YEAR 2000 FOR
C/C++ AND COBOL

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

TM1 OLAP FOR
MULTI DIMENSIONAL

DATABASES

Dr Codd, who created the rules for
Relational Databases (RDBMS),
claims that RDBMS in themselves are
not enough. If you have been using
RDBMS to provide analysis solutions
for senior management you will know
the shortcomings Dr Codd is referring
to. TM1 has been providing OLAP
software some ten years BEFORE Dr
Codd defined the OLAP rules!

TM1 is a clean OLAP canvas with all
the colours available. There are no
limits. One or multiple cubes per
application can be utilised. The ability
to add cubes to a database over time
as the application evolves with as few
or as many dimensions as required is
built in. The system auto-tunes and
there is little or no scripting. Simple
consolidations are separated from
complicated roll-ups, complex
calculation rules and functions.
Inter-cube rules area feature.
Applications are fully scaleable with
most development performed on a
single PC and converted to multi-user
in a few minutes. All major platforms
and communication environments are
supported. Full systems can be
transferred to PCfor analysis on the
move.
Like RDBMS there is an automatic
Audit trail with recovery and standard
Client/Server security to the cell level
by user, group and server. Data can
be accessed via the full function API
and your in-house development tool
such as Visual Basic, Delphi,
Powerbuilder etc. £995 includes
Excel/Lotus interface and one day's
introduction training.

DELIVER QUALITY
NOT DEFECTS!

ae

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

AeSis!
Readmar Systems Ltd

239 Kilburn Park Road, London NW65LG
Telephone: 0171 625 5255 Fax: 0171 624 9404 Compuserve: 100336,3347
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ImageGear6.0
oparaphrase an old saying, the
great thing about graphics file
formats is that there are so
many of them. And as anyone
who has developed graphic

import and export filters will tell you, the
great thing about the specifications is that
they are not always entirely accurate. Add to
this the fact that other people’s implementa‑
tions don’t always produce 100%-conformant
image files and you've got yourself a real
problem, particularly if you are facing down
an approaching deadline. Enter ImageGear,
one of several librarieswhich aim to hide the
complexities of imagefile formats and letyou
get onwith the rest of your application.

The library comes in two flavours, Stan‑
dard and Pro Gold, both available in VBX,
and 16-bit and 32-bit DLL and OCX
(Ac t i veX) versions. The ProGoldeditionhas
the advantages of better optimisation, a
number of mo r e advanced features, and
availability on a range of non-Intel plat‑
forms including NT/MIPS [although

other libraries, neither version includes
source code. For the record, the two pack‑
ages I tested were the 16-bit Standard DLL
and ProGold 32-bit ActiveX kits.

The first thing you'll notice when you
open the ImageGear box is the documenta‑
tion. You actually get one of those old style
black-chemicals-on-dead-tree manuals.
What’s more, it covers the entire package, a
welcome change from the standardslim ‘Get‑
t ing Started’ pamphlet composed mostly of
references to the online help.The online help
is of courseavailable, but the manualgoes to
some trouble to tell you everythingyou need
to know. In some cases it could actually be
said to goa l i t t le too far: I would have
assumed that anyone forking out $2000 for
an image librarywould already havegrasped
the concept of the WM_PAINT message.

Installing the library is simple enough,
once you've digested the license agreement
( seeLicensed to...?). Once installed the 16-bit
DLL version takes up about 8 MB of disk
space, including the sample applications
which are supplied as both source and exe‑
cutables. The DLL i t s e l fis 820 KB. The



LOOXWin is a complete graphical development tool, based on Win32,
that can dramatically ease the development of your animated interactive
interfaces. LOOXWin is ideal for creating applications in Command and

Control, Network Monitoring, Simulation, Process Control,GIS etc.
LOOXWin comprises LOOXMaker and LOOXLib.

Includes:
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LOOXMaker is a graphic editor with a rich set
of vector and dynamic objects that makes it easy
to design very sophisticated graphical interfaces.
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LOOXLib is an object oriented DLL which
allows the creation and control of the graphical
objects designed in LOOXMaker. LOOXLib
automatically handles all the difficulties normally
associated with programming inWin32, including
refreshing and drawing optimisation.

Key Features
Fully supports Vector graphics, with
editable resource funtionality
Integrates with standard Windows
developer tools such as MicroSoft
Visual C++

Application wizards are available to
facilitate generation of common
program types
Supports OLE, OCX and MFC standards
LOOXWin uses OLE to export graphic
objects to several types of external
applications. (Word Processors,
Spreadsheets etc.)

Formore information on LOOXWin
contact Scientific Computers on
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Premiere House, Bet ts Way,
London Road, Crawley, Sussex RH10 2GB
Tel: 01293-403636 Fax: 01293 403641
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LOOXWin, LOOXMaker and LOOXLib are registered trademarks of Xanth-informatique. All other tademarks are the property of their respective owners

The LOOX development environment is
also available on UNIX platforms
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Original image

Figure 1 ‐ Colour reduction techniques.

ActiveX version is slightly smaller, with a 7
MB installation and a 750 KB control. The
32-bit libraries support multi-threadingand
include long filename support.

Basic features
The core functionality of an image library is
of course beingable to deal with a variety of
image formats and ImageGear has this cov‑
ered admirably. The current version reads
over 45 formats and writes over 30 ( s e e

Table 1), although as ImageGear is aimed
firmly at bitmaps there are few vector for‑
mats in the list. Those vector formats which
are supported are restricted to the bitmap
portionof the format only. Windows Metafile
images, for example, are converted into a
bitmap before use, discarding the vector
information. The library supports GIF and
LZW TIFF, but since portions of these are
patentedtechnology you will need to contact
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Converted to monochrome
usinghalftone dithering

Image converted to 256
colours using Median Cut
colour reduction.

Imageconverted to 16
colours using Paint Shop
Pro’s error diffusion colour
reduction technique.

Unisys to arrange a licence before they can
b e used ( s e e Patent n o n s e n s e ) .

ImageGear can load and save images,
rectangular portions of images and embed‑
ded raw Group 3 and 4 fax data from any‑
where in memory or on disk. You can even
supply acall-back function for implementing
a progress indicator. Once loaded, images
are stored internally as standard Windows
Device Independent Bitmaps ( D I B s ) refer‑
enced by HIGEAR handles. There are a cou‑
ple of functions that provide direct access to
the DIB information, but ImageGear’s
range of functions is so extensive
that you probably won’t need
them. There are even functions
for accessing rows, columns and
rectangles of pixels in addition to
the moreusualsingle-pixel access
routines. For some reason,
though, only the single-pixel rou‑

EXE: The Software Developers’ Magazine
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tines are available in the 32-bit ActiveX ver‑
sion of the library.

Arangeofdisplay functions are available
from basic drawing of the bitmap ora rec‑
tangular portion of it in awindow to dither‑
ing and contrast settings. Display settings
are controlled by calling the appropriate set
function before calling the display function.
For example the followingcode will draw the
image sothat it fills the entire client area of
the window:

/ * G e t p a i n t a b l e r e c t a n g l e o f window: * /

G e t C l i e n t R e c t ( h W n d , & r C l i e n t R e c t ) ;

/ * C o p y t o I m a g e s Dev ice R e c t , g o i n g t o

d i s p l a y image t o who le window: * /

r D e v R e c t . t o p = r C l i e n t R e c t . t o p ;

r D e v R e c t . l e f t = r C l i e n t R e c t . l e f t ;

xDevRect .bo t tom = r C l i e n t R e c t . b o t t o m ;

r D e v R e c t . r i g h t = r C l i e n t R e c t . r i g h t ;

/ * S e t R e c t i n w h i c h t o d i s p l a y i m a g e : * /

I G _ d e v i c e _ r e c t _ s e t ( h I G e a r ,

& r D e v R e c t) ;
/ * T e l l I m a g e G e a r t o d i s p l a y t h i s i m a g e

i n i t s D e v R e c t . * /

I G _ d i s p l a y image ( h I G e a r ,

p s P a i n t S t r u c . h d e  ) ;

The downside to using the DIB format is
that the ImageGear display functions are
slower than the standard Windows B i t B 1 t
for Device-Dependent Bitmaps (DDBs) . It is
possible to obtain a DDB from an
ImageGear handle, but the DDB display
functions are very basic. The slow drawing
of images is particularly apparent in the
sample programs which all use the DIB
technique, and for your own applications
you will almost certainly want to use some
form of DDB buffering for faster updates.
That’s nota failing of the library though,
jus t an unfortunate side effect of device
independence under Windows.

Colouring in
ImageGear supports several colour reduc‑
tion techniques including median-cut and
octree and can be instructed to reduce an
image as it is loaded, as it is displayed or as
a one-off operation which affects an image
held in memory. Figure 1 shows an image
dithered usinga selection of ImageGear’s

dithering options. The 256
colour reduction is excel‑
lent, but the 16-colour dif‑
fusion does not come off
well compared to similar
functions in Paint Shop
Pro. The set of image pro‑
cessing operations is as
comprehensive as the rest
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ofthe package,coveringeverythingfrom con‑
trast (five functions!) and gamma correction
to special effects such asblur, emboss, chro‑
makey andwatermark.

ImageGear’s printing support comes in
two forms. The first sends the image directly
to the printer and leaves it to worry about
dithering while the second function handles
dithering the image before it is printed. The
second technique is slower but wil l give bet‑
ter resultson black andwhite printers.While
neither of the functions provide much flexi‑
bility they dosave youa small amount ofpro‑
gramming. For scanning, ImageGear
supports a partial implementationofversion
1.5 of the TWAIN standard (which appar‑
ently stands for Technology Without An
Interesting Name ) . Only one of the three
data transfer modes is handled, and the
library does notsupport theTWAIN 1.6stan‑
dard (released in February 1996) . It should
still be compatible with the vast majority of
scanners on the market, though, and future
versions will support the standard fully.

A feature too far?
By version 6.0of a library like this youwould
expect the designers to be running out of
ideas for new functionality. Apart from yet
more image formatswhat canyou dotomake
the upgrade worth its while? Well, AccuSoft
has answered this question with ‘Advanced
GUT features. The most useful of these is an
overviewwindow which displays aminiature
of the image being displayed, with the cur‑
rently visible area highlighted and
changeable by clicking in the
overview. Functions are
also provided to sup‑
port pan and zoom by
modifying the area of
the image which will be
drawn by the display
functions. A thumbnail
browser is a window con‑
ta ining thumbnail ver‑
sions of a series of images
(as in CorelMosaic).The last and leastuseful
of the GUI functions is a palette editor for
editingan image’s palette: it does thejob, but
the edit window is very badly designed and
uses a common palettedialogbox to actually
change colours. I would much rather have
seen somethingalongthe lines of the palette
editors used in packages likeCorelDraw.

And the l ist of functions goes on. Clip‑
board support, colour space conversion, sav‑
ing and loading of palette files and more. In
total the library provides over 200 applica‑
tion-callable functions. Thankfully, the DLL
version of the library offsets i ts huge size
with a sensible naming convention. Each
function hasseveral portions to its name, for
example I G _ d i s p l a y _ d i t h e r _ m o d e _ s e t
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is a function which belongs to the dither sec‑
tion of the display group and which sets the
dithermode.This conventionmakes for some
very long namesbut after a while eachgroup
of functions can befound very easily, even if
you can’t remember the exact name. The
ActiveX version is more confusing but there
are less functions andwith abitof experience
that won’t be a problem.

The helpfile suppliedwith the package is
virtually an identical electronic copy of the
manual, covering all of the functions, com‑
plete with code examples. Both versions of

the package include a variety of samples
ranging from simple file viewers to thumb‑
nailbrowsersalthoughmostof themarevery
basic. Each one comes with ful l source, in C
for the DLL version andVisual Basic for the
ActiveX library. Unfortunately, the samples
are very poor in places, particularly in the
ActiveX version (which has fewer aswell).
Some have menu options which are perma‑
nently disabledor simply donothing.

Interestingly, tucked away among the
samples for the 16-bit DLL version of the
software is a set of C++ classes which encap‑

ImageGearsupportsthe following formats:

‘Amiga ILBM(IFF) MacPaint (MAC)
ASCIl (TXT) Microsoft Paint(MSP)
ATT NCR
Brooktrout (301orBRK) PCPaintbrush(PCX)
CALSRasterType1 (CAL) Photoshop (PSD)
CCITTG3 PICT (PCT)
CCITTG4 PortableAnymap File Format (PNM)
CIFABIC (CIF) PortableBitmap File Format(PBM)
DCX PortableGraymap File Format(PGM)
Dicom Portable Network Graphics (PNG)
Dr Halo (CUT) Portable Pixmap File Format (PPM)
EncapsulatedPostscript (EPS) RunLength Encodeddata stream (RLE)
GemPaint (IMG) SGI ImageFile Format (SGI)
GIF Sun Raster (RAS)
Gx2 Targa (TGA)
IBMIOCA(ICA) TIFF 6.0 (TIF)
IBMIOCAABIC. Windows Bitmap
IBMMO:DCA Windows Clipboard (CLP)
ImageGearFormat (IGF) Windows Icon(ICO)
IMNET(IMT) Windows Metafile(WMF)
JBIG WordPerfectGraphics (WPG)
JPEG-JFIF (JPG) XPixMap(XPM)
KodakPhotoCD (PCD) XWindow Bitmaps (XBM)
KofaxGroup4 (KFX) XWindowDump(XWD)
LaserData (LV) Xerox (IMG)

Table 1 ‐-Imageformats supported by ImageGear .

Load PCX TIFF JPEG TGA

16-bitDLL 19 0.9 1.6 0.5
32-bit ActiveX 0.4 0.5 1.2 0.4
PaintShopPro 14 0.7 0.9 0.5

ve PCX TIF JPEG TGA

16-bitDLL 2.5 1.5 42 0.3
32-bit ActiveX a1 0.9 3.0 0.3
PaintShop Pro 1.3 1.6 1.6 11

ImageProcessing Emboss Blur Dither to 16Colours Pixels

16bit DLL 45 44 1.6 4
82bitActivex 18 21 1.2 0.5
PaintShopPro 23 46 15 05

Table 2- Timing of various functions. The test image was 560x486pixels at 24-bit.

EXE: The Software Developers’ Magazine

Al l times are in seconds.
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Portability everyone
can agree

“Zinc’sportability 1stransparent.
And only Zinc as afullset of UI

objects and realextensibility to develop
commercial-grade applications. Full

source code is a bigplus, too.”

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

On

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

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

FINANCE MANAGER

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

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

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

Productivity that leads to opportunity.
Zinc z i p s through tedious tasks with C+* object ori‑

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

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

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

PGWEEKLABS

ANALYST’S
PR Cuore

J A N .30, 1995

This product is
a b s o l u t e l y the b

development

Developers seeking easy
delivery of GUI applications.
will find Zinc their best
option by far.

“Best Portability”
INFOWORLD cur ideal ofpor

February 6, 1995 job.

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

+44 ( 0 ) 181 855 9918
USA: +1 801 785 8900 or fax +1 801 785 8996

Europe: + 4 4 (0) 181 855 9918 or fax + 4 4 (0) 181 31
Asia: + 8 1 (052) 733 4301 or fax +81 (05

Electronically: Info@zinc.com or GO Z I N C o:
Web: http://www.zinc.com/ Ftp: ftp://ftp.2

N O  L I M I T S



Toseize this opportunity andcreate successful
smartcard applications, all you need isASE™‑
The Aladdin Smartcard Environment.
ASE isanintegrated,PC-baseddevelopment
environment that gives developers anefficient,
flexibleandsecure tool for makingthe most of
this excitingnew technology.
The quickest, easiest, andmost effective
introduction totheworld ofsmartcards is
the ASE Developer’sKit. EachKit is a
comprehensive package containingeverything
you need to get acquaintedwithASE.

