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BUILD IT ONCE. BUILD IT RIGHT.
BUILD IT WITH GALAXY.

I f you’ re b u i l d i n g a n e w
generation of m i s s i o n ‑
crit ical applications, you
need a tool w i th the power
and scalability to span
departments, d iv is ions ‐ the
entire enterprise. Only one
tool can help you do it all,
because only one tool has it
a l l ‐ t h e Galaxy Application
Environment” from Visix.

When we say “build it once,
bui ld it right?” we mean i t .
Galaxy dramatically reduces
bo th the t ime and cost o f
deve lop ing d is t r ibuted,
portable applications a n d
significantly increases the quality of
your final product. Only Galaxy can
handle your toughest development
challenges and then some‐it’s that good.

Galaxy's object-oriented a rch i t ec tu re offers unprece‑
dented API depth a n d breadth to liberate Cand C++
developers from the c o n s t r a i ofplatform-specific toolkits.ints

Bu i l d i t o n c e
Cross-platform no longer means
compromise. W i t h Galaxy’s object‑
oriented API and integrated tools, your
development team can write an entire
application once and m o v e it to UNIX,
Windows, Windows NT, Macintosh,
OS/2 and OpenVMS without changing
a single l ine of code. You can easily
support a l l your target platforms
w i t hou t struggl ing w i t h mult ip le

Visix Software (UK) L t d .

With Galaxy
‘you can focus
onbuildingthe best applica‑
tions possible, insteadof
compromising on features
to makeporting easier.
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toolkits or supporting separate develop‑
m e n t teams. Best of all, there’s no
“Jeast c o m m o n denominator” effect
w i t h Ga laxy ‐you r applications are
completely portable and still able to
exploit the advanced capabilities of
each nat ive env i ronment . The end
result? You'l l have a better application
that is completely portable in a fraction
of the t ime it would take otherwise.

Bu i ld i t r i g h t
You'll build it right because we've built
it right. Galaxy specifically targets
t h e needs of high-end professional
developers by providing a compre‑
hensive set of object-oriented libraries,
distributed services, and visual tools
i n t o a cohesive, multiplatform devel‑
opment environment. Galaxy n o t only
provides a powerful G U I builder, but
also includes a rich set of platform‑
independent abstract ions‐such as
memory management, networking, file
management, and distributed services‑

to handle the other 50% of your most
challenging development projects.

Bu i l d i t w i t h Ga laxy
From financial services to manufac‑

turing, Galaxy has exceeded
the expectations of even the
most demanding developers
and w o n the praises of the
computer indust ry press
and analysts. Galaxy archi‑
tecture has proven itself in
hundreds of real w o r l d
environments‐J.P. Morgan,
Xerox, IBM, Legent, and
many others are u s i n g
Galaxy today to build their

mission-critical applications.
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News & Views
V e l o c i s=(SQL +Record +C+00)
Server

§RaimaDatabaseManagerhas earnedafine
fepulation as the fastest, mostpowerful database
engine onthe market. Raimahavenow released
Velocis, their SQL client/serverenginewitha
difference. It includesthe usualadvancedfeatures
suchasANS! SQL,ODBC,multihreading,stored
procedures, triggers, transaction processing,

i declarative referential integrity,etc, etc.
' What makes it different are the facilitieswhich let
you escape fromSQL andcreatevery high

= performance custom applications. Forexample,
| youcan write stored procedures inCas well as
| SQL. There isalow-levelrecordAPI for direct
| control ofhybrid relational/networkdatabases. And
you can add your own customAPI (in C)which can §
be called inthe same way asthe record API and
the SQLAPI. Flexibleenough?
Then you can get Raima Object Managerthat lets
you useVelocis asanOODBMS. Addpersistence
toany C++ object, object identity,class hierarchies
withmultiple inheritance, container classes, safe
type checking, BLOBis, etc. What are you wailing
for?Callusfor full details.

(0364)654100
FAX: (0364) 654200
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COMMENT

Programming in harmony
Whatever happened to ay

sleek, stylish code? =a
Software developers would do
well to keep their comments to

themselves...

Consider the concert pianist. Her fingers
are the tools through which she plays the
music. Her ears provide the feedback so
that she knows whether she is playing cor‑
rectly. Her eyes are trained on the sheet
music. Music that was written maybe two or
three centuries earlier.Yet it contains all the
information she needs to understand and in‑
terpret the music in the way the composer
intended. The tempo will tell her whether
the music should be played fast or slow.
The time signature will indicate how the
rhythm should beconstructed. And the key
signature will give her a hint as to how she
should interpret the notes on the stave that
follows. Before she even plays a single note
she will already have some idea of how the
music should sound. She will know whether
the notes should be white or black, long or
short, loudor soft.

This form of notation may be considered
extremely terse to those who do not readmu‑
sic. But for the concert pianist sheet music
contains all she needs to know. It is, in effect,
the composer’s words. He did not have to
write any separate instructions. He did not
have to explain to all, in more verbose termi‑
nology, the way in which the music was to be
interpreted. It was written so that the musi‑
cally literate could read it. Those who have
learntthis language’ shouldhaveno difficulty
in understanding it.

In many ways, reading music is similar
to reading source code. It is highly unlikely,
though not impossible, that source codewill
be read by a non programmer. Sheet music
is not much use to someone who has not
learnt to interpret its symbolic meaning.
Likewise, source code is pretty useless un‑
less someone or some thing can understand
it.Yet programmers are told, no, ordered, to
comment their source code liberally. Com‑
ments obscure the actual work. In many
ways they are self defeating. If the com‑
poser had decided to write explanatory text
within his music, consider how difficult it
would then have been to read. Certainly the
concert pianist would be most unwilling to
play from a hefty tome. To a live audience, it
would be near impossible. Imagineher frus‑
tration with having to turn the page after a
single phrase of music. The same is true of
the experienced software developer being

forced to turn page upon page of source list‑
ing in order to find useful code. A well-writ‑
ten program should be self-documenting
just asmusic is.

In its youth, software development was
prone to the sin of badly written code. Struc‑
tured programming was unheard of. GOTO
was king and all around people were crying
for change. That change came with almost
evangelical energy and enthusiasm through
the gospel of The Comment. Soon it was eve‑
rywhere. No file unopened; no line un‑
touched. Source code would never be the
same again. And behold! The good pro‑
grammers did spread the word. Yet in their
exodus from bad programming practices,
they mistook heavily commented programs
for well written ones. Programming ele‑
gance was lost by an onslaught of vulgar,
verbose source code. Listings became over‑
weight yet were light on actualcontent. And
worst of all, the comments themselves were
often factually incorrect. Rather than help
the reader, enhancing his understanding of
the program they became confusing, and
sometimes downright ambiguous. The
usual problem was that of the programmer
not updating the comment when the source
code was changed.

Software development becamea serious
issue in the early 1950s. Yet few program‑
mers would ever consider reading 40 year
old source code. In the world of music,how‑
ever, the works of Bach, Mozart and Han‑
del, now centuries old, are still being played
and enjoyed across the world. Software de‑
velopers are composers of software. While
their work will never attain the level of rec‑
ognition of these composers, software devel‑
opers could still take a lesson or two from
musicians. The reason why music is time‑
lessand can be enjoyedby anaudience cen‑
turies after its composer has died is because
it is concise, elegant and contains no super‑
fluous information. A well-written program
does not need any comments. If software
developers were to abandon writing elo‑
quent comments to their badly written pro‑
grams, they could spend more time creating
beautiful, sculptured code. Then their
source code could be treated with the same
respect asaclassical piece of music.

Cliff Saran

( f e  a e
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NEWS REVIEW

Mining for talent
The winner of the 1994 Business Software
Challenge 90’s design competition was
Chaoushui Xu from the University of Leeds.
The competition was sponsored by Computer
Associates in conjunction with the Financial
Times. Itsaim is to challenge student software
designers in higher education institutions
across the UK.The briefwas to create ‘origi‑
nal and practical software which addresses
identified business needs.’ The winner devel‑
oped an application for the mining industry
that evaluated the financial risks involved in a
new mining project anywhere in the world.
The software was developed on a 386 PCun‑
der MS-DOS4.0usingaZortech C++ 3.1com‑
piler. First prize was £3,000 in cash, a laptop
PC and £10,000 worth of software from Com‑
puterAssociates.

Closer to CORBA
There appears to have been a breakthrough
in the long haul for aCORBA 2.0 standard.
The committee has agreed upona de facto
standard for interoperability in heterogene‑
ous computing systems. The specification
details a protocol for two-way communica‑
tions over TCP/IP between Object Request
Brokers (ORBs) from different companies.
The OMG has also voted to adopt a C++
mapping to the CORBA Interface Definition
Language which will enable developers to
create CORBAcompliant objects in C++.

Licence to NetWare
Novell has been taking a close look at the
existing licensing of NetWare and has re‑
vamped it. Why? Well, Novell says that in
preparation for the launch of NetWare 4.1
later this month, it will be trying to match
user requirements more closely. Previously
when a customer needed to purchase a 275‑
user it was necessary to buy the closest Net‑
Ware licence that matched the requirement.
In this case that meant a 500-user license.
Now Novell will be offering 5-, 10-, 25-, 50-,
200- 250-, 500 and 1000-user packs. These
can be combined additively to meet the re‑
quired user count.

Smalltalk business
An agreement between ParcPlace and IDE
will result in the integration of IDE’s
StP/OMT 2.0 into VisualWorks 2.0. Spt, or
Software through Pictures, to give its com‑
plete name enables developers to create busi‑
ness models. The announcement will mean
that suchmodels can form the basis of Small‑
talk applications in VisualWorks. The extent
of the integration will mean that users of
StP/OMTwill beable toperform full forward
and reverse engineering of Smalltalk code
andbuildanalysis anddesignmodels.

4

Could have beenBorland...
In the last issuewe announced the merger of
Sybase and Powersoft.To some, this merger
came asa surprise. There were rumours that POWERSOFT SYBASE

i ‘ Products| Cionts Servers
Sybase was looking to buya client tool com- Platforms | Windows Unix

pany, but the name of Borland was given Pe e e n e n | a n e . ase
Open to ‘Multi RDBMS Mutt tools & connectivitymore often than Powersoft. John Spiers,mar‑

Powersoft andSybase comparisonketing director of Sybase Northern Europe
considers that ‘when we made the Borland
announcement (see EXE’s previous issue),
the emphasis was on serving the dBASE
community. This is why it was speculated that Borland was up for sale.’ Guy Martin, Euro‑
pean marketing manager for development tools at Borland, of course denies these rumours
stating that Borland is in a strong position, making a profit in the last two quarters. ‘The
merger will not change anything to our agreement [withSybase].’
Another factor that doesn’t bodewell in this merger, is that both companies involvedhave

a commitment to ‘openness’ and do have relationships with a number other client tools and
server companies. This is confirmed by Colin Tenwick, VP marketing and channel sales of
Sybase Europe: ‘[Powersoft’s and Sybase’s] products have as part of their architecture a de‑
sire of ‘openness’ and [we] are working very closely with other third party product’s compa‑
nies.’ Sowhy has this merger happened?

It is too early to havea clear idea of the impact the merger will have on both companies
and on the rest of the industry. The merger still has to be approved by the SEC and the
shareholders.What is known is that both technical teams are already meeting to share their
technology and discuss howproducts could evolve. Firstproducts resulting from the merger
should appear in the second halfof 1995at the earliest. Sybase is on 01628597400and Power‑
soft on 01628 345000.