By
TheASEDeveloper'sKit includesMSEDrive, a versatile
smartcarddrive; SSESoft interfacesandutilities;and
various types of ASECards.

To gain access to the world of
smartcards - order your low-cost
ASE Developer'sKit today!

01753-622266
http: / /www.aks.com

NORTHAMERICA AladdinK n o w l e d g eSystems Inc.
Tel: (800) 223 4277, 212-564 5678, Fax: 212-564 3377, E-mail: ase.sales@us.aks.com
INTLOFFICE Aladdin Systems Ltd.Knowledge
Tel: + 972 - 3 - 6362222, Fax:+972-3-537 5796, E-mail: ase sales@aks.com

C a l l f o r d e t a i l s o f y o u r l o c a l d i s t r i b u t o r !
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Patent nonsense
At the end of 1994CompuServe announced that the compression technique usedin its
GIF image format was patentedby Unisys and that developers using the format would
berequiredtopaya royalty (SeeEXEMay95,Patentgriefin GIFcity).The samepatent
alsoapplies to the LZWvariety of TIFF files. Despitethe besteffortsof developersevery‑
where, whichhave includedthe creation of a replacement format (thePortableNetwork
Graphics or PNGformat), GIF and LZWTIFF are still unavoidable.GIF is the defacto
standard for 256 colour graphicsonthe Internet,and TIFF is prevalentin desktop pub‑
lishing and design environments. Very few graphics applications can afford to ignore
either format, and that means negotiatinga licencewith Unisys.

Like other libraries, ImageGear’s GIF and LZW TIFF support code is supplied
encrypted, with AccuSoft supplying a decryption key once you have obtaineda licence
from Unisys.At the time of writing, royalties are around 0.45% for GIF and 0.65% for
TIFF,ontop ofthe $1000 initial fee. These rates dovary soyou will need tocheck with
Unisysfor your specificapplication.EmailingStarrMT@po4.bb.unisys.comwith details
ofyour applicationandyour fax numbershouldgetyou theappropriatelicensingdetails.

sulate the l ibrary and a similar set of
classes designed for MFC users. It would be
nice to see more made of this: in particular
there are no similar classes with the
ActiveX version.

Gold teeth
The Pro Gold edition of the package is
around twice the price of the Standard ver‑
sion, but what exactly do you get for your
money?Well, for a start the Pro
Gold version is faster, (Accu‑
Soft claims) by 2 to 8 times
for black andwhite images
and 2 to 4 times for colour
images. It additionally sports
optimised image display, zoom‑
ingandpanning.To compare the
speeds of the two versions I
loaded and saved the 24-bit
image from Colour reduction
techniques with bothversions
of the software andversion 4
of Paint Shop Pro. I also
compared the speedof sev‑
eral of the image process‑
ing functions, again using
Paint Shop Pro asa ‘real
world’ comparison. The
results are shown in
Table 2.

As expected, the Stan‑
dard version of the library is slower than
both the Pro Gold version and Paint Shop
Pro,althoughsome of the difference may be
due to the 16-bit nature of the DLL.Better
news, however, is that the ProGold version
holds its own against Paint Shop Pro, even
surpassing it in several tests, with only
JPEGcompression letting it down.

In addition, the ProGold version adds a
number of functions such as 1/100th of a
degree rotation of images, anti-aliased dis‑
play and auto-deskew. There not as many

extra functions as you might expect, so I
think the Standard version is the one that
most people w i l l go for. Beware though:
while using the ActiveX version, it became
clear that not all of the functionality of the
DLLversion was available.A quick email to
AccuSoft confirmed that the ActiveX ver‑
sions donotcontainall ofthe facilities of the
DLLs.Worth knowingif you’re planningon
going with the newer technology, although

apparently only a small number
of functions are missing from
the controls.

Two things are critical
in an image library. Firstly

speed, which AccuSoft has
well covered. Secondly reliabil‑

i ty. Any library, and particularly
one where source code is not pro‑
vided needs to beable to read all
the files you andyour customers
throw at i t . Both versions of the
library managed to load every
uncorrupted imageI tried, and
safely handled those which
were corrupted. If you
should come across an
image that the library
doesn’t load, AccuSoft
guarantees that it will fix
the problem for you. I did

have occasional problems
with the sample programs crashingand the
ActiveX version of the library does seem to
lack some error handling.Forexample,call‑
ingthe Emboss functionwithout settingthe
direction of the emboss frequently caused a
general protection fault. If everything was
properly initialised before use everything
worked fine though.

Six and not out
Although this is version 6 of ImageGear, it
is in fact an entirely new product.AccuSoft’s
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THE LAST TIME A REPORTER MADE
THIS KIND OF TRANSFORMATION, HE WORE

TIGHTS ANDA BIG “S” ON HIS CHEST.
Get ready for a giant leap in reporting capabilities. Because now there’s

new Crystal Reports Professional 5.0 ‐ giving you the power to develop and
report like never before.

This major release offers an incredible new level of reporting flexibility.
With Crystal Reports 5.0, you can create anything from subreports to form-style
reports, conditional reports,multiple detail section reports, Web-ready reports,
multiple summary cross-tab reports, BackOffice® reports and more.

You also have the added flexibility to publish presentation quality reports
directly to the Internet and Intranets using new HTML output options. Plus,
you get additional power and control with over 25 new functions, over 15
new ActiveX® (OLE/OCX) properties and many other super new features.

As a Visual Basic™, Visual C++™or Delphi developer, or even as a user of a
competitive product you qualify for a special upgrade price of £124, a saving of
£25 o f f the list price of £149 (valid to 30/4/97).

To order your “Supe r Repor te r ” Crystal Reports Professional upgrade call
the Contemporary Software upgrade hot-line on 01344 873434.

Upgrade NOW call: 01344 873434 ve
ERREEER www. contemporary.co.uk LU Bree RART
FFOR THE COMPLETE COLLECTION] & CIRCLE NO. 143 fS ¢ Od i

SS SeagateSoftware Tel: 01344 873434 Fax: 01344 872228
InformationManagement Group - . - E-mail:cssales@contemporary.co.uk
Former ly CRYSTAL A Seagate SoftwareCompany Sales Office, Contemporary Software Ltd, Kingswick House, Sunninghill, Berkshire SL5 7BH
Crystal R e p o r t sis a trademark of Seagate So f twa r einc.Visual Basic, VisualC++,B a c k O f fi c eandActiveX are t rademarksof Microsoft Corporation. Superman and all related characters, n a m e sand indicias are t rademarksof DC Comics



Licensedto...2
ImageGearhas themostpirnivelicensing terms I have ever seen. Apart from the
standard single-user-only license terms (whichare themselves stressedvery heavilyin
thelicence document) and the usualLZW patenti s s u e s (seePatentnonsense)there are
severalfairlysignificantlimitationsonwhat you can do.

F i r s t l ythe librarycanonlybeusedto create a single product:noreuse of your invest‑
ment here.Secondly there are limitationsonwhat productyou can create. It can’t com‑

_pete with the ImageGearproduct itselfor provide access to the ImageGearAPI,whichis
understandable. Your product must also be‘substantially larger’ in scope than the
ImageGearlibrary itself. In case you were wondering, aproduct whose mainfunctional‑
i t yis image manipulation or format conversion is not largerin scope. So, if you were
planningonusingthis library toknock upaquick PaintShop Proclone orabatchiimage
converteryou're out ofluck. If your productisaimedatdevelopersor‘systemintegrators’
youcanforget it aswell. Your product can’t beusedfor OEM licensingor any other form
of distribution which involves sub-licensing the ImageGear library and although the
‘manualsuggests you can use the samples provided, the licence claims otherwise.

_ Assumingyoucan find a product that complies with those terms there’s stillone last
issueto consider. Neither the Standardor ProGoldlibrary is royalty free. The Standard

library includes a reasonable 25,000 units per year which is more than sufficient for
people.Additional licences can bepurchased from AccuSoft in blocks of 5000 for

previous image library, the AccuSoft Image
Format Library (IFL), was licensed from
Snowbound Software. In M a y of 1996 a
court case between AccuSoft and Snow‑
boundresulted in the rights to the IFLbeing
returnedto Snowbound,which now markets
it as its own product. As a result AccuSoft
has releaseda completely new library with a
new API. Whether this new code is licensed
froma third party or written in house isn’t
clear (although development has apparently
taken two years) but the new API means
anyone who has been using the original
AccuSoft library will need to spend some
time with the transition guide in the manual
to get their code up and running. In addi‑

»ProGold library is more restrictive though. Your initial purchaseincludes
and further licences cost $1,000 for 100 licences. In bothcases‑

t ion, if you are upgradingfrom version 5you
may want to check out Snowbound Soft‑
ware’s version first.

AccuSoft has covered the functionality
which would be required by most graphics
programs (and then some) but there are one
or two gaps. Functions which operate on an
area of an image will only work on rectangu‑
lar regions: elliptical and irregular regions
would be very useful. There are still a few
image processing operations which are not
covered, too. For example, the diffusion
colour reduction function cannot reduce to
256 colours, and the auto-deskew functions
imply that some sort of OCR functionality
could be added. Although it’s not really the

REVIEWS
fault of the library itself, the speedofthe dis‑
play functions leaves something to be
desired. An intelligent DDB buffering sys‑
tem would ease that somewhat.

ImageGear is an excellent package, very
comprehensive and undoubtedly useful for
anyone who is developing graphics applica‑
tions butgiven the restrictions in the license
agreement it is most suited to a consultant
developing custom applications which wil l
beused bya relatively small numberofcus‑
tomers. The library’s performance is very
good but the difference between the Stan‑
dard and Pro Gold versions is marginal
unless your application is really speed criti‑
cal. Anyone who plans on taking the world
by storm with a new graphics program
might want to enquire as to whether Accu‑
Soft will actually let you release it using its
library before splashing out and if you’re
planning on using the ActiveX versions
check to make sure the functionality you
need really is included. w

PhilipHarris is a software developer and
director of MicrotropeLtd, aWindows soft‑
ware development company based in
Oxfordshire. Hecan becontacted byemail
at piharris@microtrope.com or on the web at
http:/ /www.microtrope.com. Our colour
reduction supermodel was Mark Harris.

HighlanderSoftwareLtd:
Tel:01813165001Fax:01813166001
email: sales@highlander.co.uk
ImageGear 6.0 Standard
Win 3.x DLL-16 £495
Win 95/NTDLL-32 £810
VBX £310
ActiveX(OCX) 16 £310
ActiveX (OCX)32 £495
ImageGear 6.0ProGold
A l lPlatforms £1250
For r o y a l t yfees see the box Licensedto...?

cs Server
from Bi ts Pe r Second

GRAPHS, CHARTS AND STATS FOR WINDOWS DEVELOPERS
For more information - http://www.bitspersecond.co.uk Tel: 01
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IMPROVE YOUR
PROGRAMMING SKILLS

C++ in 5 days
Delphi in 5 days

Brunel University is running 5 day courses on object-oriented
programming in C++ and Delphi. These carefully structured
courses will cover all you need to know about object-oriented
programming in C++, Object Windows Library (OWL) and Delphi.
Organised in modules, the courses encompass all aspects of
language learning from basic to professional levels.

The five-day Delphi course covers the most important aspects of
visual programming using Delphi.

The C++ course costs £500

Payment may be made by cheque payable to Brunel University,
or we can invoice your company.
Fees include course notes and textbooks, refreshments and lunch
daily, and evening meal on Friday.
For large groups we can run the courses tailored for specific
needs. We run regular C++ and Delphi courses, for dates or
registration details or further information, contact:

Mr F. Andrade or Dr I. Esat, Brunel University,
Uxbridge, Middlesex UB8 3PH

Tel: 01895 274000 ext 2903 or 2712
Fax: 01895 256392

Brunel University exists to providehighquality education and research of use to the community

WIN-PROLOG....
LPA's industry-leading 32-bit Prolog compiler for Windows NT, 95
and 3.1n gives you everything you need to build en t i r e graphical
Windows applications, or just to add intelligence to systems
wr i t ten in C/C++, Delphi or Visual Basic.

One 32-bit Prolog engine works with all v e r s i o n s o f Windows
True Edinburgh syntax and ma s s i v e built-in predicate library
Fully integrated MDI development environment
Code cross referencer, graphical call graph, dialog painter
State-of-the-art source level debugger
Incremental and optimising compilers

The optional Intelligence Server lets you write your applications in
your favourite visual language, such as C/C++, Delphi or VB, while
your Prolog code performs reasoning and decision making entirely
in the background. Meanwhile, Access, Oracle, Paradox or any
ODBC database can provide back-end data se r v i c e s .

Other modules include flex for frame-based expert systems,
Prolog++ for object oriented programming, Flint for fuzzy logic,
and Datamite, a stand-alone data mining utility.

. inkingSoftware
Logic Programming Associates Ltd

Pa Phone (US Toll Free): 1-200-949-7567
T i ) Phone: +44 1818712016 - Fax: +44 181874 0449

Email: Ipa@co.compulink.co.uk -Web: http://www.lpa.co.uk
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2.1& 2.95

HELP
AUTHORING TOOLS FOR
WINDOWS 3.1 & ‘95
ward winn ing WYSIWYG Help Authoring System

that lets you create your help file within an actual
Hypertext environment
ForeHelp’s advanced visual authoring environment is
intuitive and easy to use
©Clearly displaysJumps and Popups as in the final
Help application
¢ Simply click to test PopUps,Jumps, Windows and
other WinHelp links in edit mode, no need to compile:
@Intelligent import of RTF files,
Divides and names topics
based on styles
©Customised project templates
let you set up uniform styles for FOREHELP
all your Help files
= Sahl sional ID's for 2.0 & 2.95
selected topics to help you link
context sensitive help.
®Add video, sound and a n i - }
mation to your Help file and 2
prev iew your multimedia
hotspots while editing
Help Buttons -Create professional looking buttons
easily. Create your own graphic buttons or choose from
over 40 pre defined buttons. -£55
Help Browser- Hierarchical map of Windows 3.1
Help file plus free text search. £100

WEB MAPPER ‑
© Intelligent map of Web Sites and pages visited.
©Map built automatically as you “surf”
© Fully interactive with your
Web Browser fle EGt Yew Bape Hob

V i s i t e dMetStesOnly £89*/===‑Names endingwith ve
BBcocwebPage

About OCC

or FREE! ||| f=O C C- Advance

4 >

WHEN YOU ORDER FOREHELP teen odode
*All prices include Postage and Packaging,
Please add VAT @ 17.5%

O) K D Barclays Venture Centre,
7 = University of Warwick

~~ LIGIN. Science Park, Coventry,
SNSULTANTS CV4 EZ.