Powersoftand Sybase comparison

Risk losing independence
Until very recently, Powersoft was the market leading provider of Client/Server. Its
closest competitor beingGuptawith SQLWindows. The strength of Powersoft has un‑
doubtedly been its independence from any RDBMS company. But that has all
changed. Developers are likely to question just how independent Powersoft really is
now that it will bemerged with Sybase. Sybase is second to Oracle in the relational
database market. Developers are worried that unwittingly they willbecome the pawns
through which it executes its attack on Oracle. With Powerbuilder, Sybase is in a po‑
sition to unleasha sinsister weapon. Imagine the uncertainty facing those who use
Powerbuilder as a front end to Oracle 7. Will the Oracle driver be as efficient as the
equivalent Sybase one. More importantly, will it be shipped at the same time?
Paul Thompson, business developers manager at Softa, a system consultancy

specialised in PowerBuilder developments expresses his concerns ‘ i f they start to
move away [ f rom their current openness] that will give us problems.’

Both Sybase and Powersoft are trying to reassure their partners and developers
bu t only the future will tell. John Spiers pu t forward the fact that in the database
market, most vendors used to own 100% of their tools market. But with its Cli‑
ent/Server architecture, this was never the case for Sybase. He analyses that the
‘market splits 50/50 between people who perhaps feel they want to be independent
for the sake of independence and those who seek integration. We see opportunities
from the Sybase side for growth of the share of its own tools market, bu t I ’m sure
that we don’t anticipate growth to anything like 100%.Those days are gone.’
Vic Morris, Powersoft Europe’s MD, confirms the same view: ‘From the first re‑

leaseof Power Builder, it was architectured to be very easy to usewith a wide vari‑
ety of databases and that database independence will continue.’ Reactions of at
least one Sybase partner and Powersoft competitor, are positive.
PaulThompson also has some hope that ‘the merger will improve the stability and

the reliability of [Powersoft’s] development environment.’ But it should result in a
c o m p a n yworth in excess of $1 billion with R&D working together. Soif all goes well,
it should definitely improve the stability and the integration of the different products
to provide a full desktop to the enterprise solution. Bu t for the merger to capitalise on
the success of both Sybase and Powersoft, both companies will have to stay open and
resist the temptation to give too many advantages to each other.
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A Use the Visual AppExpert in Borland C++ 4.5 to
instantly crea tefully OLE 2.0-enabledapplications.

<4Your applications will then integrate tightly into
your desktop suites.

Changes chart type of the act ive chart or selected dagmmeries

Compete according
to the highest standards

Asa professional, you demand strict adherence to standards.
That’s why, whether you are developing for 16- or 32-bit, you
need Borland® C++ 4.5 for the latest ANSI C and C++ support.
I t ’s all you need for today’s platforms and to prepare for
Windows 95. The fastest, easiest way for you to create first-class
applications is with Borland C++. It gives you full OLE 2.0 and
16- & 32-bit C++ support to easily migrate your existing
applications. And you can support a l l your application
development from a single environment.
RRP £349 + VAT. Upgrades available from £99 + VAT.

Develop database-intensive applications
with Borland C++ and Database Tools

The ultimate C and C++ development tools suite for the
uncompromising professional. Together, Borland C++ 4.5 and
Database Tools bring you the power to develop local, networked
and client/server Windows applications, offering extensive
database functionality. Compatible with the very latest Paradox
and dBASE file formats, it includes high performance database
drivers for Sybase, O r a c l e , I n f o r m i x , M S SQL Server and
Borland InterBase, as well as support for ODBC drivers.
RRP£499 + VAT. Upgrades available from £179 + VAT.

Borland
The Upsizing Company

Borland International ( U K ) L im i ted , 8 Pavilions, Ruscombe Business Park, Twyford, Berkshire RG10 9NN Tel
A l l rights reserved. Al l Borland product names are trademarks of Borland International Inc. Dealer pr ices may vary

NUM _SCRL

Save months of development time
Only Borland C++ gives you the OLE fast track. With our new
powerful Object Components Framework ( O C F ) and the
integrated visual tools, you can create acomplete OLE-enabled
application simply by clicking your mouse. OCF allows you to
enable existing applications, and actually produce your first
OLE 2.0-capable application in hours, not months.

We'll put you onthe fast track to Windows 95
Remember, for speed, ease, and openness, don’t wait. If you
want to get to OLE 2.0 and Windows 95 ahead of the pack, you
had better be running new Borland C++ 4.5. You will beentitled
to our FREE update for the final version of Windows 95. So you
can move up without missing a step.

Visit your dealer, or for further information call

0800 212727
or return the coupon

COPlease send aninformation pack. () Please call with more detailed info.
Name _

Position
Company
Address

Postcode
Numbers of PCs in your company _

AS\9SO1UF

1:01734 321150. Copyright© 1994 Borland International Inc
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NEWS REVIEW
ExitTAL ,welcome CommonPoint
The Taligent Application Environment (see
EXE November 1994) has been renamed
CommonPoint.Joe Guglielmi, chairman and
CEO, states that the reason for this new
branding is that Taligent will be able to en‑
sure a consistent set of OO APIs are de‑
ployed across leading hardware and OS
architectures such as AIX, OS/2 and HP‑
UX. This will provide developers and users
with a common point for a new generation
of computing.’ he commented. The launch
of release 1.0 is planned for mid 1995. Tali‑
gent is on 001 408 2552525 and on theWeb
athttp://www.taligent.com.

Object Connection
If you want to develop and distribute Visu‑
alAge objects, join the IBM Object Connec‑
tion initiative. It will give you free loans of
development licenses for VisualAge Team,
access to beta programs, technical support
and merchandising assistance. For more in‑
formation contact Muriel Decroos Caravel
at 0033 92115891 or by email at
mdc@vnet.ibm.com

Check your licenses
Beginning January 1995, terms in software
companies contracts which are unfair to the
consumer may simply be deleted.This is due
to anew Europeandirective.The UK govern‑
ment might defer this legislation until July
1995.Nowis agood time to check your stand‑
ard contracts. A free guide, Unfair Terms in
Consumer Contracts is available from the law
firmMacFarlanes (01718319607).

Novell,phonehome
Version 2 of Novell's NetWare Telephony
Services adds support for newplatforms and
languages:Macintosh,OS/2, NT,UnixWare
and... Spanish, French, Czech and Hungar‑
ian. In addition it also connects on TCP/IP
from Windows desktops. The TSAPI is
based on the Computer SupportedTelecom‑
munications Application (CSTA) standard.
For NetWare4 users, this new releaseofTe‑
lephony Services integrates with the NDS
facilities. Novell is on 01344 724000.

Open government
The UK government is heading towards the
Internet. Information from the Machinery of
Government Division, the Citizen’s Charter
Unit and HMSO is already available from
http://www.open.gov.uk. The government
centre for information systems (CCTA) pub‑
lished a report on ‘Information Superhigh‑
ways’ in June last year which proposes a
framework to create joint ventures between
the industry and the government.

6

SourceSafe spells death to Delta
It has beenabusy fewmonths for Microsoft,beginningwith the acquisition of OneTree Soft‑
ware on 16thNovember. OneTree produces asource code control system called SourceSafe
which provides backtrackingto previous versions, branchingandmerging.There are also fa‑
cilities for managing multiple releases and configuration management. Microsoft obviously
sees the acquisition asameans to strengthen the company’s development tools strategy. As
Andrew King, the European marketing manager for development tools, rightly points out,
‘[developers] are demanding more support for team-based development.’

Presumably they expected source code control and team development support in Mi‑
crosoft’s Delta product? In Microsoft's own words, taken from the Delta User Guide, ‘Mi‑
crosoft Deltaprovidesmany features that simplify version control.’ It then goes on to listSafe
ParallelAccess, FlexibleStorage and Retrieval,Reliableaccess control and easy project man‑
agement among its features. In other words, it would appear with SourceSafe , Microsoft has
effectively shot i t s e l fin the foot.
Ah, but of course, the company will be providing amigration path for users of Delta.All li‑

censees will obtain a copy of SourceSafe at no extra charge. There will also be amigration
utility available.So, asof December31st 1994,MicrosoftDelta is dead.

I t ’s all networkingat Microsoft
While the roadmap for its version tools strategy seems to have take a U-turn, Mi‑
crosoft has taken its first step onto the information superhighway. It would seem
that Gates is trying to get a stake for his company in the online market. Rumours
some months ago suggested that Microsoft would be acquiring CompuServe. Well,
instead, it has created a competitor called, and I think you can guess this one, The
Microsoft Network. Access will be through Windows ’95. Microsoft has said it wil l
no t be providing interfaces to other platforms. Butwe will keep y o u informed of fur‑
ther developments.

In a separate announcement Microsoft appears to have taken measures to im‑
prove its flagging reputation among network providers. It is providing the source
code for the networking technology in Windows ’95 for free to a number of leading
network companies. These are Artisoft, Banyan Systems, Digital Equipment Corpo‑
ration, Novell and Sun.
The end result should be better interoperability between heterogenous networks.

‘Our customers are demanding that Windows works with NetWare and other net‑
work services,’ commented David Bridger, product manager for personal operating
systems at Microsoft. Bu t David, surely it was supposed to in the first place?At
least that’s what it says on the back of the Windows 3 .11 box. Presumably the
same is true of the currentWindows 95 beta.

Speaking on the announcement Graeme Allan, brand marketing director at
Novell was confident that ‘this cooperation wil l enable Novell to develop a superior
NetWare client for Windows 95.’ Does this mean that Microsoft’s own NetWare cli‑
ent for Windows 95 isa tad flaky...

Insignia Software
reference platform
It should come asno surprise that the emulation people at Insigniawill be supporting the re‑
cently announced Apple/IBM/Motorola hardware reference platform for the PowerPCwithin
the company’s SoftWindows product family. As explained later in this issue, the new platform
defines an architecture which will enable any hardware or software producer to create Pow‑
erPC-based computer products.RobertPLees,CEO of Insigniabelievesthehardwarereference
platform will change the way the industry perceives personal computers. ‘The ability to run a
multitudeof operating systems on asingle computer willmake this anespecially importantma‑
chine for the corporate environment.’ Headdedhewas ‘excited’ that his companywould besup‑
porting the product. SoftWindows is now available on PowerMacintosh and IBM RS/6000
runningUnix. It has recentlybeenported to the MotorolaPowerStack family of PowerPCbased
workstations. In addition, Insigniahas atechnology agreementwithMicrosoft.The resultof this
is featured in Risc-basedNT for Mips,includingthe recentNT 3.5 release.
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“Every once in awhile, aproduct
comes along that redefines its
own market niche. Versions” from
StarBase Corporation does this
for version control software...
VeRSIONS is just what a version
control system should be.”

‐PC TECHNIQUES

“VERSIONS is great for the lone
developer, a networked group or
even non-programmers who need
to track, for example, different
versions of acatalog
and the document
and image files
associated with it.
“Versions takes a refresh‑
ingly different approach.
VERSIONS is intuitive...excellent tech
support...the superb quality of the help
system; it’s one of the best I’ve seen.
Versions is the easiest version control
product I’ve ever used.”