Windows Consultancy Specialists

Tel 01203 690934
Fax 01203 411727
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mente n a l . DiscountedbooksV I A C O M  C O M P A N Y

TCP/IP Unleashed
hen! Price: £49.95

Price to you: £39.95DACPANTNS
SP

Routing his book starts with the
installation of the most popular TCP/IP

products on each platform, then proceeds through
configuration and troubleshooting each product.
Subsequent chapters increase the readers
understandingof the theory and practiceof

TCP/IP, both from an administrative and user point of view.
@ CD-ROM includes source code from the book.
@ Covers TCP/IP for DOS,Windows, Macintosh and UNIX systems.
@ Includes configuration and troubleshooting information.

pveoe

User:New-Casual

Netware Unleashed ong ccition

Price: £35.50
Price to you: £28.40

his all-in-one guide for any
LAN administrator who

needs technically detailed and
comprehensive information about how to set up,
configure, adminster and fine-tune a Netware LAN.

pveShe

Selection RRP Your Price
TCP/IP Unleashed £49.95 £39.95
Netware Unleashed £35.50 £28.40
Windows NT4.0 Server Unleashed £54.95 £43.95

Details of all books below can be found in EXEMagazine,August 96 - February 97

Selection RRP Your Price Month
ActiveX from the Ground Up £22.95 £18.35 Feb 97
Visual J++ Handbook £22.95 £18.35 Feb 97
WebWise: The Cyberia Guide to SmartWeb Publishing £49.99 £39.99 Feb 97
The Java Language Specification £30.95 =£24.75 Jan 97
The Java Tutorial £26.60 £21.25 Jan 97
The Java Class Libraries £36.95 £29.55 Jan 97
Client/Server Unleashed £41.50 £33.20 Dec 96
JavaScript Essentials £26.95 £21.55 Dec 96
The Java Virtual Machine Specification £30.95 £24.75. Dec 96

REa 2rs Club
-exclusively toyou! PRENTICE HALL

E V C O M C O M P A N Y

CD-ROM includesa collection of NetWare utilities writ ten by the
author and other NetWare experts.
Updated to cover new technologies such as Faster Ethernet and new
software products including Windows 95
Explores NetWare 4.1 NDS tools, Windows NT integration, Dyna‑
Text, NetWare/IPO and more.

User:Accomplished - Expert

Windows NT4.0
Server Unleashed
Price: £54.95
Price to you: £43.95

lhe Windows NT server has been gaining
tremendous market share over Novell and the

new upgrade - which includes a Windows 95
interface - is sure to add momentum to i ts market drive. To that end,
Windows NT 4.0 Server Unleashed is written to meet that growing
market. It provides information on disk and file management,
integrated networking, Backoffice integration and TCP/IPprotocols.
@ CD-ROM includes source codes from the book and valuable utilities.
@ Focuses on using Windows NT as an Internet server.
@ Covers security issues and Macintosh support.

User:Accomplished - Expert
Informationsupplied bythe publishers

Selection RRP Your Price Month
The Essential Client/Server Survival Guide £24.95 £19.95 Dec 96
Teach Yourself Java in Cafe in21 days £36.50 £29.20 Nov 96
Graphic Java - Mastering the AWT £25.50 £20.40 Nov 96
Java Developer's Guide £46.95 £37.55 Nov 96
PresentingActiveX £27.95 £22.35 Nov 96
The Java Handbook £20.95 £16.75 Oct 96
Delphi in Depth £32.95 £26.40 Oct 96
Expert C++ £26.95 £21.55 Oct 96
Pattern-OrientedSoftware Architecture £24.95 £19.95 Oct 96
The Late Night Guide to C++ £24.95 £19.95 Oct 96
Writing Compilers and Interpreters 2e £40.00 £32.00 Oct 96
The Java Programming Language £28.95 £23.16 Sep 96
The Java Application Programming Interface Vol1 £36.95 £29.56 Sep 96
The Java Application Programming Interface Vol 2 £36.95 £29.56 Sep 96
Java Essentials for Cand C++ Programmers £24.95 £19.95 Aug 96
Civilising Cyberspace £22.95 £18.35 Aug 96

BOOK ORDERS ‑
My Subscribers Club Number:
Payment Options
Cheques or purchase orders only.
Q) lenclose a cheque for

(payable to EXEMagazineand drawn on a UKbank)
Shipping at £3.50 per order £3.50
TOTAL
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Simply fax to 0171 437 1350 (with purchase order) or post
(with cheque) this form with your order to:
EXEBook Page,Centaur CommunicationsLimited,
Freepost 39 (WD 1414/29),St Giles
50PolandStreet,



Professional anti-virussoftware
for largeorganisations. True
ien t - virus protection for
DOS/Windows,Windows 95,
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tart Up is the incredibly true story ofhow
author Jerry Kaplan, using huge amounts
of time, energy and not-his-own money,

built the GO Corporation ‐ the company that
never quite made pen computers, remember? ‑
from a mere wild, exciting all-American techno
dream into nothing at all. Oops, I've gone and
givenaway theplot.What aclumsy clogs.

Here is the moment where Kaplan, flying to
San Franciscowith Mitch ‘Lotus 1-2-3’ Kapor in
the latter’s private jet, first conceives the idea of
buildinga pencomputer:

‘Thepoet Edna St. Vincent Millay wrote that
“Euclid alone has looked onbeauty bare.” And
nowMitchellandI knewexactlywhat shemeant.’

‘Wewere momentarilyunable to speak. I saw
Mitchell’seyesbecomeglazedandteary.’

Presumably the cabin’s oxygen mixture was
too rich. After they have stopped blubbing and
landed,Mitchencourages Kaplan to start a com‑
pany to exploit their idea, but himself (I n o t e )
fairly soon quits to spend more time with his
Hawaiian shirt collection. I suspect old Mitch is
more savvy thanhe letson.

(A t this point I reached down my dog-eared
copy ofRobertX Cringely’s superb 1992historyof
Silicon Valley, Accidental Empires. Here are
Cringely’sfour tips forwould-beentrepreneurs: 1)
Avoidstupidandunluckypeople.If youare stupid
or havebadluck, don’t start a high-techbusiness.
2)Doa product that you want to do, not one that
they want you to do. 3)Don’t take venture funding
until you have used up your own money, your
mother-in-law’s money and everythingyou can
borrow.4) Invitemeto lunch. Heykids: see if you
can spot Kaplan breaking any of the rules.)

Kaplan starts by going out and getting ven‑

ture funding, which he uses to launch GO. He
assembles a team of techies. They build a primi‑
tive prototype anduse up all the money. The pro‑
totype is shown to Bil l Gates of Microsoft, in the
hope that he will ISV for them and give them
somemoneySDFGHJXCVBNMTYUOIP90-=#

Sorry, I was laughing somuch I banged my
headon the keyboard. There, that wouldn’t have
happenedif pen computinghad takenoff.

Gates resists Kaplan’s offer, but Kaplangets
hold of another few million from other sources.
Kaplanmeets a sinister organisation called ‘The
Research Board’, whose members ‘control the
computer budgets for some of the largest busi‑
nesses in the world’. While presenting to this
Board,it allgets tobetoomuch,andKaplanexpe‑
riences some sort of awe-of-power orgasm ( ‘ I was
in heaven’he wri tes).

GO completes a new prototype, using pens
made by a Japanese Moony-cult company. GO
again involvesMicrosoft, tryingto persuadethem
to write applications for GO. The Microsoft rep
advises them to use Windows as the OS. The
GOalies take this badly. As a result of his earth
movingResearch Board effort, Kaplanmanages
to get a contract with an outfit calledState Farm
‐ conditional on the project being partnered by
eitherHewlett-Packardor IBM.Kaplan& co.pre‑
dictably (given Kaplan’s power fetish) elect IBM.
Equally predictably IBM then drags GO into a
mire of technical negotiations, lawyers and gen‑
eral time wasting.

GO continues to spend money. They never
ship anything. They raise more money. They do
moreprototypes. They hype pen computing. Soon
everybody else in theworldplansapencomputer.
Apple announces the Newton. Microsoft says it

EC EITwith GNU Software reviewed by Paul Dunne
he classic text
describing and
explaining the

programming tools
available on Unix is
The UNIX Program‑
ming Environment,
by Kernighan and
Pike, published in
1984. Times have

changed; that book now shows its age. In partic‑
ular, since its publication, the GNUProject has
producedarangeof software tools that bothpar‑
allel and improve on the time-honoured Unix
tools. Programming with GNU Software is an
introductionto themost importantofthese tools.
Thebookis notareplacement for ‘Kernighanand
Pike’; but is an important supplement, for in
manyareasthe tools havechangedbeyondrecog‑
nition.A case in point is gdb, theGNUdebugger,
a far superior tool to the traditional adb andsdb.

Thebook startswith the assumptionthat one
is comingto the toolswithnoknowledgeof them;
the only specific requirement is a familiarity

70

with C. After an introduction to the philosophy
behind these tools, a short chapter covers the
need-to-know material on Unix, which is
assumedto bethe operatingsystemonwhich the
tools are running. Bits and pieces of the GNU
software have been ported to other platforms,
but Unix remains its home.

A chapter on Emacs concentrates on editing
C code, and provides the basic information for
getting the code typed in. Compilation and link‑
i ngwith the gec command-line invocationis good
but rather terse. It could havebeenexpanded to
cover gcc’s options in greater detail.The chapter
on the GNUC andC++ libraries can’t hope to be
comprehensive, however, it might have paid
more attention to the enhancementsmadeavail‑
able in those libraries over those of standard
Unix. It is really too slim as it stands. Chapters
ongdb the GNUmake; the revision control sys‑
temRCSandtheGNUprofiler gprof, all serve as
good introductions.

The includedCD-ROM contains all the tools
dealt within the book,with full source and com‑
piled binaries for a variety of common Unices.

EXE: The Software Developers’ Magazine

Start Up reviewed byWill Watts
will pu t pen support
intoWindows.GOalies
stunned, like Beatles
when Br ian Epstein
dies. Third party ven‑
dors switch loyalty to
Microsoft. The whiney own-GOalies are outma‑
noeuvred by Redmond at every turn. Kaplan’s
hair goes grey. Kaplan’s father dies of cancer, but
neitherGates nor IBMare implicated.GOcrawls
free of IBM straight into a snare with the Death
Star itself: AT&T. GOfinally runs out of money
and is absorbedby AT&T,which shuts it down in
1994, about fifty pages too late. Nothing is ever
shippedto anybody.

The book’s index includes the entry: Kaplan,
Jerry: ...personalgoals of, 26-27.

Towards the end of the saga, when all is
clearly lost, Uncle Mitch Kapor reappears for
anotheremotionalsetpiece.This timeMitchballs
out Kaplan because Kaplan has been a hopeless
dope, slaps him arounda bit, and demands his
million bucks investment back. OK, that was
wishful thinking.Mitchactually tells Kaplanthat
he haswon, huh?, andgives hima bigjuicy hug.
Yeah, right.

Vv Verdict: Irr i tat ing,bu t some
good unintentional laughs.

Title: StartUp
Author: Jerry Kaplan
Publisher: WarnerBooks
ISBN: 0-75151-713-5
Price: £7.99
Pages: 322

ThebinarieshavebeenprovidedbyCygnus Sup‑
port, a company which sells support for much of
the freely available GNUproject software.

The book is a useful resource for the Unix
newbie who can program, but who is unfamiliar
with the tools available on a Unix system. It is
alsohandy for someone with a Linux systemwho
needs a good introduction to the GNUprogram‑
ming tools. Equipped with this book, and an
introduction to the C language, one has all one
needs to get started as a Unix programmer. I
think, though, that there is still a needfor amore
advanced book to fill the gap between this and
the formidable GNUmanuals.
Vv Verdict: Recommendedf o r

Unix newbies.

Title: ProgrammingwithGNUSoftware
Author: MikeLoukides& Andy Oram
Publisher: O'Reilly
ISBN: 1-56592-112-7
Price: £29.50
Pages: 233plusCD-ROM
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Not just DBMS - DBWorid 97not only provides you with access to
the leading suppliers of DBMS’s but also the leading suppliers of:
Web Enabled Technology Object Orientation DSS, OLAP &
Data Warehouse _ T o o l s&Methods
This unique event will enable you to:
Pick up your personalised Free Research from the largest
independent survey of data users in the UK, giving the performance
and satisfaction levels of the products and services within your
marketplace.
Listen to the above issues and more being discussed by the leading
suppliers in FREE issue-led presentations.
Review your chosen products and services in detail in a series of
FREE product presentations
Learn from industry experts at the DBWorld conference.
Discuss the latest database and associated technologies with the
leading suppliers in aFreeExhibition.

Source: 96/97 Independent EXE |
ResearchProgramme WWW.2X8,00.UK a ‑

YES - PLEASE SEND MEDETAILS ABOUT DBWORLD 97 a
Name e
Job title

Company +
Address 0181 n =

pe

4 Postcode ro Je
Telephone | 3 oa
Facsimile 8
E-mail rol
Website

PLEASE ALSO SEND INFORMATIONTO:
Name

5 in istry, and the future maket leaders - simply rank the following areas DSS,OLAP & ‘a Web-Enabled DBMS
=most; 5 =least}. Wewill send you your own bespoke Data Warehouse | _ _ Data

Job title ExE{02]

Object- Cl Tools &Orientation Methods
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TRAINING
C o m p u t e r Training &
Education

North Lane
E d i n b u r g hEH2 2PL
Tel. 01345 697611
Informix Software
Informix House
LittletonRoad
Ashford
Middlesex TW15 1TZ
Tel.0181818 1010
Kingston University
F a c u l t yof Technology

Fax 01372 364611
uksales @leamingtree.com
WWW leamingtree.com
Merlin Training and

Network Consultants
7West Bar
Banbury Oxon OX169SD
Tel. 01295 253689
Fax01295271218
QA Training Ltd

Rhino Training
POBox 1087
Bristol BS12 2XY
Contact CristineShakespeare
Tel.01454 417057
Fax 01454 417067
100525.2054 @compuserve.com

Please arrange. yt(s) entry into the EXE Directory for me/my company.
QO YES! want a one year entry at £240 (+ VAT) QO YES | want a two year entry at £400 (+ VAT) + an extra 5 words free”

WWW .thino-software.co.uk
Providersof training in; VisualBasic,
VisualC++, Windows NT, SQL

Intemev/intranet
Richfords Computer
Services
‘SouthBank Technopark
90 LondonRoad
LondonSE16LN
Tel. 0171 922 8819
Fax 0171 8839

Contact JustinRobinson
Tel. 0181 316 5001
Fax0181 316 6001
sales@highlander.co.uk
Suppliersof highquality
development tools for C,C++, Visual
Basic,D e l p h iand Java.
IBM United Kingdom
Freepost ACG 5022
Wintermill
MiltonKeynes
Tel. 0800 969045

Skilladvance Trainin
la eas v c sFinctioy 153Sweetbrier LaneLondon N12 OBT S a e e d
C o m e ta Conpewe Tel. 01392 217670Tel. 0181 446 6481 r o g e s a n e r
Fax 0181 446 9143, jer icestac i h m

MKS UK Ltd
239 KilbumPark Road
London NW6 5LG
Tel. 01716240100
Fax 0171624 9404

Bits Per Second Ltd
14RegentHill

BN13ED
Tel. 01273 727119 P o p k i n Software & Systems
Fax 01273 731925 st House

PortlandSt
Leamington
W a r w i c k s h i r eCV32 5EZ
Tel. 01926 450858
Fax 01926 422165

y:
Tel. 01753 622266
Fax 01753 622262
sales@aldn.co.uk
http/www.aks.com
Aladdin isa leadingsupplierof

Powersoft Europe Ltd
Windsor Court
KingsmeadBusiness ParkBorland International L t d

8 Pavilions
a d v a n c e dsoftware security (HASP) | Ruscombe BusinessPark Bucks HP11 1JU
end amast cand Covelcpment 008 | Twyford Tel. 01628 34500(ASE) for software developers. Berkshire RG10 9NN Fax 01628 38660