‐DataBasedAdvisor
“VERSIONS excels at basic version control.
StarBase Corp.’s VERSIONS provides an easy,
inexpensive way of tracking a project’s file
versions. What Versions lacks in fancy
features it makes up for with fine
performance, easy setup, and knockout
technical support. Its low
price also makes it an
attractive product for
individual developers.
StarBase’s technical support
was a pleasant surprise.
Our calls were answered [JUNE1994 _]
immediately and directly byatechnician
who was consistently friendly, unhurried,
and helpful. Getting technical support
should always bethis easy.” ‐/INFOWORLD
“Programmers have needed version control
tools for a long time, and Versions 1.0 gave
it to them at a reasonable price. But
programmers aren't the only people who

VERSIONS
work creatively and collab‑
oratively.With Versions 14,
StarBase has made these
tools available to the rest
of us.” ‐PC WORLD
“VERSIONS is inexpensive,
nonintrusive, and works
with files inany format‑
not just ASCII. For users
who don’t want the over‑
head associated with tradi‑
tional revision control
systems‐and
especially for those
working with non‑
ASCII files‐VeRsions
may bejust the thing.”

‐PCMAGAZINE
“Versions isfaster and simpler than

other offerings and is well-integrated with
the Windows environment...”

‐PCWEEK

Whether you are working under
Windows,Windows for Workgroups,
orWindowsNT, new VERSIONS 1.1
from StarBase Corporation has all the
features you've beenwanting to make
version control simple, fast and fool‑
proof.And you'll really loveVERSIONS
teamedwith dBASE® forWindows™!
Versions 1 .1 ‑
The last word in version control.
Sold in the UK by Grey Matter, QBS
Software and Softwerk. Or contact
Mason Fox BIU (exclusive European
publisher) onTel 01342 850930,
Fax 01342 850917.

S t a r B a s e
VERSIONS is a trademark of StarBase Corporation. Other products named herein are trademarks of their respective companies. Product
appearance and specificationsare subject to change without notice. All rights reserved. ©1994 StarBase Corporation
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PRODUCT NEWS
Not VBDOS
Recitalhas introduced anew 4GL for build‑
ing 32-bit DPMI-compliant applications. It’s
called (would you believe?) Visual Recital.
Despite its name, the tool is at present not
available under Windows. DOS and Motif
are the supported platforms. But Recital is
in the process of producing aWindows ver‑
sion. The IDE is similar to Visual Basic for
DOSwith a forms designer, Object Inspec‑
tor and Event Editor. The development lan‑
guage is compatible with xBASE yet offers
OO extensions. Database support includes
all leading RDBMSs. Recital is on 0344
301444.

Digitalk goes visual
Digitalk has combined Parts Workbench
with Smalltalk/V to produce Visual Small‑
talk. (Oh, I do wish someone would seri‑
ously consider censoring that word.)
Anyway, performance issues have been ad‑
dressed. Digitalk claims to have improved
computational performance by 50%. Graphi‑
cal performance has also been improved. It
is now apparently a hundred times faster.
How? Well by reducing memory footprint,
faster window opening and a new imple‑
mentation of collection classes that improve
storage and retrieval performance for large
data sets. There is nowa binary portable
format that allows link libraries to be cre‑
ated and used on different operating sys‑
tems without modification. An application
coordinator framework is provided. This
separates the platform specific element of
the user interface from portable code. Vis‑
ual Smalltalk is priced at £995. Enterprise
version costs £3,500. Bothare distributed in
the UK by Cocking and Drury (071 436
9481).

Trigger happyWatcom
Stored procedures and triggers are the two
major enhancement to the new version of
WatcomSQL.WatcomSQL4.0 is ascalable
relational database engine available as
either standalone or multi-user on Win‑
dows, Windows NT, OS/2, NetWare NLM
and DOS. The implementation of stored
procedures and triggers is based on the
draft ANSI SQL definition of Persistent
Stored Modules (PSMs). Other enhance‑
ments to version 4.0 include support for ref‑
erential integrity, ability to run multiple
databases on the same server and new sup‑
port for TCP/IP. The standalone version of
Watcom SQL 4.0 is priced at 205 on all plat‑
forms. The network server version for NT,
OS/2 and NLM costs 559 for a six-user li‑
cence and 1,119 for a 16-user licence. Wat‑
com is a subsidiary of Powersoft which can
be reachedon 0628 34500.

8

Trials and tribulations with NT 3.5
Windows NT Server 3.5 andWindows NTWorkstation 3.5 are finally available. As you may
recall we had installed NT 3.1 (see EXE May 1994) and we decided to move to 3.5 a few
weeks ago. Since Windows NT 3.1, most of the system has been rewritten, so the perform‑
ance is vastly improved. The server version is mainly the workstation plus all the additional
server functionality.The core of the code is the samebetween the two versions.
In addition to the increase in speed, NT 3.5 is also much more robust. At EXE, wehad

quite a few problem with NT 3.1. The network option of the control panel could not be
opened, disks needed regular repairs and sometimes the server just stopped for no apparent
reason. The only problem we're having so far with NT 3.5 is File Manager not always re‑
spondingcorrectly. But closing and reopening it, seems to cure the problem.
The install program lets you upgrade from DOS,NT 3.1 or install from scratch. Depend‑

ing on the option you choose, you will not end with the same result. According to Michel
Lopez, founder of the independent MLC Labs, if you upgrade from NT 3.1you may end up
with dead branches in the registry. This depends on what you’ve installed previously but re‑
sults directly in diminished performance and mysterious bugs. For instance, in such a con‑
figuration, MS-Mail sometimes doesn’t get the correct values out of the registry. So the
advice is, if you hadNT 3.1installed, reformatyour harddisk andstart from scratch.Also the
NTFSformat has changed, so if you do upgrade, you'll have to go through the process of up‑
datingall your NTFSpartitions.
Lopezpoints out another slight problem for anyone wanting to performa network installa‑

tion or a DOSupgrade. If you think that copying the content of the CD-ROM toa flat installa‑
tion directory on your (big) local hard disk will speed up the process, you’re wrong. The
installation procedure will always create its own flat copy from the CD-ROM even if it’s al‑
ready there. The documentation should beclearer onthis point.
If you install an NT server as a domain controller, be sure to chose the right domain

name.Wedidn’t find any other way to change the domain name other than by doing acom‑
plete reinstallationof the OS.

Compatibility is good but not perfect. Dominique Le Roux, MD of SpartaCom, com‑
mented that the serial port sharer his company developed for NT 3.1 didn’t work at first on
NT 3.5. This happened even when compiling with beta of the SDK 3.5. However, once he re‑
ceived the final SDK3.5, a simple recompilation generated code that worked fine on both NT
3.1andNT 3.5.The problemwas anincompatibilitywith asystemDLL.
At EXE, NT 3.5 is installed on 486DX-33 with 16MB of memory. We noticed a definite

speed improvement compared to our previous setup. We're probably using more memory
now since we've also installed the Macintosh services and aDLC printer, But sofar, 16MB
seems to be a good configuration for NT 3.5.
The workstation version costs approximately £239. For the server version, Microsoft has

changed its licensing agreement, separating client and server licenses. The server is priced
at approximately £525 and the clients at £30. Special upgrade pricings are available from Mi‑
crosoft at 0734 270001.

More than a challenge
Last month we ran a story on the EXE Software
Developers’ Challenge which is taking place on 9
_February 8th at Sandown Park. 25 teams will be «
competing against the clock to create a prototype
application for the Royal National Institute for the
Bl ind (RNIB). A diverse selection of development
tools are expected to be used including software
from CA, IBM, Intersolv, Magic,MDIS, Microsoft,
Recital and Software AG. Entrants wil l be judged
by an independent panel comprising the EXE editorial team, consultants from Rhea
and two major end users. The Software Developers Forum,organised by Interactive,
wil l be runningalongside the EXESoftware Developers’ Challenge.

There will be free seminars on building Client/Server applications, OOP, testing
and RAD. Remember to come along and see o u r distinctly tasteful EXE stand with
the hands... To pre-register for the show phone 081 541 4865. You can also regis‑
te r by sending email to Softworld@compulink.co.uk or through CompuServe to
100335,3172.

A\
R N I B

challengingblindness
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“We chose PVCSbecause the
vendors of our newdevelop‑
ment tools recommended it.
They told usSoftware
ConfigurationManagement
was anecessity for productive
development on the LAN.
I'mgladwelistened
to them. PVCShasproven
to be invaluable. Wenow
havesuperb control overall

: E o development efforts.”

The Major Development Tool Vendors Agree: PYCS
Is Essential for Productive Development on the LAN
SelectedVendors: PVCS Developer's Toolkit LeverageYour
Borland International IDE eon coos Tool Investmentwithpvcs ;
Digitalk Team/V Version Confiscation There’s areasonwhy all major Client/Server

. Manager Builder andLANdevelopment vendors have formed
Gupta Technologies, Inc. allianceswith INTERSOLV. It’sPVCS‑
HPSoftBench pves pucs the standard for Software Configuration

Reporter erection M t onthe LAN. It’s a vitalIBMSDE/6000 Gateway Management on the LAN. It's a v iingredient for productive LANdevelopment.
IBM0S/2
e r a t i v e Unix EveryMajor DevelopmentTool Vendor Partnerswith Intersolv
: The list onthe left is only partial. PVCS is available in all the environments

Micro Focus COBOL developerswork in‐today and tomorrow.That means less training-you don’t
MicrosoftVisual C++ have to learnanother SCM tool if there’s achange.That meansmoreefficient
Microsoft PWB development and easily enforced standards. It means consistent audit trails for all
p anee r PowerBuilder development, and the ability to correct errors andanomalies at any time.

sco Serious Application Development DemandsPucsThe trend is clear. Importantapplications in your company aremovingto the LAN.
aus They need the control and reliability that PVCSprovides.Your development tool
SunSoft vendors know that-that’s why they recommendPVCS.
Solaris
Symantec C++ IDDE Call Today for
And many more... More Information:

Tel: 071625 5255
Fax: 071624 9404

The Standard for Software ConfigurationManagement on the LAN
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PRODUCT NEWS

Reportsasclear ascrystal
Version 4 of Crystal Reports claims to im‑
prove report generation time bya factor of
10 compared to version 3. SQL reports are
also faster to appear. The report generator
has been enhanced with 20 new direct calls
to the Report Engine, 40 additional VBXs,
full OLE 2.0 support and 12 new styles of
graphics. The standard edition costs £149
and the professional edition, £299. Both are
available from Contemporary Software
(01727 811999).

Windows developers get aMac
Metrowerks is working on a Macintosh
based ‘x86/Pentium’ code generator.
Planned for May 1995, CodeWarrior 6 will
let developers on Macintosh develop Win‑
dows applications. This release will debut
Phase Two of Metrowerks’ strategic devel‑
opment plan. Mr Galaganos, President and
CEO of Metrowerks describes PhaseThree
as ‘our strategy to offer the ability to gener‑
ate Macintosh, Windows NT/3.1/95 and
OS/2 applications.’ This Phase is scheduled
for May 1996 and will be hosted on the
Power-PC platform. The price of CW6 has
not been confirmed but free upgrades to
CWS5 (released this month) and CW6will be
offered if you buy CW4 (£69 and £275 re‑
spectively for the Bronze and Gold edi‑
tions). For information contact Full Moon
Software on 01628 660242 or at
cw.sales@ctalk.exnet.com.

SCM for NT
Atria Software has announced ClearCase
and ClearCase Multisite for Windows.
These new products are additions to its
range of software configuration manage‑
ment (SCM) tools. They should beavailable
in Q1 and Q2 respectively for 1995. Clear‑
Case covers the span of version control,
workspace management, build manage‑
ment and process controls facilities. It sup‑
ports multiple teams located at different
sites. Synchronisation between the reposito‑
ries at each site can be done with any type
of connection, even by email. The build
phase has load/balancing capabilities so all
the machines that run ClearCase on a net‑
work can be used. The VCS can merge up
to 32 developments simultaneously on the
same module with a graphical colour com‑
parison.Atria Software is on01252 845666.

Motif andWindows in one tool
X-Designer 4, theX/Motif andWindowGUI
builder, can now generate MFC code when
in Windows mode. This enables the design
of one interface for all version of Windows,
ie3.1/NT/95.The first licence costs £2,995.
X-Designer 4 is available from IST (01734
587055).

10

FromPascal to Client/Server
You may not have
heard a lot of Nat File Edit View Make Design Run ms Windows Help
Systems but it’s not a

= s Variables forCUSTOMER z+new company. And roveoreg . s +
you will certainly be CONTRACT

familiar with a num- pease Py pepenned
ber of its products. In CUSTOMER cus_conTRACTS

FPMPLOYEE1987, it developed 5 ae
Object Pascal for
OS/2 and in 1988
Quick Pascal. Of
course this last prod‑
uctwas developed for
Microsoft. In 1991, it
also participated in
the co-development
of Quick C for Win‑
dows, Visual C++ in
1993 and Visual C++ for NT in 1994. In 1990Nat Systems’ delved into Client/Serverwith the
release of NS-DK/1, followed last year by NS-DK/2.Most of its clients are large companies.
According to Jean Marie Pironneau, Nat Systems UK general manager, both Gupta andBor‑
landhave attempted to buy NatSystems.
NS-DK/2 is anOOClient/Server application development toolset which generates both

clients and server. Jean Marie Pironneauconsiders that ‘this is where NS-DK/2differs from
the first generation of Client/Servers tools like PowerBuilder,SQLWindows andVisual Ba‑
sic. Manyof [these tools] soon ran intowhat hasbecome knownasFatClientSyndrome.’
The development is done in ahigh-level language: in NatsysControl Language.Then the ap‑

plication is interpreted or ANSI C code can be generated. Sousually, applications are developed
and tested onPCsand then deployed to all the targets. Applications are partitioned either at de‑
sign time or at generation time. All the business objects are definedwith dialog boxes and ap‑
pear in an inheritance tree. For testing purposes on PCs, NSDB, a small SQL database is
includedwith the product. NS-DK/2prices start at £14,000 (it depends on the platforms and da‑
tabaseyouwant support for) and is available fromNatSystems (on01813329290).

Methods for cs I
EMPLOYEE

ForHelp,press FI 21/11/1994,12:58_

NS-DK/2class browsershowingbusiness objects anddetails.

Enterprisingstuff
If you attended the Enterprise Developer Show at EarlsCourt in October you may have seen
Symantec demonstrate its Enterprise Developer tool for the first time in the UK.One of the
lucky few, no doubt because nowthe company has announced version 2.0.Arun Gupta, prin‑
cipal architect at Symantec describes Enterprise Developer as a second generation client
server tool. So it is asecond generation fourth generation language... Seriously though,Arun
believes that the first generation ofClient/Server tools donot address the relativecomplexity
of application partitioning.
Should rules be kept on a server as stored procedures and triggers? Or should they be

coded into the application itself?While the former case fits anidealisedmodel ofClient/Serv‑
er, it doesn’t work in practice. Rules should be checked on the data entry form of the applica‑
tion so that the input be corrected if wrong. By the time the data is committed, it is too late.
On the other hand, if all processing is performed in the client, developers face the situationof
replicating them throughout an organisation when the application or business changes. Sy‑
mantec tackles the problem in Enterprise Developer through a central repository which
stores logicaldatamodels,business rulesand data locations.
The ‘Enterprise’ in the name refers to the scalability of applications. Through a technol‑

ogy called SCALE, developed by Symantec, applications created in EnterpriseDeveloper are
insulated from underlyingdata sources. Think of it asamiddleware layer. SCALE also gener‑
ates optimised SQL for specific database engines and enables C++ libraries to integrate
within the environment. Master-detail processing and optimistic concurrency control are
both automatic. Symantec haswritten database drivers for anumber of leading RDBMSs in‑
cluding Oracle, Sybase and SQL Server. Support for ODBC is also available. Team Enter‑
prise costs £1,319. Solo Enterprise developer costs £589. Version 2.0 should be available by
the end of thismonth.Symantec is on 0628 592222.
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Don’t even think about using a

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

The Problem:Without POET, aC + + programmer must use flat
files or aRDBMS to store objects. He has to write code to over‑
come the mismatch between the application and the database
model.This leads to design restrictions, performancepenalties and
more code to write and maintain.

The Solution: POEToperates at the object level, it speeds upthe
development process and provides greater performance. Further‑
more, the developer can simply take the object-oriented applica‑
tion design in C+ + and map it I to 1i n t o the database.Without
any compromise at all!

RelationalDatabase System !

@RelationalDesignMethodologies
Relational RDBMS

User Application Separate Database
Model Model Required

C++ Integration Total Poor

Database “AtObject Level MustWriteCode
Ful l featured
database:
POET provides
complete support
for Encapsulation, Inheritance, Polymorphismand Containers as
well as queries, object locking, and transact ion handling .

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

Call 081 S47 7777
POET Silicon
Software

Silicon River Ltd «106-108 Powis Street eLONDON SE18 6LU Tel: 081 317 7777¢ Fax: 081 316 7778
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DesignerWidgets” fromSheridanSoftware is aset of custom controls
that letsyou create applicationswith the look,feel, and power of today’s
most popular commercial applications.And nowyou can do it with the
ease you've come to expect from usingMicrosoft®Visual Basic? and
SheridanCustomControls.

DesignerWidgets letsyou create floating toolbars with the Dockable
Toolbar control,maximize the use ofscreen real estate with the Index
Tab control, and design high impact forms with the FormEXcontrol.

ORDERHOTLINE (01727) 811999

Abbey View, EverardClose, StAlbans, Herts AL12PS
Tel: (01727) 811999 ©Fax: (01727)848991

Sheridan Software S y s t e m s , I n c©1994 Sheridan Software Systems, Inc. All rights reserved. Designer Widgets is at r a de
Microsoft and Visual Basic are registered trademarks of the Micr orporation
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There’s now’t soqueer a
asfolk says Martin a

Bennett. Especially software
developing folk.

I have a team of eight developers working
for me. They create software development
tools. But given a free choice, individually
they all use different tools. For example, as
it’s not importantwhich editor any of these
developers use, each has ‘obtained’ the edi‑
tor of their preference. The choice varies
fromvi to EpochandSoftedit on UNIX and
over less extremes on PC. I am motivated
by user centred design. So, naturally I’mcu‑
rious to establish just what that ‘typical’ pro‑
grammer is like.The one for whomwe, and
other software tools companies, are design‑
ing our wares.

Despite its hitech environment, pro‑
gramming remains more of a craft than a
science. Tool selection is influenced by a
hugevariety of factors, including budget, fa‑
miliarity and fashion. When you develop
user-oriented products for programmers, it
is important to recognise the complexities
that are involved.
This phenomenon of differing trends is

the biggest single contributor to overall
variations in development productivity.
Measures of progress such aslines of prod‑
uct code per day can differ wildly. Time is
money. And productivity is ameasure of
howthat time is being used.
The differences in the ways developers

work are profound. Human nature em‑
braces extremes. From those developers
who will doggedly stick to using v i , to
those who collect tools the way others col‑
lect postage stamps. From designers who
seek methodological purity, in the latest of
methods, to those that have to get code cut
before they canvisualise adesign.The most
telling differences can be seen in ap
proaches to testing; some programmerswill
wait until the system is finished before they
test. Others will start testing before they
write their first line of code.

Across organisations, the motivation in
development teams and the people in them
affect the tools that are used. Software de‑
velopers may not always be who you think
they are. The insurance company people
grinding out their thirteenth database appli‑
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cation. The product development company
doing V1.0 of its insanely-great new prod‑
uct.The hardware company doing V8.3.4 of
its Unix implementation. All are software
developers. But they look upon their jobs in
completely differentways.
The structure of organisations, their cul‑

ture, will also affect the way programmers
work. Take the extreme case of how per‑

formance is assessed. If rewards are based
on personal productivity, people are un‑
likely to share their codewith others.
Tools developers have to start some‑

where when designing tools for program‑
mers. Traditionally, tools developers have
been guided by the ideals of Software Engi‑
neering. Consider this aroadmap by which
developers pursue a rational path toward
the best technological solution.

But asausefulmodel for tool design this
is incomplete. Developers are a most con‑
servative bunch. They will endure extreme
inconvenience to remain with the familiar
and shun anything that professes to be ‘the
total solution’. On the other hand, take a
small but real problem for developers, solve
it neatly and completely, and you get a run‑
away success.

Software Engineering is a hugely fash‑
ion-conscious field. Software theorists are
as susceptible to the latest concept as rich
widows are to Paris couturiers. Have you
caught up with Object-OrientedAnalysis and
Designyet? Nextyou can try DomainAnaly‑
sis andPatterns.And wecan expect asteady
stream of new development tools based on
these ideas to come to market. But these

EXE: The Software Developers’ Magazine

tools are as unlikely as their predecessors
to makedevelopersmore productive.
We seem to know solittle about software

developers. Their needs have been poorly
catered for. How then can weclaim to know
the needs of the accountants, secretaries
and managers for whom all our other prod‑
ucts are designed?

The field that is facing up to this kind of
problem is Computer-Human Interaction
(CHD. One of its themes is the productive
use of software systems. It is interesting to
observe the kind of approaches that are
gaining attention in this community.
Throughout the eighties there was a strong
input from the area of cognitive psychology.
State-of-the-art interface work is now being
‘sociologically informed’, particularly by an‑
thropological studies in workplaces. These
studies can be deeply revealing and a gold‑
mine for the iconoclast.
It is often assumed, for example, that de‑

velopers pursue a technical ideal. However,
in the software industry at present, it is
more often the case that code is hacked out
in order to meet a deadline. Appeasing the
bosshasbecome the ideal.

It is also often claimed that end-users
cannot understand formal languages. Of
course this is simply not the case. Millions
of end-users utilise formal languages in
spreadsheets quite happily.

Throughout the eighties hypotheses on
how to build satisfactory products for users
were researched.Yet they have had hardly
any effect on software development tools.
Research clearly revealed that developers
want to work at several levels of abstraction
concurrently. They want to design some
parts whilst coding others. This idea has
still not been successfully translated into
product capabilities for ‘standard’ methods
and ‘standard’ languages.
If weare to develop tools successfully for

the software industry, we need to see more
studies of what software developers actually
do. Only whenwehaveestablished develop‑
ers needs will we be able to satisfy them.
Only then will our market be driven by de‑
mand rather than fashion. a
MartinBennett isManager ofAdvancedSys‑
tems at HitachiEurope. His team buildsoft‑
ware development toolsfor ObjectIQ and
C++.
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Which development
tool is the most
fundamental of all? The

performance of this tool will
affect everything else. It is, of

course, the lump of metal
sitting onyour desktop or by

your feet. Cliff Saran searches
far andwide for the best PC

for software developers.