Tel. 01734 320022BL Computer Security Ltd
ae Citadel Software Ltd

Coombe
QBS Software Ltd
11 Barley Mow Passage
Chiswick LondonW44PH
Tel. 0181 956 8000

Finchley
L o n d o nN 33SH
Tel. 0181 343 0734 Trewen

Launceston Fax 0181 956 8010
Fax 0181 346 2672 Comwall PL158F prhdepcadeybl@bies.co.uk }qbss.co.Tel. 01566-86037 www.qbss.com
worw bics.co.uk Fax 01566-86147 aa .Wespecialise in designand Vast range of development products:
manufacture of computer security ComponentSource Next Day delivery; 90days free
products. Anchol,Lure Booster, 27-37 Vachel Road ‘Support; account customers welcome.
Deadlock(Dongles)andC.L.A.M.P
Alarms

Quadron
209 East Victoria Street

Reading
Berks RG1 1NY
Tel. +44 ( 0 ) 1 1 8958 1111

Data Encryption Fax +44 (0)118 958 9999 c e t
harmantins Request FREECDor product sales | cq
Sitver Street 101320.2624@-compuserve.com |. Te), +1 805 966 7630Taunton www.componentsource.co.uk
SomersetTA13DL TRY freely available demonstations Quite Software

of hundreds of software components | 105 Ridley RoadContact Roy Davidson(Sales) ; ForestgateTel. 01823 352357 and BUY and unlock full versions
: instantly, from aFREEregularCD. | London E7OLXFax 01823 352358

Exepos
Acom

Tel. 0181 522 1726
Fax 01812571044
Select Software Tools Ltd

Chelenham GL53 7JT
Tel. 01242229700
Fax 01242 229701
http/www.selectst.com
SelectSoftware Tools provide OO
modelling tools for largescale
Client/Server development.
Silicon River
58-60 Beresford St
LondonSE18 6BG
Tel. 0181 316 7777
Fax 0181 316 4138
be re Science

1-6 Bradley'sClose
White Lion Street
London N19PN
Tel. 0171 833 1022
Fax 0171837 6411
Zinc Software UK Ltd
106-108PowisStreet
London SE18 6LU
Tel. 0181855 9918
Fax 0181 316 7778

PROGRAMMINGTOOLS

Atria
Wyvios Court
Swallowfield
Reading
Berks RG7 1PY
Tel.0990-561516
Fax 0990 143096

AP Professional
24/28 Oval Road
London NW17DX
Contact: Rachel Bridgman
Tel. 0171482 2893
Fax.0171267 0362

ices in an environment wh
bycompetitiveadvertising

G l y n Williams & Associates
LadywoodHouse

112 Powis StreetLadywood
NearDrotwichSpa

...Contact Name:.....

made payable to Centaur Communications. (Please write ‘EXE’ on the back of all cheques)
*For extra words on a one year booking the c o s tis £10 per word

Tel. 01628 533143 For details of how to put your entry in the
H i g h l a n d e r Software EXE Directory, call Mark Parker o n

London SE18 6LU 0 1 7 1 2 8 7 5 0 0 0



TheEXESoftwareTrainingGuide
Ifyourjob involves planningatrainingschedule, selecting courses for your stafforwhether you decidewhere and
what training is required, then The EXESoftwareTrainingGuide is the one tool youwill need for all your development
and ITtraining needs.
These listings,plusmanyother services includingweekly newsupdates, arealsoavailable onourWeb Site.

MSVisual FoxPro-ProgrammingFundamentals

3
2
5
5
5
5
5
5

25/03/97 390 TRIREME ‐_ BorlandDelphi - ProgrammingPart 1 1905/97 5 1250
Borland Delphi-Advanced Programming 280597 3 825

030as7 5 1250_ Painswick DPR _ Java - Introduction 020697 5 1250
140497 5 1250 __Painswick DPR ‐_MS Visual Basic- Introduction 160697 5 1250
28/05/97 3 825 ‐ Painswick DPR ‐_MS Visual FoxPro-ProgrammingFundamentals 230697 5 1250

5 Painswick 5
2 Leamington : 5

Tosuit 3 1045 Cirencester QATRAIN ‐ BorlandDelphi - Advanced Programming 140797 3 8 2 5
Tosut 4 1295 Cirencester QATRAIN Delph i2.0 Tosut 5 1200
To suit 1 295 __Cirencester QATRAIN Client/Server Applications Tosut 2 590
To suit 3 965 __ Cirencester QATRAIN Delphi2.0 Introduction To suit 3. 735 FOCUS
To suit 2 650 __Cirencester QATRAIN Delphi2.0Advanced To suit 3 735 FOCUS
To suit 5 1495 Cirencester QATRAIN ‐ ParadoxObjectPAL To suit 3 735 FOCUS
To suit 5 1495 Cirencester QATRAIN GROUPWARE/OFFICESYSTEMS

‘SupportingMicrosoft Exchange - Core Technologies To suit 5 1375 Cirencester QA TRAIN
10/2/97 4 470 _KingstononTh KINGSTON ‐ ReportSmith2.5 Introduction 06/03/97 _1 195 LeamingtonSpa___ FOCUS
10 / 9974 470 _Kingston on Th_KINGSTON ‐ReportSmith 2.5 Introduction 1004/97 1 195 _LeamingtonSpa___ FOCUS

Crystal Reports 1704/97 __1___195__ LeamingtonSpa__ FOCUS
BorlandDelphi - Database Programming 030397 5 1250 _ Painswick DPR ‐ R e p o r t S m i t h2.5 Introduction 15/05/97 1 195 LeamingtonSpa FOCUS
Borland Delphi - Advanced Programming 100387. 3 825 Painswick DPR ‐ Crystal Reports 2205997 1 195 LeamingtonSpa___FOCUS
MSVisual Basic-Advanced Programming 130397 2 615 _ Painswick DPR ‐ReportSmith 2.5 introduction 1206971 195_ _ _LeamingtonSpa FOCUS
MSAccess- Fundamentals 170397 5 1250 __Painswick OPR ‐ CrystalReports 1906/97 1 195__ LeamingtonSpa FOCUS
MSVisual Basic- Introduction 1703/97 5 1250 _ Painswick DPR ‐ReportSmith 2.5 Introduction 1007/97 1 195__ LeamingtonSpa FOCUS
BorlandDelphi -ProgrammingPart | 07/0497 5 1250 _ Painswick OPR ‐ CrystalReports 170797 _1___195__ LeamingtonSpa__ FOCUS
BorlandDelphi -DatabaseProgramming 140497 5 1250 _ Painswick DPR ‐-ReportSmith 2.5 Introduction o7mes7 1 195 __ LeamingtonSpa FOCUS
MS Visual FoxPro-ProgrammingFundamentals 2804/97 5 1250 __Painswick DPR ‐ CrystalReports 140897 1 (195 _LeamingtonSpa___ FOCUS
Borland Delphi- ProgrammingPart 1 1905/97 5 1250 __Painswick DPR Design&D e v e l o p m e n tof Workflow Systems Tosuit 3 9 9 5 Cirencester QA TRAIN
BorlandDelphi - Advanced Programming 2805/97 3 825 __‐~Painswick DPR ApplicationP r o g r a m m i n gwithMicrosoftOffice To suit 2 6 2 5 __ Cirencester QA TRAIN
MSVisualBasic-Introduction 1606/97 5 1250 _ Painswick DPR Supporting MicrosoftOffice4.3 Tosuit 4 1145 Cirencester QATRAIN
MSVisual FoxPro- Programming Fundamentals 2306975 1250 _ Painswick DPR SupportingMicrosoft Office 95. Tosuit 4 1145 Cirencester QATRAIN
BorlandDelphi - Programming Part 1 3006/97 5 ‐ 1250 Painswick DPR ‐ Supporting Microsoft Word Tosuit 4 1145 Cirencester QA TRAIN
BorlandDelphi - DatabaseProgramming 0707197 5 1250 Painswick DPR SupportingMicrosoft Exce! Tosut 3 895 Cirencester QATRAIN
BorlandDelphi - Advanced Programming 140797 3 825 _ Painswick DPR ‐ Supporting Microsoft Mail Tosuit 4 (1145 _Cirencester QATRAIN
InterBase Introduction 310397 2 490 _LeamingtonSpa FOCUS ‐ Microsoft Exchange Client Support Tosuit 2 595 Cirencester QA TRAIN
InterBaseAdvanced 0210497 3 735 ‐_LeamingtonSpa FOCUS ‐ Microsoft ExchangeDev'ment Tosuit 4 1295 Cirencester QATRAIN
InterBase Introduction 05/05/97 2 490 _LeamingtonSpa FOCUS ‐_NovellGroupWise V5Administration To suit 3 9 8 5 _‐_ Cirencester QATRAIN
InterBaseAdvanced 0700597 3 735 LeamingtonSpa__‐ FOCUS SupportingLotuscc:Mail To suit 4 1195 Cirencester QATRAIN
InterBase Introduction 020697 2 490 LeamingtonSpa_‐ FOCUS = GUIDEVELOPMENT
InterBase Advanced 04/0697 3 735 LeamingtonSpa FOCUS ‐ BorlandDelphi - DatabaseProgramming 030397 5 1250 _ Painswick OPR
InterBase Introduction 300697 2 490 LeamingtonSpa FOCUS ‐ Borland Delphi - Advanced Programming 100397 3 825 ‐ Painswick DPR
InterBaseAdvanced 0207/97 3 735 _ LeamingtonSpa FOCUS MSVisual Basic-Advanced Programming 130397 2 615 _ Painswick OPR
InterBase Introduction 28/07/97 2 490 ‐_LeamingtonSpa FOCUS ‐_MS Access Fundamentals 1703/97 5 ‐_1250__ Painswick OPR
InterBaseAdvanced 3107/97 3 735 _Leamington Spa FOCUS MSVisual Basic- Introduction 1703/97 5 1250 __Painswick OPR
InterBase Introduction 25/08/97 2 490_LeamingtonSpa FOCUS BorlandDelphi -ProgrammingPart | 0710497 5 1250 _Painswick DPR
InterBaseAdvanced 2808/97 3 735 ‐LeamingtonSpa FOCUS _ BorlandDelphi - DatabaseProgramming 140497 5 1250 Painswick DPR
‘SQL&Introductionto Databases 24297 2 525 _KingstononTh KINGSTON MSVisual FoxPro- ProgrammingFundamentals 280497 5 1250 __Painswick DPR
SQL 21/497 2 525 KingstononTh KINGSTON ‐ BorlandDelphi -ProgrammingPart1 1905/97 5 1250 _ Painswick OPR
‘SQL Language To suit 2 575 _ Cirencester QATRAIN ‐ BorlandDelphi -Advanced Programming 2805/97 3 ‐825_‐~Painswick DPR
Introduction to Microsoft Access V2 To suit 2 550 __Cirencester QATRAIN ‐ MSVisualBasic- Introduction 1606/97 5 1250 __Painswick OPR
Introduction to Microsoft Access V7 To suit 2 550 __Cirencester QATRAIN ‐ MSVisual FoxPro- Programming Fundamentals 23/0697 5 1250__Painswick DPR
Microsoft Access V2Devment Tosuit 3 825 Cirencester QATRAIN ‐ BorlandDelphi -ProgrammingPart 1 3006/97 5 1250 __Painswick OPR
Microsoft Access V7Dev'ment To suit 3 825 _Cirencester QATRAIN ‐ BorlandDelphi - DatabaseProgramming 070797 5 1250__Painswick OPR
Programmingwith Microsoft Access V2 To suit 2 550 __Cirencester QATRAIN ‐ BorlandDelphi - Advanced Programming 140797 3 825 __‐~Painswick OPR
GlientServer Programmingwith Microsoft Access V7Basic Tosuit 3 865 Cirencester_‐QATRAIN Human Computer Interaction 03297 4 470 ‘KingstononTh KINGSTON
Microsoft SQL ServerAdministration To suit 5 1375 _Cirencester QATRAIN INTERNET
Microsoft SQL Server Performance Tuning and Optimisation Tosuit 5 _ 1375 _ Cirencester QATRAIN Java - Introduction 210497 5 1250 Painswick OPR
MicrosoftSOLServer andTransact-SQL Proramming To suit 3 895 __Cirencester QATRAIN ‐_ Java - Introduction 0206/97 5 1250 Painswick DPR
Sybase Database Administration Tosut 4 1195 Cirencester. QATRAIN _Intemet Fundamentals Tosut 3 845 Cirencester QATRAIN
‘SQL and PLISQL Client/Server Languages Tosuit 5 1125 Cirencester QATRAIN I n t e r n e t w o r kand Intemet Security Tosut 2 650 Cirencester QATRAIN
Oracle7: Administration To suit 4 1000 Cirencester QATRAIN ‐ Building aMicrosoft Intranetusing Intemet InformationServer Tosuit 3 995 _Cirencester QATRAIN
GENERAL Building an Effective Web Site To suit 2 650 __Cirencester QA TRAIN
BorlandDelphi - Database Programming 0303/97 «5= 1250 Painswick DPR Internetwork ingwith TCP/IP Tosuit 4 1245 Cirencester QATRAIN
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OCATION COMPANY COURSE LOCATION
Internetworkingwith MicrosoftTCP/IP usingWindows NT__To suit 4 1245 ‐ Cirencester QATRAIN ‐ Advanced Networks 33/97 4 470 _KingstononTh KINGSTON
IntemetDesignandMigration To suit 3 995 _Cirencester QATRAIN NETWORKS
NetscapeEnterpriseServer for Windows NT To suit 3 - 9 9 5 _Cirencester QATRAIN Introduction to Data Comms To suit 2 730 __Cirencester QATRAIN
Netscape EnterpriseServer for UNIX To suit 3 995 ‐ Cirencester QATRAIN ‐ Enterprise-wideComms and Networking To suit 4 1295 ‐ Cirencester QATRAIN
NetscapeMailServer forWindows To suit 2 695 _Cirencester QATRAIN ‐ UnderstandingATM To suit 2 730 _Cirencester QATRAIN
NetscapeMailServer for UNIX To suit 2 695 _‐_Cirencester QATRAIN ‐_ Network Primer To suit 1 295 Cirencester QA TRAIN
JAVA for ‘Sun Java Programmer’Certification(Hands-On) 08/04/97 4 ~‐'1190 Bristol TRIREME ‐_Local Area Network ImplementationandManagement To suit 4 1295 Cirencester QATRAIN
JAVA for ‘Sun Java ProgrammerCertification(Hands-On) 08/04/97 4 1190 ‐ Manchester TRIREME ‐ MicrosoftWindows NTSNA Server Implementation&Support To suit 3 1095 Cirencester QATRAIN
JAVA for ‘Sun Java ProgrammerCertification(Hands-On) 03/06/97 4 ~‐-1190_London TRIREME 00 TECHNOLOGY
JAVA for ‘Sun Java ProgrammerCertification(Hands-On) 03/06/97 4 ~‐«*1190_-Manchester TRIREME ‐ BorlandDelphi - Database Programming 0303/97 5 1250 Painswick DPR
JAVA with OODesign (Hands-On) 17/06/97 4 1190 _ Bristol TRIREME ‐_ Borland Delphi - Advanced Programming 1003/97 3 825 __ Painswick OPR
JAVA with OODesign (Hands-On) 17/06/97 4 1190 _Manchester TRIREME MSVisual Basic- Advanced Programming 1303/97 2 615 _ Painswick DPR
JAVA for ‘SunJava Programmer’Certification(Hands-On) _22/07/97_‐« 4 ~‐‐-1190_Edinburgh TRIREME ‐ MSAccess- Fundamentals 1703/97 5 1250_ Painswick OPR
JAVA for ‘Sun Java Programmer Certification(Hands-On) 22/07/97 4_~‐‐-1190_ Manchester TRIREME MSVisual Basic - Introduction 1703/97 5 1250 _ Painswick DPR
LANGUAGES Borland Delphi - Programming Part | 07/04/97 5 1250 _ Painswick DPR
Borland Delphi - DatabaseProgramming 03/03/97 5 1250 Painswick DPR _ Borland Delphi - DatabaseProgramming 1404/97 5 1250 __Painswick DPR
Borland Delphi - Advanced Programming 10/03/97 3 825 __ Painswick DPR MSVisual FoxPro-ProgrammingFundamentals 28/04/97 5 1250 _ Painswick DPR
MSVisual Basic- Advanced Programming 13/03/97 2 615 _ Painswick DPR Borland Delphi - ProgrammingPart 1 19/05/97 5 1250 Painswick DPR
MSAccess- Fundamentals 17/03/97 5 1250 __Painswick DPR Borland Delphi -Advanced Programming 28/05/97 3 825 _ Painswick DPR
MSVisual Basic- Introduction 17/03/97 5 1250 Painswick DPR ‐ MSVisual Basic- Introduction 16/0697 5 1250 Painswick OPR
BorlandDelphi - ProgrammingPart | 07/04/97 5 1250 Painswick DPR MSVisual FoxPro-ProgrammingFundamentals 2306/97 5 1250 _ Painswick DPR
BorlandDelphi - DatabaseProgramming 1404/97 5 1250 _Painswick DPR BorlandDelphi -ProgrammingPart 1 3006/97 5 1250 _ Painswick DPR
Java - Introduction 21/04/97 5 1250 __Painswick DPR BorlandDelphi -Database Programming 0707/97 5 1250 Painswick DPR
MSVisual FoxPro- ProgrammingFundamentals 28/04/97 5 1250 Painswick DPR ‐_ BorlandDelphi -Advanced Programming 1407/97 3 825 _ Painswick DPR
BorlandDelphi - ProgrammingPart 1 19/05/97 5 1250 _ Painswick DPR QODesign and Analysis 20/97 4 470 __KingstononTh KINGSTON
BorlandDelphi -Advanced Programming 28/05/97 3 825 _ Painswick DPR 00 Primer To suit 1 295 _Cirencester QATRAIN
Java - Introduction 02/06/97 5. 1250 Painswick DPR 00 Software Development To suit 3 965 ‐ Cirencester QATRAIN
MSVisual Basic- Introduction 16/06/97 5 1250 Painswick DPR ‐_ Overview ofthe UnifiedModellingLanguage Tosuit 1 2 9 5 _ Cirencester QATRAIN
MSVisual FoxPro- ProgrammingFundamentals 23/06/97 5 1250 Painswick DPR ‐ Movingto the UnifiedModellingLanguage To suit 2 675 _Cirencester QATRAIN
BorlandDelphi - ProgrammingPart 1 30/0697 5 1250 Painswick DPR ‐ 00 Analysis &Design using the UnifiedModellingLanguage Tosuit 5 1395 Cirencester. QATRAIN
BorlandDelphi - DatabaseProgramming 07/07/97 5 1250 Painswick DPR 00 Analysis &Design usingRumbaugh'sOMT To suit 5 1395 _ Cirencester QATRAIN
BorlandDelphi -Advanced Programming 14/07/97 3 825 __ Painswick DPR _ DetailedDesignusing Rumbaugh'sOMT To suit 3 995 _Cirencester QATRAIN
Delphi2.0 To suit 5 1200 Leamington Spa FOCUS 0 Analysis &Design usingthe BoochMethod To suit 4 1195 ‐ Cirencester QATRAIN
Delphi 2.0 Introduction Tosuit 3 735 LeamingtonSpa FOCUS 00 Design Patterns Tosuit 2 675 Cirencester QATRAIN
Delphi 2.0 Advanced Tosuit 3 735 LeamingtonSpa FOCUS 00 Analysis &Designwith UML 1103/97 4 1250 London TRIREME
ParadoxObjectPAL To suit 3 735 _Leamington Spa FOCUS 00 Analysis &Designwith UML 11/03/97 4 ~~ 1250 Manchester TRIREME
CPrimer To suit 2 550 _ Cirencester QATRAIN OOAnalysis &Design with UML 1305/97 4 ‐:1250__ London TRIREME
CProgramming To suit 4 1135 Cirencester QATRAIN OOAnalysis &Design with UML 1305/97 4 1250 _Bristol TRIREME
Advanced C To suit 4 1195 _Cirencester QATRAIN ‐ OOAnalysis &Design with UML 0807/97 4 1250 Edinburgh TRIREME
C++ for non-C Programmers To suit 5 1195 _Cirencester QATRAIN ‐ OOAnalysis &Design with UML 08/07/97 4 1250 _ Manchester TRIREME
C++ for CProgrammers To suit 4 1135 Cirencester QATRAIN ‐_JAVA for ‘Sun Java Programmer’ Certification(Hands-On) 08/04/97 «4_~‐‐1190_ Bristol TRIREME
Advanced C++ DevelpmntTechniques To suit 4 1195 ‐ Cirencester QATRAIN ‐ JAVA for ‘Sun Java Programmer’Certification(Hands-On) 08/04/97 4 1190 Manchester TRIREME
Java Programming To suit 4 1175 Cirencester QATRAIN ‐ JAVA for ‘Sun Java Programmer’Certification(Hands-On) 03/06/97 4 ~‐-1190_ London TRIREME
‘AdvancedJava Develpmnt To suit 5 1395 Cirencester QATRAIN ‐ JAVA for ‘Sun Java Programmer’Certification(Hands-On) 03/06/97 4 ~‐«1190_ Manchester TRIREME
JAVA for ‘Sun Java ProgrammerCertification(Hands-On) 08/04/97 4_~‐‐:1190__Bristol TRIREME ‐_ JAVA with OODesign (Hands-On) 17/06/97 4 ~‐*1190_Bristol TRIREME
JAVA for ‘Sun Java ProgrammerCertification(Hands-On) 08/04/97 «4_~‐1190_ Manchester TRIREME ‐_JAVA with OODesign (Hands-On) 17/06/97 4 1190 __Manchester TRIREME
JAVA for ‘Sun Java Programmer’Certification(Hands-On) 03/06/97 4 1 1 9 0 _London TRIREME ‐_JAVA for ‘Sun Java Programmer’Certification(Hands-On) 22/07/97 4 ~‐‐1190_ Edinburgh TRIREME
JAVA for ‘Sun Java Programmer Certification(Hands-On) _03/06/97_‐«4_~‐«1190_ Manchester TRIREME ‐_JAVA for ‘Sun Java Programmer’Certification(Hands-On) 22/07/97 4 ~‐1190_ Manchester TRIREME
JAVA with OODesign (Hands-On) 17/06/97 4 1190 _ Bristol TRIREME ‐_ JAVA for ‘Sun Java Programmer’Certification(Hands-On) 19/08/97 4 1190 London TRIREME
JAVA with OODesign (Hands-On) 17/06/97 4 1190 Manchester TRIREME ‐_JAVA for ‘Sun Java Programmer’Certification(Hands-On) 19/08/97 4 ~‐1190_ Manchester TRIREME
JAVA for ‘Sun Java ProgrammerCertification(Hands-On) 22/07/97 4 1190_ Edinburgh TRIREME ‐ Advanced Object Design Patterns 2 5 0 9 9 7 1 ~~-390_London TRIREME
JAVA for ‘Sun Java ProgrammerCertification(Hands-On) 22/07/97 4 1190 _ Manchester TRIREME ‐ AdvancedObject Design Patterns 25/03/97 1 390 _ Manchester TRIREME
JAVA for ‘Sun Java ProgrammerCertification(Hands-On) 19/08/97 4 1190_ London TRIREME ‐C++ with OODesign (Hands-on) 2204/97 4 ‐ 1350 Manchester TRIREME
JAVA for ‘Sun Java ProgrammerCertification(Hands-On) 19/08/97 4 ~‐«-1190_ Manchester TRIREME ‐_C++ with OODesign (Hands-on) 220497 4 ‐-1350__London TRIREME
C++ with OODesign (Hands-on) 22/04/97 4 1350 Manchester TRIREME ‐ Management Introduction toOT-General 2603/97 fi 85 TRIREME
‘C++ with OODesign (Hands-on) 2210497 4 ‐ 1350 London TRIREME ‐ Management IntrotoJava/Internet/Intranet 260397 fi 8 TRIREME
MANAGEMENT Management Intro.to OT-General 2603/97 fi 85 TRIREME
Management Intro.toOT-General 2603/97 fi _ ‐ 8 5 London TRIREME ‐ Management Introto Java/Internet/Intranet 260397 fi 85 TRIREME
Management Intro.toJava/Intemet/intranet 2603/97 fi_‐«85 London TRIREME ‐ Management IntrotoOT-General 260697 fi _ ‐ 8 5 TRIREME
Management Intro.toOT-General 2603/97 ‐fi_‐«85 Manchester TRIREME ‐ Management Intro.to Java/Internet/Intranet 260697 fi «85. TRIREME
Management Intro.toJava/intemet/Intranet 2603/97 fi «85 Manchester TRIREME ‐ Management Intro.toOT-General 260697 fi 85 TRIREME
Management Intro.toOT-General 2606/97 fi 85 London TRIREME ‐ Management Intro.toJava/Internet/Intranet 260697 fi 85 TRIREME
Management Intro.toJava/intemet/intranet 26/06/97 fi 85 London TRIREME ‐ Management Intro.toOT-General 160797 fi 85 TRIREME
Management Intro.toOT-General 2606/97 fi 85 Bristol TRIREME ‐ Management Intro.toJava/Internet/Intranet 190797 fi 85 TRIREME
Management Intro. toJava/Intemet/intranet 2606/97 fi 85 Bristol TRIREME ‐ Management Intro.toOT-General 1607/97 fi 85 TRIREME
Management Intro.toOT-General 16/07/97 fi_‐«85 Edinburgh TRIREME ‐ Management Intro.toJava/Internet/Intranet 1607/97 fi 85 TRIREME
Management Intro.toJava/Intemet/intranet 1607/97 fi_‐«85 Edinburgh TRIREME OS/2
Management Intro.toOT-General 16/07/97 fi_‐«85 Manchester TRIREME ‐ SupportingOS/2 Version 3Warp Tosuit 4 1145 Cirencester QATRAIN
Management Intro.toJava/intemetintranet 16/07/97 fi 85 Manchester TRIREME SupportingOS/2 LANServer 4 Tosuit 4 1195 Cirencester QATRAIN
MULTIMEDIA PCSUPPORT
DistributedMultimedia 17/297 4 470 _KingstononTh KINGSTON ‐ PCFundamentals To suit 3 795 _ Cirencester QATRAIN
NETWARE PCSupport To suit 4 1145 Cirencester QATRAIN
NetWare3Support andAdministration To suit 4 1245 Cirencester QATRAIN ‐ Advanced PCSupport To suit 4 (1195 Cirencester QATRAIN
NetWare4Support andAdministration To suit 5 1395 Cirencester QATRAIN ‐ CompaqTechnical Certificationfor DesktopsandNotebooks To suit 2 570 Cirencester QATRAIN
NetWare4.x Administration To suit 5 1695 Cirencester QATRAIN ‐ CompaqTechnical Certificationfor Servers Tosuit 3 850 _Cirencester QATRAIN
NetWare4.x AdvancedAdministration To suit 3 1095 Cirencester QATRAIN ‐ Compaq/NetWare Advanced Performance Integration Tosuit 3 850 ~‐ Cirencester QATRAIN
NetWare 4.x Design/implementation To suit 3 985 Cirencester QATRAIN ‐ CompaqServer Technologies To suit 2 570 Cirencester QATRAIN
NetWareServiceandSupport To suit 5 1695 Cirencester QATRAIN ‐ Compaq InsightManager To suit 2 570 Cirencester QATRAIN
NetworkingTechnologies To suit 3 995 _ Cirencester QATRAIN ‐ Compaq/Windows NTAdvanced Performance Integration _To suit 2 570 __Cirencester QATRAIN
NetWareNFSServices To suit 4 1315 Cirencester QATRAIN PROGRAMMING
NetWareTCP/IP Transport To suit 2 875 _ Cirencester QATRAIN BorlandDelphi -Database Programming 0303/97 5 1250 _ Painswick OPR
NetWareWebServer Management To suit 2 765 _Cirencester QATRAIN ‐ BorlandDelphi -Advanced Programming 1003/97 3 825 _ Painswick DPR
NetWarefor SAA To suit 3 1315 Cirencester QATRAIN ‐ MSVisual Basic- Advanced Programming 1903/97 2 615 ‐ Painswick DPR
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MSAccess- Fundamentals 17M397 5 1250 Painswick DPR ‐ Mastering VisualJ++ 5 1395 _London PYGMALION
MSVisual Basic- introduction 170397 5 1250 __Painswick DPR ‐ Mastering Visual J++ 5 1395 London PYGMALION
BorlandDelphi - Programming Part | 07497 5 1250 Painswick DPR ‐_User interface design forWindows 95 2 5 9 5 ‐_London PYGMALION
BorlandDelphi - Database Programming 140497 5 1250 __Painswick DPR Application development usingWord 3 7 9 5 _London PYGMALION
Java -Introduction 210497 5 1250__Painswick DPR ‐_OSV2 PresentationManager 5 1495 Cirencester QATRAIN
MSVisualFoxPro- Programming Fundamentals 2804/97 5 1250 Painswick DPR 00 A n a l y s i s&Design with UML 4 1250 London TRIREME
BorlandDelphi - Programming Part1 1905/97 5 1250 Painswick OPR OO A n a l y s i s&Designwith UML 4 1250 Manchester TRIREME
BorlandDelphi- Advanced Programming 2805/97 3 825 _‐~Painswick DPR OO A n a l y s i s&Designwith UML 4 1250 _London TRIREME
Java -Introduction 0206/97 5 1250 Painswick DPR 00 A n a l y s i s&Design with UML 4 1250 Bristol TRIREME
MSVisual Basic- introduction 160697 5 1250 Painswick DPR 0 A n a l y s i s&Design with UML 4 1250 Edinburgh TRIREME
MSVisualFoxPro- Programming Fundamentals 2306/97 5 1250 Painswick DPR 0 A n a l y s i s&Design with UML 4 1250 Manchester TRIREME
BorlandDelphi - Programming Part 1 3006/97 5 1250 Painswick DPR ‐_JAVA for ‘Sun Java Programmer’Certification (Hands-On) 4 1190 Bristol TRIREME
BorlandDelphi - Database Programming O707I97 5 1250 __Painswick DPR ‐_JAVA for ‘Sun Java Programmer’Certification(Hands-On) 4 1190 _Manchester TRIREME
BorlandDelphi - Advanced Programming 1407/97 3 825 __ Painswick DPR ‐_JAVA for ‘Sun Java Programmer Certification (Hands-On) 4 1190 London TRIREME
Delphi2.0 Introduction 0303/97 3 735 LeamingtonSpa FOCUS ‐_JAVA for ‘Sun Java Programmer Certification(Hands-On) 4 1190 _Manchester TRIREME
Delphi2.0 Advanced 1 0 0 3 9 7 3 7 3 5 LeamingtonSpa FOCUS =‐_JAVA with OODesign (Hands-On) 4 1 1 9 0 Bristol TRIREME
ParadoxObjectPAL 170397 3 735 _LeamingtonSpa_‐ FOCUS ~‐_JAVA withOO Design (Hands-On) 4 1190 Manchester TRIREME
Delphi2.0 intensive 2403/97 5 1200 LeamingtonSpa FOCUS JAVA for ‘Sun Java Programmer Certification (Hands-On) 4 1 1 9 0 Edinburgh TRIREME
Delphi2.0 Introduction 0704973 735 LeamingtonSpa FOCUS ‐_JAVA for ‘SunJava Programmer’Certification(Hands-On) 4 1190 __Manchester TRIREME
Delphi2.0 Advanced 1 4 0 4 9 7 3 7 3 5 LeamingtonSpa FOCUS ‐_JAVA for ‘Sun Java Programmer Certification(Hands-On) 4 1190 _London TRIREME
ParadoxObjectPAL 20497 3 735___LeamingtonSpa FOCUS ‐_JAVA for ‘Sun Java Programmer’Certification(Hands-On) 4 1190 Manchester TRIREME
Delphi2.0 intensive 280497 5 1200__LeamingionSpa FOCUS A d v a n c e dObject DesignPattems 1__380___London TRIREME
Delphi2.0 introduction 120597 3 735 Leamington Spa__-FOCUS ‐ A d v a n c e dObject Design Pattems 1 3 9 0 Manchester TRIREME
Delphi 2.0 Advanced 195 / 9 73 735 LeamingtonSpa FOCUS C++ with OODesign (Hands-on) 4 1350 Manchester TRIREME
Paradox ObjectPAL 1905/97 __3 735 LeamingtonSpa FOCUS = C++ with OODesign (Hands-on) 4 1350 __London TRIREME
Delphi2.0 Intensive 26/05/97 5 1200 LeamingtonSpa FOCUS + PROJECT MANAGEMENT
Delphi 2.0 introduction 09/0697 3 7 3 5 LeamingtonSpa FOCUS ‐_Project Management 1 3 / 1 9 7 4 =~470_Kingstonon Th_KINGSTON.