As a software development magazine it is
sometimes easy for us to brush aside the
importance of hardware in the software de‑
velopment process. But software develop‑
ment entails choosing the best tools for the
job. The PC is the most fundamental of all
our tools and warrants serious considera‑
tion. If it is too slow it will hinder our pro‑
ductivity. If it doesn’t have enough free disk
space wemay beunable to install our other
tools. Obviously there are many other fac‑
tors. In this article I will be investigatingthe
makeup of a ‘good’ PCfor software develop‑
ment. This is not one of those hardware re‑
views found in the 600 page hardware
magazines at the newsagent. It is intended
to illustrate the kind of PChardwarea soft‑
ware developer should consider when up‑
grading to or purchasing outright. But,
before I begin, I must apologise to those of
you who do not use the PCasa primary de‑
velopment platform.

It is not all Mips
The faster the processor, the quicker your
applications will run. Well, that’s not quite
the whole story. While doubling the proc‑
essing speed will certainly increase the per‑
formance of an application, it is unlikely to
make it run twice as fast. Processing speed
is just one of the factors affecting overall
performance. Nevertheless, if you want
your C++ compiler to run quicker then con‑

Source Code
sider upgrading to a faster processor.
With Pentium-based systems now realis‑

tically priced and extremely attractive bar‑
gains for 486-base machines, the choice of
processor is a difficult one. In an idealworld
there would be no choice. Everyone would
opt for the Pentium. But budgets have an
annoying tendency of restricting what we
can and cannot do. And if you cannot afford
to buy a Pentium then what are you sup‑
posed to do? The 486 is still numero uno in
terms of popularity. And with clock tripling
technology it can outperform the Pentium.
Assuming that you abandoned your 386 sys‑
tem long ago, I would say the minimum
spec for the processor is the 486 DX2.

Away with thrash
Now if you look at Figure 1 you will see the
hardware recommended for a number of
development tools and platforms.At one ex‑
treme, if you develop for NeXTstep 486 in
full, 24-bit colour, then you will need 24MB
of memory. On the other end of the scale
there is Win 3.11 which will run in a ma‑
chine with 4 MB but is better with 8 MB.
But even after you have satisfied the mini‑
mum requirements for the operating sys‑
tem you will still need to consider the
amount of memory needed to host the de‑
velopment tools you wish to run. Take for
instance dBASE for Windows. Borland rec‑
ommends amachinewith 6 MB of memory

OperatingSystem RAM Hard disk Processor CD-ROM drive
Windows 3.11 8MBor more 12MB 386 SXor above | No
Windows NT3.5 16MB 90MB 386/25 minimum _| Yes to install |
OS/2Warp 8MB 55MB 386 SXor above Recommendedto

install
NeXTstep486 24MB 400 MB 486 Yes to install
| Solaris 16MB 300 MB 486 Yes to install
C++ compilers
| Visual C++ 1.51 8MB MB 386 Recommended
| VisualC++ 2.0 | 16MB 10MB/100MB 486 Recommended
| Borland C++ 4.5 8MB/ 16MB 10MB/100MB 486 Recommended
Symantec C++ 7.0 16MB 90MB | 486 Recommended
Database tools

| DBASE for Windows | 6MB 14MB 386 No
| Paradox for Windows. 6MBO 15MB 386 No
| VisualObjects 12MB 30MB 486 No
| Access 6MB/8 MB 25MB | 486 No

Figure 1 - Recommendationsfor runningpopular tools and environments
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Crunchers
to run it. Now it may well run on a lower
spec machine, but performance will be
greatly hindered. The virtual memory man‑
ager in environments like Windows allow
the operating system to run applications
larger than the physicalmemory installed in
the hardware. They do so by swapping ap‑
plication code to and from physicalmemory
and the hard disk. Thrashing occurs when
the processor spends more of its time swap‑
ping code in and out of memory than exe‑
cuting the actual application. The hard disk
is continually accessed and the application
becomes increasingly sluggish since it
takes more time to read from disk than
fromphysicalmemory.
The only way to alleviate the problem,

and so improve the performance of the ap‑
plication, is to add extra memory. In this
situation, plugging in a faster processor will
have no effect whatsoever. The more mem‑
ory installed, the less chance of thrashing. It
will not go away altogether though. Con‑
sider the case of running several large appli‑
cations simultaneously underWindows NT.
With more memory, the threshold above
which the system will begin to thrash is
much higher. Sohow much memory? Ide‑
ally you would install asmuch asyou could
afford, 32MB, 64MB, 128MB... But realis‑
tically, 8MB is probably too small for seri‑
ous development work. Aim for 32MB, but
settle for 16. Interestingly, 16MB of mem‑
ory makesa good starting point when buy‑
ing amachinewith amind to upgrade later.
The design of most modern motherboards
contain eight SIMM sockets for the mem‑
ory. Four 4 MB SIMMS, giving 16MB in to‑
tal, will occupy the first four slots, leaving
four free. Now these donot needto befilled
with four identical 4MB SIMM modules to
bring the total to 32 MB. You can install
four 1MB modules, adding 4 MB of extra
memory to bring the total to 20MB.When
developing under an operating system such
as Windows NT 3.5, which has a recom‑
mended system requirement of 16MB, this
extra RAM can makea lot of difference, es‑
pecially if you intend to run a development
tool suchasVisual C++.

It will also work the other way. Consider‑
ing that 4 MB of installed memory is the
norm, obtaining a machine configured with
16MB of RAMmay be more difficult. As a
consequence, your choice of machine will
be restricted. To overcome the problem |
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Figure2 -PowerMac8100shares manyfeatures with the hardware referencemodel

would recommend you buy amachine with
4 MB of RAM and upgrade it immediately
to 20MB by adding four 4MB SIMMs.The
thing to remember here is that the mother‑
board of the machine you intend to pur‑
chase contains at least 8SIMMsockets.

Taking amega byte
Development tools are notoriously hard
disk hungry.Two years ago 20MB was con‑
sidered ‘big’. Today, a full installation of a
compiler like Visual C++ could take up as
much as 100 MB, if all the components are
installedon the harddisk. Fortunately, such
a figure can be drastically reduced.The cur‑
rent trend in running development tools
from CDROMhasmeant that developers do
not need huge expanses of free disk space
to install their compiler. Borland C++ 4.1
could be run in as little as 70 KB of disk
space, although there would be a perform‑
ance hit, since average access time on a
CDROM drive is much slower than hard
disk. 15 milliseconds or less for the hard
disk compared to at least 150 milliseconds
on the CDROM drive. To improve the per‑
formance of their software, companies like
Microsoft and Borland install the actual
compiler component, linker and libraries
and include files onto the harddisk. This re‑
duces access to the CDROM. In doing so

EXE:The Software Developers’ Magazine

they requireabout 20MB of disk space.
To determine howmuchharddisk space

you're going to need, look at the operating
system you use. OS/2 Warp needs between
30 MB and 50 MB of disk space. 30 MB for
Windows 3.11is not uncommoneither. Now
add a further 20MB for the swap file. Then
you start installing the development tools.
20 MB for the C++ compiler, 10MB for a
third party library or two then another 40
MB for other development tools. For in‑
stance, you maywish to installVisualBasic,
Paradox for Windows, PVCSor aCASE tool
aswell.This adds up to 130MB andyou ha‑
ven’t even started to develop anything yet.
Nor do you have any application software
on your machine. Let us say you decide to
go with Microsoft Office. There goes an‑
other 40MB. You have used up 170 MB of
disk space so far. You will need room to de‑
velop your software and to install further de‑
velopment tools when they become
available. For such a set up ahard disk with
a formatted capacity of 512 MB is the bare
minimum. With this kind of capacity you
would be looking at a SCSI device which
will involve the additional expense of aSCSI
harddisk controller.

Okay, so you may be working on a LAN
in which case the file server would have
swallowed the 170 MB of software that
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OnMonday November the 7th, 1994,Ap‑
ple Computer Inc, Motorola and IBM
Corporation jointly announced a new ar‑
chitecture for PowerPC processor-based
computers. No firm details will be pub‑
lisheduntil the Spring of 1995sowemust
apologise for the paucity of hardtechnical
data in this month’sarticle.This is not the
first announcement of a ‘reference’design
for PowerPC-based computers. Prior to
this a number of manufacturers had an‑
nounced products based on the original
IBM/Motorola PowerPC Reference Plat‑
form (‘PREP’). Industry watchers had
been concerned when Apple refused to
join the PREP consortium and had de‑
clined to support the PREP architecture
in the PowerMacintosh range of comput‑
ers. The implication of this decision was
that the Mac operating system would not
be portable to PREP-based computers
and that, conversely, operating systems
such as Windows NT, AIX, and OS/2
would not be ported to the PowerMacin‑
tosh.
Apple was resisting the PREP design

this would have created a computer that
was manifestly not a Macintosh. PREP is
a rather less ambitious platform than the
newly announced one. Essential Macin‑
tosh features are missing (suchasthe Ap‑
ple Desktop Bus for the mouse and
keyboard, the builtin networking, ad‑
vanced AV options and Geoport high‑
speed serial ports). PREP has been
likened to an IBM PCwith a PowerPC
processor shoe-horned in. The problem
with Apple not supporting PREPwas that
it denied choice to purchasers who
wanted the facility to boot other kinds of
Operating System. Worse, from Apple’s
point ofview, there was nolikelihood that
Apple was going to beable to derive addi‑
tional revenue from licensing the Macin‑
toshOperatingSystemto PREPvendors.

So, what is the new PowerPC hard‑
ware reference platform? Technical de‑
tails are limited at this point and fuller
informationwill beavailable in the Spring
of 1995. In the announcement it was de‑
scribed asbeing anarchitecture: ‘aframe‑

PowerPCHardware Reference Platform
work madeupof open technical concepts,
definitions, specifications, and interfaces.’
The intent is that software and hardware
vendors will use it to build PowerPC‑
based computers that can run applica‑
tions software which runs ona variety of
industry standard operating systems in‑
cluding the MacOS, OS/2,AIX,Windows
NT and Novell’s Processor Independent
Netware (‘PIN’).
The new architecture combines fea‑

tures from the PowerMacintosh platform
with the existing PREP architecture, in
conjunction with open licenses to deploy
the MacOS. See the block diagram of the
PowerMacintosh 8100 in Figure 2. This
willmake it possible, for the first time, for
vendors to create legal ‘clones’ of Macin‑
tosh computers. The idea is that comput‑
ers built to be compatible with the
hardware reference platformwill be 100%
compatible with existing PowerPC-based
expansion cards and applications software
products.At the announcement it was dis‑
closed that the reference platform in‑
cludes a high-performance Peripheral
Component Interconnect (‘PCI’) bus for
plug-in expansion cards. This helps to
confirm previous rumours and an‑
nouncements about expansion options in
future PowerMacintosh computers.
Therewill also becompatibilitywith exist‑
ing hardware through ‘industry standard’
I/O subsystems (such as IDE hard
drives) and components, plus an operat‑
ing system-independent bootmechanism.
The first prototype computers based on
the hardware reference platform are ex‑
pected during 1995, after the release of
detailed specifications for the platform.
First product shipments are unlikely be‑
fore 1996. Sothis isn’t likely to effect your
immediatebuyingdecisions.