Delphi 2.0 Advanced 16/06/97 3 735 LeamingtonSpa_ _ _FOCUS ‐_Project Management Skills Tosuit 4 1150 Cirencester QATRAIN
Paradox ObjectPAL 16/06/97 3 7 3 5 LeamingtonSpa_ FOCUS ~‐_ManagingC l i e n t / S e r v e rS'ware Dev Projects Tosuit 3 995 Cirencester Q ATRAIN
Delphi2.0 intensive 2306/97 5 1200 LeamingtonSpa FOCUS 00 Project Management Tosut 2 675 Cirencester QATRAIN
Delphi2.0 Introduction 07/07/97 __3 _735__ LeamingtonSpa FOCUS = SYSTEMSANALYSIS
Delphi 2.0 Advanced 1407/97 3 735 LeamingtonSpa FOCUS +=SSADM4+ : Advanced Data Modelling Tosuit 2 2 5 0 KingstononTh KINGSTON
Paradox ObjectPAL 1407/97 3 735 LeamingtonSpa_ FOCUS ‘SSADM4+ : Behaviour &Process Modelling Tosuit 2 250 _KingstononTh KINGSTON
Delphi2.0 Intensive 210797 5 1200 LeamingtonSpa FOCUS ‐ SSADM4+ : FunctionModelling Tosutt 2 250 _Kingstonon Th KINGSTON
Delphi 2.0 Introduction 0408/97 3 735 LeamingtonSpa FOCUS + SSADM4+ :Intro toStructured SystsAnalys&Design Method Tosuit 4 500 K i n g s t o nonTh KINGSTON
Delphi2.0 Advanced 1108/97 3 7 3 5 LeamingtonSpa__ FOCUS ‐_0 A n a l y s i s&Design with UML 110397 4 1250 London TRIREME
Paradox ObjectPAL 110897 __3 735 __LeamingtonSpa__FOCUS ~‐_00 A n a l y s i s&Designwith UML 1100397 4 1250 Manchester TRIREME
Delphi 2.0 Intensive 1808975 1200 LeamingtonSpa FOCUS ~‐_O0 A n a l y s i s&Designwith UML 1305/97 4 1250 _ London TRIREME
Client/Server Applications Tosuit 2 590 LeamingtonSpa FOCUS ~‐_O0 A n a l y s i s&Designwith UML 1305974 1250 __Bristol TRIREME
C++ 00 Programming To suit 4 700 __KingstononTh KINGSTON ‐ 00 Analysis &Designwith UML 06/07/97 4 ~‐‐-1250__ Edinburgh TRIREME
Programming in Java Tosuit_. 4 700 __KingstononTh KINGSTON 00 A n a l y s i s&Designwith UML 08/07/97 4 ~‐-1250__ Manchester TRIREME
Applications Programming with Xand Motit Tosuit 5 8 7 5 __KingstononTh KINGSTON ‐ A d v a n c e dObject Design Patterns 2503971 -390_‐_London TRIREME
CProgramming To suit 4 700 Kingstonon Th_KINGSTON A d v a n c e dObject Design Patterns 2503/97 1 390 __Manchester TRIREME
Image Processing &Analysis To suit 3 5 2 5 _KingstononTh KINGSTON SYSTEMS MANAGEMENT
‘Ada Programming Tosuit 5 875 __KingstononTh KINGSTON Core t e c h n o l o g i e sof Exchange Server 1703/97 5 1450 __London PYGMALION
Application Develpmnt using Delphi 2.0 C/S 170397 5 _1320__London PYGMALION ‐ Core t e c h n o l o g i e sof Exchange Server 280497 5 1450 London PYGMALION
‘Application Develpmnt using Delphi 2.0 C/S 210497 5 1320 London PYGMALION Core t e c h n o l o g i e sof ExchangeServer 2710597 5 1450 London PYGMALION
Application Develpmnt using Delphi 2.0 C/S 1905/97 5 1320 _London PYGMALION Core technologies of Exchange Server 280497 5 1450 London PYGMALION
Developing applicationsusing Access 2.0 020497 3 ‐760__London PYGMALION ‐ Core t e c h n o l o g i e sof Exchange Server 2705975 1450 London PYGMALION

ling inAccess2.0 0904/97 3 7 6 0 London PYGMALION Exchange server Multisite&Intemetenvironments 01/0497 3 1 0 9 5 London PYGMALION
Programming with Access forWindows 95 100397 5 1195 London PYGMALION ‐ Exchange server Multisite&Intemet environments 06/05/97 3 1095 London PYGMALION
Programmingwith Access for Windows 95, 140497 5 1195 London PYGMALION ‐ FundamentalsofExchange Tosuit 3 1095 London PYGMALION
Programmingwith Access for Windows 9 5 06/0597 5 1195 London PYGMALION I m p l e m e n t i n g&supporting Proxy Server 1003/97 2 ~‐-695_‐_ London PYGMALION
Programmingwith Access for Windows 9 5 0304975 1195 Manchester PYGMALION ‐ _I m p l e m e n t i n g&supporting Proxy Server 1205/97 2 695 _‐_London PYGMALION
Client/Server Develpmnt using VB&SQL Server 03/0997 3 - 9 50 __London PYGMALION InstallingIntemetino fmat ionServer 2.0 0105971 ~~330_London PYGMALION
Client/Server Develpmnt using VB&SQL Server 020497 3 - 9 50 __London PYGMALION ‐ S u p p o r t i n gIntemetinofmation Server 120397 3 995 _London PYGMALION
Client’Server Develpmntusing VB&SQL Server 0605/97 3 950_London PYGMALION ‐ S u p p o r t i n gIntemetinofmation Server 1405/97 3 - 9 95 London PYGMALION
Client/Server Develpmntusing VB&SOL Server 24/03/97 3 - 9 50 Manchester. PYGMALION ‐_ Imp lement ingMail 3.5, Tosuit 5 1 3 6 0 _AtYourSite _PYGMALION
App Develpmnt using Excel95&VBfor Apps Tosut 5 1195 AtYourSite _PYGMALION ‐ Migrating to Win 95using Systems Management Server 1.1 Tosut 2 690 AtYourSite _PYGMALION
MasteringIntemet developmentwith ActiveX Technologies 07/04/97 5 1195 London PYGMALION Planning aSystemsManagementServer Site Tosuit 2 695 AtYourSite ‐ PYGMALION
ActiveX development using VB5.0 2104975 1195 Manchester PYGMALION S u p p o r t i n gaSystems Mangmt Server 1.2 240397 5 1450 __London PYGMALION
‘ActiveX development usingVB 5.0 1710397 5 1195 London __‐PYGMALION Supporting aSystemsManagementServer 1.2 2e0497 5 1450 London PYGMALION
ActiveX development using VB5.0 2804975 1195 London PYGMALION ‐ Windows &MSDOS of support professionals Tosuit 3 8 9 5 AtYourSite PYGMALION
Advanced Programmingin VB4.0 07497 5 1195 _London PYGMALION ‐ Supporting Windows 95 010497 5 1295 London PYGMALION
‘Advanced Programming in VB4.0 280497 5 1195 London PYGMALION ‐ Supporting Windows 95 210497 5 1295 London PYGMALION
Advanced Programming in VB4.0 1905/97 5 1195 _London PYGMALION Windows 95 2705/97 5 1295 __London PYGMALION
Fundamentals of Microsoft VB4.0 2403/97 3 795 _London PYGMALION ‐ W i n d o w s95 Technical Overview 1003/97 1 330 _London PYGMALION
Fundamentals of Microsoft VB4.0 2304/97 3 795 _London PYGMALION ‐ W i n d o w s95 Technical Overview 2504971 -330__London PYGMALION
Fundamentalsof Microsoft VB4.0 270597 3 795 _London PYGMALION ‐ W i n d o w s95 Technical Overview 300597 1 ~‐-330_London PYGMALION
Fundamentalsof VB5.0 210497 5 795 _London PYGMALION ‐ Accelerated Training of NT3.51wistn &server To suit 5 1450 AtYourSite PYGMALION
FundamentalsofVB5.0 275 / 975 795 London PYGMALION ‐ AdministeringWindows NT4.0 -final 05/0397 3 - 995 London PYGMALION
Fundamentals o fV B5.0 1404975 795 Manchester PYGMALION ‐ A d m i n i s t e r i n gWindows N T4.0 - final 020497 3 9 8 5 London PYGMALION
Programming intuitiveuser interfacesi nV B4.0 T osuit 2 595 AtYourSite PYGMALION ‐ A d m i n i s t e r i n gWindows N T4.0- final 0605/97 3 985__‐_London PYGMALION
UpgradingfromVB4.0 to5.0 2403973 795 London PYGMALION Advanced troubleshootingNTServer 4.0 210397 1 -330_London PYGMALION
Upgradingfrom VB4.0 t o5.0 2804/97 3 795 _London PYGMALION Advanced t r o u b l e s h o o t i n gN TServer 4.0 1804971 330__London PYGMALION
Fundamentals o fProgramming MFC library apps 030397 5 1395 London PYGMALION Advanced t r o u b l e s h o o t i n gN TServer 4.0 2305/97 1 330_London PYGMALION
Fundamentals of Programming MFC library apps 2804/97 5 1395 London PYGMALION ‐ Capacity planningof your NT4.0 Server network 1903/97 2 695 _‐_London PYGMALION
Implementing OLE 2in MFC apps 170397 5 1395 London PYGMALION Capacity planningof your NT4.0 Server network 160497 2 695 London PYGMALION
Intermediate Windows based Progmngusing MFC libraries 100397 5 1395 London PYGMALION Capacity planningof your NT4.0 Server network 120597 2 695 London PYGMALION
IntermediateWindows based Progrmng using MFC libraries 12/05/97 5 1395 London PYGMALION ‐ Capacity planning with NT4.0 Server 1803971 -330_‐_London PYGMALION
Introto Visual C++ and OOProgramming 010497 5 1395 _London PYGMALION ‐ Capacity planning withNT4.0 Server 15/0497 1 ~~330_London PYGMALION
Introto Visual C++ and OOProgramming 270597 5 1395 London PYGMALION ‐ Capacity planning with NT4.0 Server 2005/97 1 330 _London PYGMALION
Programming i nM SC++ Tosut 5 1395 AtYourSite PYGMALION ‐ _I m p l e m e n t i n gdirectory services / N TServer 4.0 1703971 330_‐_‐ London PYGMALION
Programming i nWindows N T3.5 usingC++ T osuit 4 1195 A tYour Site PYGMALION ‐ I m p l e m e n t i n gdirectory services / N TServer 4.0 1905/97 1 330 ‐ London PYGMALION
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COURSE DATE DAYS TRAINING COMPANY CONTAC’

IntegratingNTServer 4.0 with NetwareNetworks To suit 1___330__AtYour Site PYGMALION Focus Training & Development (UK) Ltd
inter-Networkingwith TCPIP usingNT 0310397 4 1295 London PYGMALION Contact: Stuart Ainscow
inter-Networkingwith TCPAP usingNT 0310397 4 1295 London PYGMALION St Albans House
Inter-Networkingwith TCP/IP using NT 2110497 4 1295 London PYGMALION PortlandStreet
Inter-Networkingwith TCP/IP using NT 27/05/97 4 1295 London PYGMALION Leamington Spa
SNA ServerofWindows NT 07/0497 3 1450 London PYGMALION ‐ Warwickshire CV32 SEZ
‘SupportingNTServer 4.0 -EnterpriseTech 1703/97 5 1360 _London PYGMALION Tel: 01926887660 Fax: 01926 887450
Supporting NTServer 4.0 -EnterpriseTech 1404975 1360 London PYGMALION E-mail: 100446,327@Compuserve.com
‘SupportingNTServer 4.0 -EnterpriseTech 19/05/97 5 1360 London PYGMALION ‐ URL: www.focus-td.com/focus
SupportingWindows NT-251 n e e e e , PYGMALION Focus Training&Developmentis aspecialist Borlandtraining centre andsoftwarehouse
SupportingWadons 2 aot over 2 1 3 0 0 Conon PYGMALION rovidingintroductory toadvancedcourses for DevelopersandManagers. Wewrite our own
a e e e a a TO PYGMALION Coursematerials; this allowsus to tailor our courses toour customers’needs. Courses can be
Supporting NT 4.0 CoreTechnologies 100397 5 1360 London PYGMALION heldat Focus or ata customersite as required.
Supporting NT4.0 Core Technologies 240397 5 1360 London PYGMALION
Supporting NT4.0 Core Technologies 07/0497 5 1360 London PYGMALION ye ae
Supporting NT4.0 Core Technologies 120597 5 1360 London PYGMALION oe a
Windows NT / 95 comparison overview Tosut 1 330 AtYourSite PYGMALION
Windows NT4.0 -technical overview #0497 1 330 London Pyamauion FacultyofTechnology
Windows NT4.0 technical overview 0910597 1 330 London PYGMALION at c ia
Windows NT4.0 Security 010497 1 330___ London PYGMALION Kingston uponThames
Windows NT4.0 Security 090597 1 330 London peeled Surrey KT12EE
Windows NT4.0 Upgrade 100397 2 - 6 9 5 London : ;
Windows NT4.0 Upgrade 100497 2 695 London PYGMALION eaeTeunee ms
WindowsNT4.0 Upgrade 1205997 2 695 London PYGWALION Gp ntp:/techwebking i o u s
Windows OS's and services architecture 250997 3 995 London PYGMALION es a
Windows OS's and services architecture 2 11 0 4 9 7 3 9 9 5 London PYGMALION KingstonUniversity isa charity whosemissionis to supportallsectors of theeconomyby the
Windows OS's and services architecture 27105997 3 995 London PYGMALION developmentof individualsandorganisations throughquality career-orientedhighereducation,
Windows OS's and services architecture 01/0497 3 995 Manchester PYGMALION 40vanced trainingandresearch.
UNIX
IntroductiontoUnix Tosut 4 700 KingstononTh KINGSTON ©Pygmalion
Unix Networking Tosut_ 4 700 KingstononTh KINGSTON Consultancy - development - training
introduction toUnix (2-day) Tosut 2 350 KingstononTh KINGSTON 79 NewCavendish Street
‘Advanced UnixTools Tosut 2 350 KingstononTh KINGSTON LondonWiM 8NT
UNIX Fundamentals Tosut 4 1095 Cirencester QATRAIN Tel: 0171 436 2254 Fax: 0171436 2249
UNIX SystemsAdministration Tosut 4 1095 Cirencester QATRAIN E-mail: enquiries@pygmalion.co.uk
MasteringUNIXShell Soripts Tosuit 4 1095 Cirencester QATRAIN URL: http://www.pygmalion.co.uk
UNIX Programming Tosuit 5 1295 Cirencester QATRAIN Pygmalionis a MicrosoftSolutionProvider &Authorised TechnicalInformationCentre, a Lotus
Motif User Interface Programming Tosuit 5 1295 Cirencester QATRAIN ‐ BusionessPartneranda NovellConsultingPartner.OurGoalis to retainourpositionas the
WINDOWS EuropeanCentre ofExcellence for technical trainingonsystems,networking, developerand
BorlandDelphi - DatabaseProgramming 03/03/97 5 1250 __Painswick oPR RDBMSproducts. Pygmalion is the premierchoice in technical training for developers.
BorlandDelphi -Advanced Programming 1003/97 3 825 _ Painswick DPR
MSVisual Basic-Advanced Programming 1309/97 2 615 _ Painswick PR = QA Training Ltd
MSAccess- Fundamentals 17103975 1250 _ Painswick DPR QA Training Ltd
MSVisual Basic- Introduction 1710397 5 1250 _ Painswick DPR ‐ Cecily Hill Castle
BorlandDelphi - ProgrammingPart | 07/0497 5 1250 Painswick DPR Cirencester
BorlandDelphi -Database Programming 140497 5 1250 Painswick DPR Gloucestershire GL7 2EF
Java - Introduction 210497 5 1250 _ Painswick DPR Tel: 01285 655888 Fax: 01285 640537
MSVisual FoxPro- ProgrammingFundamentals 28/04/97 5 1250__Painswick DPR ‐ URL: http:/(www.qatraining.com
Borland Delphi - ProgrammingPart 1 19/0597 _§ __1250_ Painswick DPR ‐ QA was the firstcompany in the world to specialise in technicalPC trainingandtoday offers
Borland Delphi -Advanced Programming 28/0507 3 825 __ Painswick DPR the broadest andhighestquality IT curriculum. Numerousawards demonstrate that QA is the
Java - Introduction 02/0697 _5 _1250_ Painswick DPR premier IT training companyand thisyear our customers throughout Europe, the USA andthe
MSVisual Basic- Introduction 16/06/97_5_1250_Painswick DPR ‘MiddleEastwillbenefitfrom 100,000student-days of the mosteffective skills development
MSVisual FoxPro- ProgrammingFundamentals 2306/97 __5 __1250_ Painswick DPR available. QA has trainingcentres in Ascot, Cirencester, London, the North West andScotland
Borland Delphi -Programming Part 1 30/06/97_5 _1250_Painswick DPR andcanprovidecustomisedon-site trainingandconsultancy.
Boriand Delphi -DatabaseProgramming 0707197 5 1250 Painswick DPR
BorlandDelphi -Advanced Programming 1407/97 3 825 __ Painswick DPR H H
Windows Programming in Tosut 5 1395 Cirencester QATRAIN oo p o l a
Windows Programmingwith Visual C++ andthe MFC Library To suit 5 1395 Cirencester QATRAIN 24 Windsor Road
Win32 ProgrammingEssentials To suit 5 1395 _Cirencester QA TRAIN Manchester M18 2EB
WindowsOLE Application Programming To suit 5 1395 _ Cirencester QATRAIN Tel: 0161 2253240 Fax: 0161257 3292
WindowsOLE System Programming To suit 5 1495 _ Cirencester QATRAIN E-mail: info@trireme.com
Microsoft SystemsManagement Server Administration Tosuit 4 1295 . Cirencester QATRAIN URL: www.trireme.com
pega eb Conan AefveX Technology = a 2 tees a _ Triremeoffers some of the bestobject consultancy in the business. The technology weoffer is
WINDOWSNTSERVER up-to-date,practical, and in usebymany largeandsmalldesigngroups. Weconstantly
BorlandDelphi - DatabaseProgramming TMOaeT 5 1 2 5 0 Painewick DPR develop our skills andmaterial to offer the bestavailable from researchandexperience.
BorlandDelphi - DatabaseProgramming 14/04/97 5 1250 Painswick DPR
BorlandDelphi -Advanced Programming 2810597 3 825 Painswick ppa DatabaseProgrammersRetreat
BorlandDelphi - DatabaseProgramming o7i07i97 5 1250 _ Painswick ppr Contact: Sue Darkin
DevelopingWindows NTServerApplications Tosut 5 1495 Cirencester _OATRAN ‘TheOld Fleece
SupportingWindows NT3.51Servers Tosut 4 1205 Cirencester QATRAN Bisley Street
SupportingWindows NT4xServers Tosut 4 1205 Cirencester QATRAIN Painswick
SupportingMicrosoftWindows NTServer 3.51 Tosut 4 1295 Cirencester QATRAIN Gloucestershire G16 6QQ
SupportingWindows NTServer 4.x- EnterpriseTechnologies To sut 4 1295 Cirencester QATRAIN c a g eCpaeresat8
WINDOWS SUPPORT : : :
SupportingWindows 95 Tosuit 1195 Cirencester QATRAIN URL: http:/www.dp-retreat.com4
SupportingWindows 3.x Tosuit 4 1245 Cirencester QATRAIN DPRoffers the finest technical trainingin the industry, by instructors who areallpracticing
SupportingMicrosoftWindows 95 Tosuit 5 1305 Cirencester QATRAIN programmers. Youareguaranteedahigh levelofpersonalattention in classes whichare

3
5

1035 Cirencester QATRAIN basedon practicalexercises with sole use of a high-specPC.Our training centre is locatedin‘SupportingWindows for Workgroups To suit p r a c t i es Wi
7395 Cirencester QATRAIN _ the charming village of Painswick in the heart of the Cotswolds.‘SupportingMicrosoft SystemsManagement Server To suit

S E E e S ‐ ~ e O } )O O
The EXESoftwareTrainingGuide is produced byEXEMagazine,Centaur Communications Ltd,StGiles House,50PolandStreet, LondonW1V 4AX.Tel: 0171287 5000 Fax: 0171

437 1350e-mail: advertising @dotexe.demon.co.uk. If youwould liketo includeyour Training Listings in our nextguide, pleasecall RobCullenon0171287 5000 x3405.
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UNIX/SYBASE
C.London - £32k +Benefits

We require an Analyst Programmer for the
financial sector, based in Piccadilly. Working
2s part of a small team on development and
maintenance of the in-house trading system,
using Sybase and ideally Powerbuilder, under
UNIX. You will assist FundManagers in identi‑
tying system requirements and you will act as
project manager for m i no r projects.

Ref: RC !

UNIX/INGRES
C.London - To £28k

(Our client, a prestigious software house is
searching for Senior Analyst Programmers
with good Ingres and UNIX skills. The ideal
candidate will also have a good understanding
of a recognisedmethodology. Formal training
‘and the opportunity to develop you own career
path, together with an excellent benefits pac k ‑
‘age are some of the attractions!

Ret: PPI2

UNIX/SYBASE/POWERBUILDER
West London - To £35k

‘Aworld leader in state of the art technology,
requires a number of senior development pro‑
fessionals with excellent user facing, interper‑
sonal and presentation skills. You will be
responsible for the development, implementa‑
tion and support on a range of Client Server
‘Systems. Experience of Sybase and/or
Powerbuilder under UNIX would be ideal,
although cross training from major relational
databases will be provided.

CAREEReDEVELOPMENT

UNIX KERNEL
Herts - To £35K +excellent bens

Our client is seeking a highly skilled UNIX engi‑
eer with strong kemeV/device driver and 'C' pro‑
gramming experience. The successful candidate
will join a highly skilled team involved in techni‑
cally varied and demanding work. This position
will particularly appeal to versatile candidates
who enjoy problem solving and challenge.

Ret: LC/4

C++/REAL-TIME
Herts - To £30k

Our client is predominantly a developer of soft
ware and a supplier of computer systems and
associated support services for retail applica‑
tions. Candidates should have experience of
real-time applications and either two years of
‘C/C++ under UNIX or Visual/Bortand C++ in
a Windows environment, preferably using the
class libraries. You must be able to work well
within a team Ref: CP/S

C++/UNIX
Herts - To £35k

These positions will appeal to candidates inter‑
ested in developing systems for the on-line
video market. You must have excellent academ‑
ic qualifications and at least two years C++
under UNIX development experience. Additional
experience of the Apple Macintosh, Graphics or
network design, whilst not essential, will be of
interest. Good communications skilis, both writ‑
ten and verbal are essential, as is the ability to
keep leaming the latest technologies. Excellent
career opportunities on offer.

UNIX DEVELOPMENT

DEVICE DRIVERS
Berks - To £35k

Exceptional projects with a leading worldwide
software company. Opportunities for software
engineers with a first class background in
systems level and UNIX dev i ce dr iver
development. Working within the
telecommunications sector, any previous
expe r i ence o f this area will be o f great interest.

Ret: JK7

‘C/UNIX DEVELOPER
Berks - £22k

Rapidly expanding intemational company
supplying state of the art Collection Systems,
requires an experienced individual to program,
install and support their systems - applications
training will be provided. You will have a
m i n imum of two years programming experience
using 'C’ in a UNIX environment. Windows NT
experience would be advantageous.

Ret: KBB

EMBEDDEDC/C++
Berks/Avon ‐ £15k - £30k

A range of Software Engineers are required with
a minimum of one year's embedded 'C’
programming skills to develop software for a
variety of projects. Development will be under a
motorola 68000 operating system on a PC host.
Any UNIX skills would be advantageous. The
successtul applicants will be working for one of
the UK's leading Software Houses which
currently is expanding into the European
markets.

To advertise, call Mark Parker0171287 5000 x3431
email: markp@dotexe.demon.co.uk

| continued success of the company in both the

C++/NT/UNIX

C++/NT/UNIX
Surrey ‐ to £40k

ur client is a leading developer of a
renowned trading platform for financial
institutions. The platform iswidely used within
the City of London a n d Wall Street. The

UK and US has led to a need for experienced
software engineers

WINDOWS NT
Software Engineers

Experienced developers are required with a
m i n imum o f one year’s Visual C++/MFC
experience. Candidates should demonstrate
first rate technical knowledge and a good
academic background. Any experience of
developing real-time systems or using OLE
would be advantageous.

UNIX
Software Engineers

Candidates must possess excellent C++
programming skills on any UNIX platform. Any
communications or networking skills would be |i
considered a plus, along with any previous
‘experience of real-time development. i
A financial background is not necessarily
required as full training will be provided.

Ret: KB

Logistix Recruitment Limited, Lamb House,

Church Street, Chiswick Mall, London W4 2PD

Visual Basic Development
Kingston-upon-Thames, Surrey
The Company: Growing, established and leading
software house providing IT serv ices to its clients in a
number of IT sectors
The Position:Working with the latest technology you
will be responsible for developing systems for an

Hlimpressive number of clients. Training will be provided
i] where appropriate.
The Person: For this position you will need excellent

| will be an advantage. Graduates will also be considered
with Visual Basic exper ience. Ref: TS-291EX

VISUAL C++, MFC
Newbury to £28,00
The Company: involved in the development of advanced
E-Mail and mobile communication software involving
digital and satellite technology.
The Position: To play a ma j o r part of the development
team working on new projects for ma j o r blue chip cl ients,
utilising state-of-the-art technology.
The Person: You will have gained at least 6 months
expe r i ence o f Visual C++ with some exposure to the
MFC. Any knowledge of communications would be
beneficial but not essential Ref: JJ-292EX

| development skills us ing Visual Basic. Any V4 experience [fj

Ret: PP/6

gistix

Windows Product Development
City from £20,000 to £35,000 +benefits
The Company: Well known industry provider of retail
sales systems that use innovative Windows Technology
to great effect
The Position: You will be developing a completely new
Windows product, c a r r y i n g over n o p r e v i o u s p r o g r amm i n g
code from the current Windows version.
The Person: At least one years solid Visual C++ & MFC
development gained within any commercial environment.
You will have control over the development phase so an
ability to work within your own time schedules is a must.

Ref: DL-291EX

ia

London Financial Exchange
City to £40,000 + outstanding benefits
This Is a fantastic opportunity to join one of London's top
financial exchanges are looking for a number of skilled
Analyst Programmers and Software Engineers.
The Skills required include:‑

Visual C++, MFC and Windows NT.
Sybaseor SQL Server, Powerbuilder and UNIX.

“C’ or C++ with Sybase or SQL Server.
‘A m in imum of two years solid experience in any of these
areas is required. A degree would be preferred.

Ref: DL-295EX

MOVE INTO FINANCEWITH ‘C’ & UNIX
Several Locations £18,000 to £31,000
The Company: Successful software development
company involved in many projects within the financial
sector, particularly ma j o r high street names.
The Position: To become a teamplayer and ma j o r
contributor of development on new high street banking
projects. Possible opportunities for training into Oracle.
The Person: ideally you will have 18 months expe r i ence ,
with at least 12months ‘C’ & UNIX. Excellent opportuni‑
t y t o move into finance work. No previous expe r i e n ce
required Ref: JJ-293EX

VISUAL BASIC CLIENT SERVER TECHNICIANS
London from £27,500 plus bonus
A leading supplier of workflow and document
management systems to finance and aerospace markets
requ i r e experienced client server technicians to work in a
motivated, innovat ive, client-facing environment. Skills
required are: Minimum two years Visual Basic
programming, good understanding of PC client server
architectures and networking in either Unix or NT server
environments. Ref: JA-291EX

Ref: DE/9 Ret:JK/10

Fax: 0181 742 3061 E-mail: logistix@atlas.co.uk

T e l e p h o n e : 0 1 8 1 7 4 2 3 0 6 0

C/C++ UNIX SOFTWARE ENGINEERS
North London Salary Negotiable
Producers of software to the oil industry require develop‑
ers capable of s e e i n g through projects in imaging, plotting
or data management. Applicants will need three years
scientific or technical programming expe r i e n ce u s i n g
C/C++ or Fortran and a sound knowledge of Unix. Good
prospects, good benefits package, opportunities for

H]foreign travel, good working environment. Ref: JA-293EX

POWERBUILDER
up to £40,000

|] The Company: Renowned PowerBuilder software
developer working closely with a range of blue-chip
clients on high value projects
The position: Working closely with clients and colleagues
to produce innovative solutions us i n g PowerBuilder and
relational database technology. Take a leading role in the
design and development process, with a wide range of
responsibilities.
The Person: Software developer with a sound under‑
standing of Powerbuilder and a least one year working
with any relational database (Oracle or Sybase
preferred) Ref: MD-228EX

HOT ICE!
Wokingham To £28,000 plus benefits
The Company: British multinational designing in-circuit
emulators (I.C.E. systems) used in the development of
embedded systems.
The Position: Working as part of a teamwriting Windows
software for the company’s latest products. Writing Visual
C++ with MFC, you will take responsibility for var ious
p a r t sof the Windows95 and NT products.
The Person: Graduate software engineer with at least 2
years expe r i e n ce programming C++ or Visual C++ for
Windows. Ready to take responsibility for delivering new
tools and applications. Ref: MD-224EX

These areasmall selectionofour current vacancies.Pleasecallor send/fax aCV for more information.