So, does this mean that the Macintosh
will lose its originality? Will Apple’s
Macintoshes be drowned under the flood
of ‘compatible’ products that is expected
to appear.The PowerMacintoshis selling
very well; some 600,000 systems in the
first ninemonths.Apple is on track to sell
1million PowerPC-based Macintoshes in

A ‘Power Macintosh platform’ has now

the platform’s first year. On the software
front, Apple seems to have in view the
possibility of substantial revenues from li‑
censing the MacOS to implementors of
the hardware reference platform. It may
also sell components suchasApple ASICs
(‘application-specific integrated circuits’)
for use in other vendors’ computers. Ap‑
ple does appear to have realised that the
company should be able to do much bet‑
ter asaplayer in a largermarket.Concen‑
trating on a manufacturer-controlled
niche market (as it does at the moment)
may actually limitgrowth.
Apple should be able to add value to

the PowerMacintoshwithout compromis‑
ing the computer’s ability to run software
designed for reference open platforms. A
questionmark remains againstApple asa
software marketing company. Much of
Apple’s hardware sales are driven by the
excellence of the system software. How‑
ever, Apple has been fairly unsuccessful
selling software as a ‘product’. The one
notable exception is Hypercard, Apples
best selling software product. I suspect
that the company has never really figured
out how to makemoney from software.
The hardware reference platform has

considerable implications for developers.
At last, it means that the target market for
Power Macintosh software is no longer
limited to the computers that Apple sells.

been defined as any computer running
the Mac OSthat is PowerPC-based.Apple
has stated that properly written Power
Macintosh software will run on hardware
reference platform-compatible computers
from any vendor. Apple has also an‑
nounced that the MacOSwill be openly li‑
censeable. This implies that Apple will
also market shrink-wrapped Mac OS
packages to sell to any user of ahardware
reference platform-compliant computer.
Which confirms that the Mac OS looks
likely to stake a leadingplace in the grow‑
ingpopulation of RISC-basedcomputers.

Paul Smith

would have been on your hard disk. You
could then probably escape with a harddisk
requirement of 250 MB or 340 MB.This fits
well with the domain of IDE hard disk
drives. On most new machines today, IDE
is the standard soyou would not have to pay
anythingextra.
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CDblessings
If you are not blessed with the luxury of
working in a file server environment, or you
prefer to install your development tools lo‑
cally then a CD-ROM drive is essential.
While it may bea little more expensive, it is
worthwhile opting for a SCSI CD-ROM
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drive in preference to one with a custom
ISA-based interface. The SCSI drive will be
far easier to install and is likely to be sup‑
ported by the widest range of software. Fur‑
thermore, if your job involvesworking with
multiple operating systems, a SCSI CD‑
ROM drive is the recommended method of
installation. If your hard disk is a SCSI de‑
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Announcing a Major New Upgrade of CommLib

Greenleaf CommLib 5.0
Over 350 public functions and macros, providing powerful tools for
all aspects of asynchronous communications programming for
Microsoft Windows 3.1and MS-DOS.
N o w we provide even more of the power and features you've asked
for!
Some features of CommLib 5.0:
Q Level 2device-independent C functions for these drivers: MSWindows,

Greenleaf Standard, Fast, Smart, Digiboard,Smart Arnet, Smart Star Gate,
Sparkle, BIOS, Extended BIOS, Polled, MODEM Assist, FOSSIL
NEW! Support for WIN-32 API and 32 bit DOS extenders
NEW! Support for Windows NT
XMODEM, YMODEM, ZMODEM, Kermit, ASCII, many options
NEW! Support for Compuserve B+
Unlimited number of ports for ISA, EISA, M C A
Modem controls, keyboard, screen, handshakingand much more!
Supports all popular C and C++ compilers

What's included:
Q Free source code
4 All memory models supplied
Q Examples that compile and r u n included for every function
Q Professional documentation
Q Free technical support and access to our BBS

Greenleaf CommLib 5.0
Only £259 excluding delivery

and VAT
No royalties

90-day money back guarantee

© Telephone today for
complete information,
demonstration, or details
of how to order.

0566 86037
FAX 0566 86147
BBS 0566 86925

Citadel Software Ltd
Coombe, Trewen, Launceston,

Cornwall PL15 8QF

Experience the power to compress and
store data from anywhere, to
anywhere in your C/C++ applications.
Unt i l n o w your development choices
for data compression and archiving in
C or C++ applications ( a n d other
languages too!) were severely limited.
Professionals ‐ don’t be stymied any
longer!
ArchiveLib includesa fast, efficient
compression engine and architecture
for addition of other compression
methods. You control source and
destination (file, memory,port, etc.) of
a l l data. Complete control over format
of archives.
Many extras for Windows
programmers.
ArchiveLib Major Features:
Q 100% C++ class library plus C interface

Supports Microsoft Windows 3.1,
MS-DOS, and Watcom 32-bit extended
DOS
Portable data compression is fast and
efficient
Platform and language independence
Coded for Win32 ‐ smooth path to
32-bit Windows

Q Extensible through plug-in
compression classes

Q Five compression levels ‐ auto or
manual selection

Q Versatile archiving ‐ files, memory
objects
File information automatically
included in archive
Release and debug library versions.
included
Tagged objects flag allocation or
pointer errors
Extensive Windows support includes
compression/archiving progress
meters and message options
Wildcard expander class is also useful
for general purpose application

4 25classes ‐ over 100 functions in C
and C++

What's included
Free source code
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Greenleaf ArchiveLib
Only £229 excluding delivery

andVAT
No royalties

90-day money back guarantee

® Telephone today for
complete information,
demonstration, or details
of how to order.

0566 86037
FAX 0566 86147
BBS 0566 86925

Citadel Software Ltd
Coombe, Trewen, Launceston,

Cornwall PL15 8QF
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vice you will already have a controller suit‑
able for the CD-ROM. Otherwise you will
need to purchase one separately. In this
case you can choosea low cost &bit model,
since CD-ROM drives aremuch slower than
harddisks.

FasterWindows
Assuming that your development tools are
Windows hosted, then it essential they re‑
spond as fast as possible. You already have
the fastest processor and masses of free
memory. What next? There is a family of
video cards knownasWindows accelerators
which are designed to increase the perform‑
ance of drawing objects onto the screen. To
achieve this they use a dedicated graphics
processor. The effect under a GUI such as
Windows is that the user interface is up‑
dated far quicker than on a standard video
card, which utilises the actual system proc‑
essor to perform the drawing operation.
While such cards may improve the respon‑
siveness of Windows-based development
tools, they will have no effect elsewhere.
For instance, speed of compilation will re‑
main the same. Unless you are planning to
develop applications such as real time
video, animation or virtual reality which re‑
quire fast graphics, ultra high performance
graphics cards are more of a luxury than a
necessity.

Think big
Perhaps the most frustrating criticism of
Windows hosted IDEs is that they take up
too much screen real estate. It is just not
possible to have, say, the class browser, de‑
bugger and an immediate window open all

at the same time. StandardVGAat 640 by 480
is no longer practical. The higher resolutions
of 800 by 600 or 1280 by 1024 are common‑
placenow.However,the drawback is that on
a 14" monitor, the font appears minuscule.
Text becomes very difficult to read, possibly
leadingto program error. Or the developer is
forced to maximise the window hewishes to
inspect,obscuringallothers.
Almost every IDE will benefit from an

upgrade to a larger monitor. Two sizes are
available, 17" and 21". The problem is that
14" monitors are pretty much standard on
new equipment. Upgradingto a21" monitor
can often be the single biggest contributor
to the overall cost ofaPC.

Pathto hardware utopia
There will come a time when you will have
to decide whether it is more economical to
buy a new PC rather than upgrade your ex‑
isting one. Upgradingcertainly looks attrac‑
tive at the onset, since the cost is spread
over alongperiod. If,however, you have de‑
cided you will have to upgrade all the com‑
ponents at once, then it is probably better to
look into purchasing a newmachine. For in‑
stance there is no point in starting an up‑
gradewith a 386 machine. It would bemore
expensive to buy a new motherboard, new
memory to replace the slow system mem‑
ory installed and a larger hard disk, than to
purchase abrandnewmachine outright. On
the other hand, if you are starting with a 33
MHz486 with enough system memory, you
could look into buying an Intel OverDrive
chip to double the internal clock speed.
Such an upgrade will turn your system into
aDX2.

AST Dell Olivetti
ManhattanG560 OptiPlex 560/L M482
60MHzPentium 60MHzPentium 60MHzPentium
PCI/EISA PCI/ISA PCI
16MB 16MB 16MB
1GBSCSI 525MB IDE 420MB IDE
SCSICDROM ISACDROM ISACDROM
£2,995 £2,223 £2,364
0812325000 0344 720000 0800447799

Compaq IBM Elonex
DeskproXL 566 PC330 6575 PC-560B/I
66MHzPentium 60MHzPentium 60MHzPentium
PCI/EISA PCI/ISA PCI/ISA
16MB 16MB RAM 16MB
535 MB SCSI 540MB IDE 540MB SCSI
SCSICDROM SCSICDROM SCSICDROM
£3,033 £2,774 £1,969
0813323888 0345 727272 0181452 4444

Allmachinessuppliedwith 14"monitor and3.5 floppy disk drive

Figure3 -High tech software developers needhigh tech PCs
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Then if you decide you need a new ma‑
chine, how much are you prepared to
spend? If what you can afford does not buy
the ideal machine for software develop‑
ment, which features are essential? Deter‑
mine the bare minimum specifications then
list an upgrade path. Essentials are obvi‑
ously the processor and hard disk since
these are the most difficult to upgrade at a
later date. Try to obtain the fastest proces‑
sor and largest hard disk you can afford. Re‑
member to add in the cost of memory and a
SCSI adapter if you need one. Sodo not go
for a P90 and 1 GB hard disk if you end up
with no money to buy any memory.Youwill
need at least 16MB to start with. These are
the essential components. You may also de‑
cide to put down the CD-ROM drive at this
point as well. Now consider whether you
can live without that 21" monitor. It makes
more sense economically to buy it when
you purchase the PC as its cost will be off‑
set by that of the 14"monitor which youwill
no longer need to buy. Finally add the Win‑
dows accelerator graphics card.

The priceof being best
It should come asno surprise that software
developers seem to require the highest
specifications of machine. Large SCSI hard
disk, lots of memory, fast processor...
Doesn’t that sound awfully like the spec for
a server machine? If you look at the infor‑
mation sheets from some of the major sup‑
pliers it certainly is classed as such. Figure
3 lists comparable pricing of six branded
machines. But alas, they don’t come cheap!

Serious software development needs se‑
rious hardware and that costs serious
money.Try explaining to the financial direc‑
tor why you need a 21" monitor or a ma‑
chine which is more powerful than the
average LANserver in the organisation. But
if you had the money it is what you would
buy. Isn’t it?

Now there’s a point. The tools of a
plumber are his own. As long as an agree‑
ment could be reached regarding the mone‑
tary side of things, it should be possible for
a software developer to buy the kit which
best matches the way in which he works. A
database developer using dBASE for Win‑
dows doesn’t need the same spec of ma‑
chine as a C++ programmer. Instead, he
could optimise his machine to handle the
processing of large amounts of data with a
disk cache. Or the developer who enjoys a
quick cigarette during the five minute build
time, could buya slightly slower machine
with, say, the 21" monitor so that his super‑
visor could see from the other end of the of
fice that hismachinewas crunching away in
hisabsence.
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a \ \ PVCS-The Standard for SCM
INTERSOLV PVCS adapts to your environmentwith automated software configur‑

ation management (SCM) for team development.The standard for SCMon
the LAN, PVCS lets you andyour teamwork smarter,

increase productivity, and accelerate delivery.
PVCS is used bymore developers than all

other LAN-based SCM tools combined.
And, PVCS covers more operating

systems, development environments, and

object types than any other SCMtool.

So stop juggling and focus on

what you dobest‐development.