Fax: 01908 260098
VISION Computer Recruitment, 70A High Street,Stony Stratford,Milton Keynes MK111AH.
Telephone: 01908 260910 Email: m a i l@visioncr.co.uk

Formorejobs, browse our web page at: http://www.visioncr.co.uk



I t ’s n o t WHO y o u know
Seek out the training y o u need from a
database of over 700 courses, supplied by
an ever-increasing number of companies.

From Basic Project Management to
Advanced C + + programming, the
Software Training Guide gives today s
developer the right training, at the right
time and in the right location.

Whether you re looking to brush up on old
skills, or branch out into n e w technologies,
the EXE Online Software Training Guide
could be the answer for you.

For details of how to submit your company s
entries into the Guide,
please call Rob Cullen on 0171 287 5000.
Email robc@exe.co.uk

WINDOWS in BERKS to £28K
This small UK company with subsidiaries in the USA and Europe a r e
market leaders in Emulation Technology. They seek additional Team
Members work ing on a New range of Products essential for the
development of systems u s i n g e m e r g e n t Technology in the P C ,
Automotive and Telecommunications markets.
For Windows pos i t ions y o u will need a m i n i m u m of 1 yrs post graduate
e x p e r i e n c e o f Windows design ideally u s i n g C/C++, plus any develop‑
m e n t tools including MFC or SDK etc. They also need an embedded
software design e n g i n e e r with several years e x p e r i e n c e o f C and 680X0
assembler i n either a Windows o r Unix e n v i r o n m e n t including Comms
and Sun Platforms.
This company offers a n excellent o p p o r t u n i t y t o expand your knowledge
o f Windows design i n a Real Time e n v i r o n m e n t working i n a small
friendly t e a m of like-minded engineers

Interested? Call James Hunt for full details of this and simi lar posi t ions.

We've g i v e n in a n d developed o u r o w n Web pages, they include:‑
Real T i m e Posi t ions
Commercial IT Positions
What 's New ( S e a r c h Engine f o r what's N e w on Web + In te res t i ng L i n k s )
An example CV ( T h i s o n e guaran teed to w o r k )
About ASH (A sho r t pa rag raph a l l abou t u s )

F i n d ita t : http://www.globalnet.co.uk/~ashassoc

Call James H u n t ,ssociates Ron Cook or
COMPUTER RECRUITMENT CONSULTANTS Kaye Chambers Now!
F i r s t F l o o r , 39 to 41 H i g h S t r e e t Telephone
R i n g w o o d , H a n t s , B H 2 4 1 A D
E m a i l : a s h a s s o c @ g l o b a l n e t . c o . u k
T E L : ( 0 1 4 2 5 )475480 F A X : ( 0 1 4 2 5 ) 480807 01425 475480

m e et..people
you need to

RecrulT 97 is a vital source Bristol
of IT contacts in your search
for lucrative employment.
Admission is free. For further

i a e d i s t r a t i ondon Heathro'details and priority registration aa iean M e r t

visit the Rexlive Web Site today at: Excelsior H o t e l
1 2 n o o n - 8pm

Edinburgh
14th & 15th March
Holiday i n n Crowne Plaza
12 n o o n - 7pm Friday
9.30am- 4pm Saturday

Monday 3rd March
Aztec West Hotel
12noon - 8pm

http://www.rex.co.uk

ie+44 (0)1344 27333.

e x p e r i e n c e the cyber
cafe at all our events

I n a n d Around
We s t Yorksh i re

We have clients currently seeking the following:

Software Engineer ‘C’ & ‘C++’ for embedded systems to £30,000

ISDN experienced Software Engineers to £35,000

Delphi experienced programmers to £23,000

ORACLE, ‘C’ & FORMS3 Developers with Object Oriented
e x p e r i e n c e (Forte a n advantage) £20,000+

P C , LAN and WAN Support £17,000

Email and messag ing Consultants £25,000 to £35,000

‘C’ or ‘C++’ Developers under Windows or UNIX or VMS:

2 years e x p e r i e n c e £20,000 + bonus

5 years experience £23,000 + bonus

For your next career move around West Yorkshire telephone
Vincent Atherton on

Leeds (0113) 250 4560 or write to :

A iredale Recruitment
R e a l t e x Hs. , M i c k l e fi e l d Lane,

Rawdon , Leeds , LS19 6 AX



vAi
C t r i

rd
B r e a k Send y o u r rants and r a ve s and interesting tales to:

EXE Magazine, 50 PolandStreet, LondonW1V 4AX
email: editorial@dotexe.demon.co.uk

Object orientation has reduced the art of programming to nothingmore than making menu
Choices with amouse. Drag this method, that parameter, checkhere for OLE container...

After afew years of
mousingaround one
menuafter another,
today's programmers
typically develop
shrivelledarmsonone
side and knottedback
and shoulder muscles
onthe other side.

In future programming
environments,

ACROSS
1, Nearly all take iron from the transistor (4)
3. Suffering from too largeacurrent (10)
10. it candigitise aprinted sheet (7)
11. Electronsource cover broken in25 (7)
12.Thpeak thtrangely in program language (4)
13. Happily immerse an eprom andclear it (9)
15. Subterranean site of many a computer game (7)
16. Aquatic mammal worker may stop the leak (7)
18. How the conductor opposes the current! (7)
21. He charged frogs’ legs (7)
23. Line of 25 from banking computer? (9)
25. Convert an algorithm into a source (4)
27. Opening character in one confused ending (7)
28.What n and s do (7)
29. Milliards of Tebbit's carriers! (10)
30. Top match needed at the end of programming (4)

DOWN
1. Chip cover u s i n g18 (4)
2. Where to work on anetwork (7)
4. Type of package weneed the latest of (7)
5. Writes down the parts of afile(7)
6. Chosen with abit of surgery, Edward (5)

EXE: The Software Developers’ Magazine

7. Jovian moon in aplay in amodel 3Dset(7)
8. Insulatorwith such aconstant (10) F a e

9. Voracious creatures in once popular arcade game
14, Envelope action that may be absolute or indexed (eg)(10)
17. Assign greetings toCatherine, | hear (8) ‑
19.G r a p h i c a l l yrelating measures (7)
20. Vamishpart of the oswith alternating current (7)
21. Become delayed and letfree in logic unit (4,3)
22.It needs two positives to bepositive (3,4)
24. the firstmodernwar-time computer (5)
26. Make no change about 30 (4)

SOLUTIONTOFEBRUARY’SCROSSWORD

ACROSS: 1.MASTER4.ACTIVITY9. GAMBIT
10.IMMOBILE 11.ENLARD12.ALLOTTED
14.INFORMATICS 18.STATISTICS22. DECISION
23. NEGATE24. TYPIFIES25. ABORTS26. DISPLAYS
27. CYCLES
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=  ,  L O B“ear! The e erity

Mr Jobs works nextdoor
‘Like John Lennon returning to the Beatles’ shrieked The Guardian, reporting Apple’s recent acquisition of its

own cofounder Steve Jobs. Verity Stob wonders how other Apple employees are coping.

Marciescreamed ‘It’s him!’ and of course the whole hut piled over
to the window; but when the m a n on the BMW bike took off his
helmet he had frizzy blond hair, so we trooped back to o u r places.
This sort of thing happens two or three times a day since The Second
Coming.

We call it a ‘hut’, but it’s jus t a 700 square feet of 80s-style open
plan on Floor 2 of 4b Infinite Loop. Officially we areworking on a
n e w laptop - well that’s not going to happen, but we have been
together through three re-orgs now ( is this a record?) so I think we
must have been blurged from some company database. At a n y event,
it’s nice working together with people for five months solid.
Especially I like Marcie: we have exchanged pr iva te PGP keys (tota l
total mutual trust factor 10) .

After a while Randy said ‘What if it was him, but he was wearing
a wig?”

Randy is definitely going random. Everybody knows super-heroes
don’t wear wigs.

W. all have secret personal projects (remember, nearly al l the big
breakthroughs started as secret projects). Randy,who is a hardware
guy, has a project which is a digital alarm clock that can be set to go
off at a different time at weekends. He has assembleda prototype
from $400-worth of components.

‘ I t can be set also for three and four-day weekends for semi-retired
people and pa r t time workers.’

‘For Woz’s sake Randy, this is Apple Computer, not Radio Shack!’
‘Thope you are not making the Xerox mistake, Malcolm.’
The Xerox mistake. Randy considers his weekend alarm clock to

be on a par with the desktop metaphor for personal computing.
You've got to admire the guy’s confidence.

Randy calls his alarm clock ‘Bart’, because Bart is Lisa’s k id
brother. Groan * 4.

Firstcontact! Marcie ( i t would be Marc ie ) was in the lobby of
building 7, waiting to meet her friend from the Photoshop liaison
division. They have two elevators there, bu t elevator B is broken and
sits at lobby level await ing this week’s CEO’s permission to call in
an engineer. Since the doors to elevator B are stuck open, people go
in and press buttons, then get mad when nothing happens.

Marcie was leaningon the desk, watching about four groupsof
people get trapped by the dead elevator, when she hears this
growling noise behindher, soshe turns round and it’s Steve! She
nearly pukes with fright and awe, and her vision is going blurry with
the reality distortion field, then he says

‘Why doesn’t someone stick an “Out Of Service” Post-It® by the
door?”

(So direct!

So brilliant!

So Steve!)
Marcie says:
‘That’s a great idea, sir. I ' l l see to it at once.’
And He nods.
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WrenMarcie got back to the hut, I plugged my old Yamaha Amp
into my Powerbook and brought up this shareware drumkit program
that I pulled off the Net; then weal l took off our shoes and socks and
did o u r Steve dance.

Here is ou r Steve dance:

[Oooomph Crash dee-Boom-Boom Crash]

Marcie: What do artists do?

Al l Except Marcie: Real artists ship!

[Oooomph Crash Oooomph Crash]

Marcie: Good artists copy!

AEM: GREAT ARTISTS STEAL!

[Stomp Stomp Oooomph Stomper Stomp Oooomph]

Marcie (shrieks): ARE WE GREAT?

AEM: INSANELY GREAT!

Everyone: Steve Jobs is my hero,Employee number zero!

I you think this is sil ly, t r y making a dance from the sayings of Bi l l
Gates:

e Acomputer on every desk and in every home.

e@We believe OS/2 is the operating system for the 90s.

e The Internet is just a passing fad.

See?

J ava ( u h o h Chungo- it’s J a r r r - v a r r r ! ) for m e from now on. Marcie
won’t let me program in C++ a n y more. She says that it’s masculine
and spiky and aggressive and homophobic (huh?) and (strongest
possible insult in Marcie’s repertoire) IBMish. Besides which she
says it always causesmemory leaks sooner or later.

Marcie has a thing about memory leaks. She says that if a l l the
memory leaks in al l the C++ programs in al l the world could be
eliminated, then the Taiwanese shrimping otter, which apparently
lives downstream of the mega-pollutingbiggest RAM chip factories
in the world, could be saved from extinction. She says that giving up
C++ is a w a y of being more eco-sensitive, without having to give up
Captain Crunch or whatever.

Randy says this theory sucks rocks.Although he hasa point, I
don’t like siding with Randy,besides which Randy hasn’t had an
Encounter of the Fi rs t K i n d and he doesn’t have my private PGP
key. SoJava it is.

Diesenight I woke up from a nightmare that I B M had bought
Apple, and al l us software people were sucked into Lotus and made
to work on Notes add-ons. I couldn’t sleep after this.

Ten us it ain’t so Steve. Help us Steve. Save us Steve.

Steve, please don’t let it be too late.
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Basedonafull-custom ASIC : Ts I RO Y EC i S
utilizing2500-gate, 1.5-micronE?
technology, HASP packs the most advzanced
protection into the smallest key in the world.

r l lNSTL : A ” A
<4 These days, more and moredevelopers are choosing to protect their software against

Arecent test conductedbythe NationalSoftware piracy. They're protectingmoreproducts, onmore platforms,with better protection
Testing Labs, the world’s foremost independent ‐and sellingmore as a result.
lab,compared the flagshipproducts of leading ‘

5 p “ f : ° a y e C 4 at} n H e p W h y ? ane c o A S psoftware protection vendors.* The result? HASP And more of these developers are protectingwith HASP. Why? Because HASI
was ratedthe clear overall winner -and number offers more security, more reliability andmore features than any other product
one in all the major comparison categories. on the market.

NSTLTEST RESULTS,OCTOBER 1995+ HASP supports the most advanced platforms, includingallWindows 32/16-bit
Aladdin| Rainbow | environments, OS/2, DOS, Mac, Power Mac, NEC, UNIX and LANs.

Scoring Categ Sentinel | ntScoring Categon HASP| Sentinel To learn more about how you can protect better ‐ and sell more ‐ call now to
Security 93 63 i -D Dav, se Ki‐‐ _ order your HASP Developer's Kit.
Ease of Learning 9.1 | ,
Ease of Use | 83 7.2
Versatility/Features 10 8.7 a r d ! er oF a r t hes c
Compatibility 67 65 Thefastest Bowingcompany in the Gomme Mac
- STOTT: F i n d u s t r y ,with over 4million keys sold
Speed of API Calls 09 12 to 20 thousand developers worldwide,
| Final Score 8.5 6.5 Aladdin is setting the standard for a 0 1 7 5 3 6 2 2 2 6 6
*For au l l copy ofthe NST pntact your local HASPdistributor. software security today
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Score highmarks with this frst lass installer
InstallShieldExpress Professional is the newest addition to the Among somany other things, you'll beable todisplay custom bitmaps,
InstallShieldfamily. With its release, developers can Now create w a n d . ct Create icons and modify the .INIfilesOFregistry. There's even qfeature
professionalsoftware Setups without having to write One single line of oe

that will help you create YOUr own uninstall facility. And all default
Settings fully conform 10Microsoft Windows 95Setup Guidelines. Best

5 of al,you can rest Ossured knowing that you're working with time‑
= { tested, world class InstallShieldtechnology,

InstallShieldExpress ProfessionalSupports Visyg] Basic, Delphi, Visual
C++,BorlandC+ + and Paradox,

InstallShield Express Professional,Carly the headof its class,

code. All you doispoint and click! Start at the top of the list and
Quickly work your Way toward the bottom, Innotime at all, you're
finished!
Designed for use on32-bit systems, InstallShieldExpress Professional
gives you the features an Options you need most, allowing you to
buildSetups for use with either Windows 3 ] or Windows 95/NT.