We'll show you how.Call us

todayat 01727 812812
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3D Graphics Tools £115.00
3D Widgets £85.00
Agility for VB £149.00
Aware/VBX £110.00
Borland Visual Solutions Pack £59.00
Class: VBX £219.00
CodeBasic £129.00
CodePrint Pro £79.00
Crescent NetPak Prof £129.00
Crescent PDQComm £95.00
Crescent QuickPak Scientific £99.00
Crescent QuickPak Pro £140.00
Crescent VBDD Datadict. £129.00
Crescent Xre f fo r VB £79.00
Crystal Reports Pro £295.00
Crystal Reports Pro 5 user LAN £850.00
Crystal Reports Server £850.00
Custom Control Factory.
CCF Cursors
DataDirect Develo &:
DataDirect ODB
Data Widg o3

Vi

Gantt/V.
Grid VBX
Graphics Se
HighEdi
ImageKnife VB
ImageKnife Pro
ImageKnife JPEG Support
ImageKnife TWAIN £65.00
ImageStream £199.00
Integra/VDB for VB Server £499.00
Integra/VDB for VB Desktop £199.00
LeadTools/VB 4.00 £459.00
List & Label (VB) £275.00
List &Label (VB, C/C++, Pas) £389.00
M.4 VB £155.00
MediaKnife £230.00
MicroHelp Comms Library £109.00
MicroHelp Compression Plus £175.00
MicroHelp Fax Plus £175.00
MicroHelp Muscle £119.00
MicroHelp Network £79.00
MicroHelp Spellpro £119.00
MicroHelp Uninstaller £49.00
MicroHelp VBTools 4 £105.00
MicroHelp VBXRef ~ £79.00
MicroHelp Viewer £79.00
MicrosoftAccess £275.00
Microsoft Office £520.00
Microsoft Visu:; ro 25.00
Microsoft, Vij Stdp Caen
Pinpoi 76.15
Rocke Ae XS £195.00
S xX £165.00
Spy £115.00
Tab Pro £70.00
Tab VBX £45.00
TBXShield £250.00
TMS Tools £99.00
ToolThings £125.00
TrueGrid Professional £129.95
VBAssist £135.00
VBCompress £95.00
VB Language Manager £130.00
VB Language Manager Pro £195.00
VB ProjectWorks Single £225.00
VB ProjectWorks Extra User £135.00
VB/Magic Controls £115.00
VBtrv £185.00
VExe VB Consolidator £89.00
Version Stamper £120.00
Versions/VB 1.1 £75.00
Visual Tools Suite £225.00
Visual Voice (2 lines) £380.00
Visual Voice (4 lines) £769.00
Visual Voice (24 lines) £1459.00
VisualWriter Pro £199.00
VSVBX £40.00
VSView £89.00
VT Speller £75.00

ALL THE BEST FOR 1995
MAKE IT THE YEAR OF CAREFREE

PROGRAMMING WITH QBS SOFTWARE
Agility for VisualC++ £149.00
Barcode Library (DOS) £389.00
Borland C++ v 4.5 £275.00
Borland PowerPack £69.95
Borland Visual Solutions Pack £59.00
C video course £195.00
CA-C++ 3.0a for OS/2 £399.00
CodeBase £235.00
CodeBase++ £235.00
CodeBase multi-platform £699.00
CodeScreens £59.00
CodeTranslator £165.00
Distinct TCP/IP SDK Pro £525.00
Distinct TCP/IP SDK Std £315.00
EZ VBX £115.00
Fast Text Search £145.00
Graphics Server SDK £199.00
Greenleaf ArchiveLib £225.00
Greenleaf Comm++ £195.00
Greenleaf Commlib £245.00
Greenleaf Data Windows (D' £245.00
Greenleaf Database Lib: £195.00
Greenleaf Financial £275.00
Greenleaf Finan ib++ £145.00
Greenleaf Sup if £225.00
Greenleaf Vie £285.00
High Edi t ,Pro £329.00
Integ ++ (Desktop) £199.00
Integr: r + + (Server) £499.00
LeadTool press 4.0 £1380.00
LeadTools Pro4.0 £765.00
List & Label (C/C++) £389.00
M4 £679.00
Microsoft Visual C++ Profv2.0 £295.00
Microsoft Visual C++ Profv2.0
(upgrade) £149.00
NeoImage API (16 bi t ) £240.00
NeoImage API (32 bi t ) £290.00
NeoImage Lite (16 bi t ) £210.00
Neolmage Lite (32 bi t ) £250.00
Objectrieve (DOS/Windows) £475.00
Overlay for C £129.00
Rocket single user £115.00
Rocket multi user £195.00
VBtrv for C++ £275.00
Watcom C/C++ ( C D only) £159.00
Watcom C/C++ documentation £99.00
Zinc App Framework £call

Maestro Pro for Visual Basic £785.00
Notes Netware Serve: £435.00
Notes OS/2 ClientSei £440.00
Notes Transpo! £call
Notes Windo' ient £440.00

Cryptor (Standalone) £95.00
The FEEL Editor £85.00
Flipper for Windows 199.00
FoxFix Utility £95.00
FoxPro 2.6 Std, £79.00
FoxPro2.6 Pro, Ds £495.00
Graph4Fox £195.00
Mac Rubel's ‘vy. Library £125.00
MIX (Si £95.00
Net! £225.00
Rel £295.00
Silver! ‘ o m m s (Win or DOS) £249.00
SymScript £195.00

9K Version Control (1 user) £145.00
9K Version Control (5 user) £445.00
Blinker the Linker v 3 £209.00
Borland dBASE for Windows £275.00
Borland ReportSmith PC £69.95
Borland ReportSmith SQL, £195.00
BugTrak (1 user) £135.00
BugTrak (5 user) £359.00

£659.00
£1259.00

BugTrak (10 user)
BugTrak c n t i
CCC/Manag (1user)e) £390.00
CCC/M: eee in (6 user) £2220.00
CCC/ Win (10 user)£3510.00
Doc-To-Hel user) £255.00
Doc-To-Help (5 user) £1150.00
ED for Windows v 3 £145.00
ED for Windows +DOS £199.00
Expert Help £89.00
EZ-Install fo r DOS £195.00
Force £99.00
InfoModeller DeskTop £339.00
InfoModeller Server £1385.00
InstallShield for Windows £319.00
InstallShield for Win

I n t , & Cust. K i t £319.00
InstallShield for OS/2 £495.00
InstallShield for NT £495.00
Microsoft Access £275.00
Microsoft Office £395.00
MultiEdit Pro + Evolve £159.00
OnCmd XBase for OS/2 £125.00
OnCmd XBase for OS/2 runtime £295.00
PC-Install for Windows £129.00
PowWow (5 user) £295.00
R&R Report Writer £call
Versions for Windows £195.00
WatCom SQL Developers £260.00
WigWam Duo (Cix & CIS) £89.00
WigWam Pro (Cix, CIS, 'Net...) £179.00
WigWam Solo (Cix or CIS) £59.00

WE ARE WIRED!
You can now pick up detailed product
information,and even place orders, via
email. Product information will be sent back
to you within a few minutes of you
requesting it (subject to Internet traffic).

To use the service, send a message to
info@qbss.co.uk (or INTERNET:
info@qbss.co.uk from CompuServe). The
message should contain the following lines
in its body:

h e l p
e n d

In return you will be sent detailed
instructions describing how to use the
service. Note that messages are dealt with
automatically, and should only contain valid
commands, The service is free.

A d y . xBase Server 60 day eval. £69.00
A d y . xBase Server SDK £199.00
Adv. xBase Server (5 user) £725.00
Adv. xBase Server (10 user) £1195.00
Adv. xBase Server (20 user) £1995.00
A d y . xBase Server (50 user) £2795.00
A d y . xBase Server (100 user) £3795.00
Adv. xBase Server (250 user) £4495.00
A d y . xBase Server (1000 user) £6495.00
Bandit Linkable Reporter £199.00
Biton for Oracle £400.00
CA Clipper 5.x £299.00
CA Exospace £95.00
CA VO (Pre-release) £425.00
Causeway 386 DOS Extender £145.00
Class(y) £149.00
Class: VBX £219.00
Clip-2-VO £149.00
Clip-4-Win 45.00
Clip-4-Win Toolkit .00
ClipSQL 00
Comix RDD £125.00
dBest Printer Drivers £195.00
dGE Graphics £229.00
Escape a) £165.00
Fast Text per £70.00
FAXual.li £99.00
Flexfil £149.00
FUNC! £229.00
Grump! lip-4-DOS £199.00
Grumpfish Reporter/Dev £235.00
Grumpfish Spell Checker £115.00
HighClass £79.00
MrDebugClipper debugger £99.00
NetLib Network Library £215.00
NovLib Library £215.00
Rescue Decompiler £259.00
Scrutiny £179.00
Sound & Vision £169.00
Summer '93 Code Optimiser £129.00
Telepathy Clipper Comms £199.00
T-BASE Graphics DOS or Win £399.00
WBrowse for Clip-4-Win £69.00
xCase £299.00

Desktop Version 4 £495.00
DT 3 Client Server S} Ki t | £419.00
DT 3 plus FUNC! £289.00
DT3 plus Lotus: £359.00
Erwin for P! £2495.00
FUNC £169.00Power rary £305.00
PowerF rity L i b . £1150.00
PowerFram or Object £99.00
PowerFrame tAnalyser £99.00

Call us
today for
further

product info
and demos



FEATURE

More than a game...
The games port has _

been around since the (2)
original IBM PC, yet its main
use has been for plugging in
joysticks. Michael Covington
shows how it may be used to
interfacewith the realworld

If you are fed up with the stack of computer
games you got for Christmas or are suffering
severe RFI (Rapid Fire Injury) from pressing
the redbutton once too often, then my advice
is to unplug the joystick from your machine
and takea look inside.Not the whole PC, but
the game port itself, which has had no small
part to play for your current disposition. A
joystick port (games port) can interfacewith
more than just joysticks. It contains an inter‑
face through which you can monitor CPU
temperature, line voltage, the weather, or a
hostof other real-worldquantities. In this arti‑

ports have worked the same way, with two
exceptions. First, a few of the cheapest
ports only support one joystick. Second,
many newer ports havea ‘sensitivity adjust‑
ment’ that sets the charging threshold to
values other than 3.3V. The adjustment is
usually a switch or knob, but on some Kraft
joysticks, it is adigital-to-analogue converter
under software control.

Follow Faraday
The laws of physics ensure that the time
taken to charge the capacitor will always be

around US. cle I'llshowyou how. proportional to the resistance (including the
‘ ; : internal 2.2k resistor).Thus, this simple cir‑

Inside the joystick port cuit gives excellent linearity,just what game
IBM’s design for apair of joysticks contains players need. The problem is with repro‑
four variable resistors and four ‘fire button’ ducibility from machine to machine and
switches as illustrated in Figure 1.Accord- port to port. The values of the capacitors
ingly, one joystick port can measure four can vary asmuch as 10%. So you won't get
analogue quantities and four switch clo- exactly the same numbers from different
sures. Note that the switches are returned game cards, or even different analogue in‑
to ground but the resistors are returned to puts on the same card. More important, pre‑
+5V. Be sure not to short +5V and ground cision timing is never easy on the PC. Both
together, unless you want to reboot the Basic and the BIOS routines are affected by
computer in ahurry and possibly melt some minor changes in the software environment.
wires in the process. In particular, a program running in aDOS

The switch-closure inputs are simply TTL box under Windows will not give the same
inputs pulled up to +5V by 1000-ohm resis- readings aswhen running under DOSby it‑
tors. The analogue inputs are more interest- self, because of differences in timing.
ing. Figure 2 shows what’s inside them. The Fortunately, you can compensate for
crucial component is the capacitor, which these variations in timing, or at least detect
normally cannot charge because a switching them, by putting known resistances across
transistor is holding a short circuit across it. some of the analogue inputs. Then compar‑
In order to take a reading the computer re- ing them to the unknown value, rather than
moves the short, then times howlong it takes trying to take absolute readings.That’s also
the capacitor to charge to 3.3volts. a good way to dealwith BIOSes that use dif‑

This is the original 1981IBMPCjoystick ferent numeric scales for the same range of
port circuit. All subsequent PC joystick resistances. Industry uses precision ana‑

Joystick #2 p e a Joystick #1 Pinsoe te aaa
+5V | a 9, eet oe ae ee

X-coordi Button 1 ‘ 2eine tee t a e ~ ' 43.3200K! | i Leveli detector
& 2.2K0 1

‐> 14,> ae 7
13 f

0.01 1
uF 1 Shorting

Y-coordinate 1 transistor
= coordinate ‘ '

ko 5 ;bon : 1/4NESSB= = =
Fae oh ae ones e a e oe

Figure 1 -A PCjoystick port can sensefour resistances andfour
switch closures
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Figure2 - Charge time of capacitor used to measure resistance
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FEATURE
‘ T. B A S ( M . C o v i n g t o n 1 9 9 4 )

SENSOR = 0 ’ p o s s i b i l i t i e s : 0 , 1 , 2 , 3

c L s
PRINT "TEMPERATURE PROGRAM"
PRINT

’  C a l i b r a t i o n

PRINT " C a l i b r a t i o n n e e d s 2 known v a l u e s , "
PR INT " p r e f e r a b l y n e a r e n d s o f r a n g e . "

OPTION BASE 1
D I M R D G ( 2 ) , VA L U E ( 2 )
F O R I = 1 7 0 2

P R I N T
P R I N T " C o n n e c t known v a l u e " ; I ;
WHILE INKEY$ = ""

R D G ( I )  =  S T I C K ( 0 )

LOCATE CSRLIN, 1
PRINT "Read ing :

WEND
PRINT
INPUT “ A c t u a l v a l u e " ; VALUE ( I )

N E X T  I

" ; R D G ( I ) ; " R s

P R I N T
PRINT " F a c t o r = " , FACTOR, " O f f s e t = " ,

' T a k i n g r e a d i n g s

P R I N T
PRINT " Ta k i n g r e a d i n g s c o n t i n u o u s l y .
PR INT

WHILE 1
RDG = S T I C K ( 0 ) x f
IF SENSOR > 0 THEN RDG = STICK(SENSOR)
VALUE = FACTOR / RDG + OFFSET
LOCATE CSRLIN, 1, 0
PRINT USING "#### # # # # . # # " ; RDG; VALUE;

WEND

‘ M e a s u r i n g TEMPERATURE w i t h l i n e a r i z e d t h e r m i s t o r

" a n d p r e s s a n y k e y . . . "

‘ a n i t i a l i z e a l l 4 s e n s o r s
IF SENSOR > 0 THEN R D G ( I ) = STICK(SENSOR)

FACTOR = (VALUE(2) - VA L U E ( 1 ) ) / (1/RDG(2) - 1 /RDG(1))
OFFSET = . 5 * (VALUE ( 2 ) -FACTOR/RDG ( 2 ) +VALUE ( 1 ) -FACTOR/RDG ( 1 ) )

OFFSET

E x i t w i t h C t r l - B r e a k . "

i n i t i a l i z e a l l 4 s e n s o r s
'  t a k e  r e a d i n g

Figure3 - Athermometerprogram

logue-to-digital converters not joystick ports
for serious measurement work. But there
are plenty of applications for which the lim‑
ited capabilities of the joystick port are quite
adequate.

Stick with it
Although the hardware is well-standardised,
the software interface definitely isn’t. The
most reliableway to readthe analogue inputs
is through Microsoft Basic. Microsoft has
done its best to get the STICK () function to
return aninteger close to the actual resis‑
tance in kilohms, regardless of the CPU
speed, BIOS version, or anything else. Ac‑
cess is simple. In Basic,astatement such as

X  =  S T I C K ( 0 )

takes readings from all four sensors, and
stores the first one into x. Then S T I C K ( 1 ) ,

22

S T I C K ( 2 ) and STICK (3) retrieve the val‑
ues that were readfrom the other three sen‑
sors. The listing in Figure 3 demonstrates
this technique.

Another way to read the sensors is
through the BIOS, using I N T 1 5 h with AH
= 8 4 h and Dx = 1. The four sensor val‑

ues come back in AX, BX, CX, and DX re‑
spectively. Figure 4 shows how to do this in
Turbo Pascal. While experimenting, you
can also use Microsoft Diagnostics
(MSD.EXE) to read the analogue sensors
through the BIOS.The problem is, there’s a
lot of variation among BlIOSes. This vari‑
ation affects only the scale of the numbers:
a 100-kilohm resistance may give a reading
of 40on one machine and 180onanother.

The third way to readthe joystick port is,
of course, to manipulate the hardware itself.
In effect, implement for yourself what BA‑
SIC and the BIOS are trying to do. I haven’t
tried this. To do it, output any value (it
doesn’t matter what) to port 201h, then re‑
peatedly read that same port, timing how
long it takes each of the lower 4 bits to
switch from 1back to 0.For a range of 0 to
200 kilohms, the time will range from 24to
2200 microseconds. For high accuracy, use
ahardware timer.

Measuring up
We want to solve the equation R e s i s ‑
t a n c e = ( R e a d i n g x F a c t o r ) +
O f f s e t where F a c t o r and O f f s e t are
unknownuntil calibration is performed for a
particular game card and software environ‑
ment. Naturally, you can do the calibration
once, then save the values for future use on
the same machine. The resistance to be
measured is connected in place of one of
the variable resistors in Figure 1.The joys‑
tick port can also measure voltage, by
charging the capacitor from the unknown
voltage through a known resistance. The
charging time is inversely proportional to
the voltage. If the voltage to be measured is
between 5 and 15 volts, the only external
circuitry needed is a single resistor.

Some like it hot
Temperature is especially easy to measure
with the joystick port. The trick is to use a
negative-temperature-coefficient (NTC)
thermistor in series with a resistor whose
resistance is about 70% of that of the ther‑
mistor at the temperature where best per‑
formance is needed. A good combination is

PROGRAM r e a d _ j o y s t i c k ;
{ B I O S j o y s t i c k a c c e s s , }

{ $ I F D E F WINDOWS}
USES WinDos, WinCrt;
VAR r : T R e g i s t e r s ;
{$ELSE}
USES D o s , Crt;
VAR r : R e g i s t e r s ;
{$ENDIF}

BEGIN

e l r s c r ;
WHILE NOT k e y p r e s s e d D O

BEGIN
gotoxy ( 1 , 1 ) ;
r . a x : = $ 8 4 0 0 ;
r . d x  : =  1 ;
i n t r ( $ 1 5 , r ) ;
w r i t e l n ( r . a x : 5 , r . b x : 5 ,

x . c x : 5 , r . d x : 5 )
END

END.

Figure 4 - Readingthejoystick port in Windows
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Pin1 (+5V)

68
kQ

To PC
joystick

port
100-kQ

thermistor

Pin 3 (Analog input) 6:00 6:30 7:00 7:30 8:00

Figure 5 - APC thermometer

a 100-kilohm thermistor with a 68k resistor
as shown in Figure 5. This gives 1Fresolu‑
tion over a range of several tens of degrees.
With considerable loss of resolution, you
can use a 10-kilohmthermistor with a4.7 re‑
sistor (allowing for 2.2k already inside the
joystick port). The resistor ‘linearises’ the
thermistor sothat 1/R is close to being line‑
arly proportional to the temperature. You
can then use the algorithm in Figure 3 to
calibrate for Fahrenheit, Celsius, or Kelvin
temperature. (Or even Rankine or R_au‑
mur,if your tastes run toward the exotic.)

To calibrate the thermistor, bind it tightly
to the bulb of an accurate thermometer by
wrapping with aluminum foil. Then apply an
outer wrap of waterproof plastic and immerse
the whole assembly in hotandcold water.

What’s this good for? Figure 6 shows
one example: a graph of the air temperature
in my computer room, measured once per

Joysticks under
Windows

There are two ways to read the joys‑
tick port under Windows. The low
road is to use the BIOS, as shown in
Figure 4. This is more complex than
simply issuing an INT instruction in
the middle of a Windows program,
but Turbo Pascal and Turbo C++ pro‑
vide routines that do the housekeep‑
ing for you (intr and_ int86
respectively).

The high road is to implement a
device driver for the joystick port,
supporting the joystick API docu‑
mented in the Windows Multimedia
Reference. A sample is included with
the MicrosoftWindows Device Driver
Kit and has also been distributed
separately as IBMJOY.ZIP. As sup‑
plied, this driver isn’t quite suitable,
because it recalibrates itself peri‑
odically under the assumption that a
real joystick is attached. Still, it could
easily be modified to read resistance
directly, storing machine-specificcali‑
bration information in WIN.INI.

Figure 6 - Graph of air temperature

minute, then graphed with Quattro and
post-edited with Corel Draw.This room has
a rather large oscillation in temperature as
the thermostat clicks on and off. At 7:00, the
heat in another part of the house was turned
on, changing the waveform but not the am‑
plitude. Another obvious use for a thermis‑
tor is to monitor the temperature of an
80486 or PentiumCPU. In this case, calibra‑
tion may not be necessary. All you need is a
relative reading, and a warning if the CPU
suddenly gets hotter than normal.

Helloworld
The joystick port can measure anything that
translates into resistance, voltage, or cur‑
rent ‐ and that means practically anything at
all. For instance you could use a CdS photo‑
cell to measure light intensity. Calibration is
up to you. Humidity sensors, barometric
pressure sensors and even potentiometers |
with weights (to measure position or accel‑
eration) are other possibilities. a

Michael Covington does research on compu‑
tational linguistics and manages the artifi‑
cial intelligence lab at the University of
Georgia. His other interests include electron‑
ics, ham radio, and astronomy. This article
first appeared in PC Techniques.

Still More Uses for a
Joystick Port

Besides what's already been men‑
tioned, you could usea joystick port to:
@ Detect switch closures, tracking

the state of athermostat or
burglar alarm, the movement of a
modeltrain, or the activities of a
trained hamster

@ Accept 4bits of parallelTTLlevel
data directly, through the
switch-closure inputs;

@ Usethe ON STRIG(n) statement
in BASIC to make switch closures
trigger event-driven routines;

@ Steal5-volt power from the
computer for some other
accessory (after all, the joystick
portbrings outboth+5V and
ground).
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ZINC® APPLICATION F R A M E W O R K ™4.0.TO D AY THE WORLD, TOMORROW THE UNIVERSE!

OBJECTS & FEATURES

= NEW OR ENHANCED

C++ CLASS LIBRARY WITH:
STRING
FORMATTED STRING
DATE
TIME
NUMBER
BUTTON
RADIO BUTTON
CHECK BOX
VERTICAL LIST
HORIZONTAL LIST
COMBO BOX
NOTEBOOK
TABLE
PULL DOWN MENU
POP UP MENU
TOOL BAR
STATUS BAR
SPINNER
SLIDER
SCROLL BAR
ICON

PROMPT
GROUP BOX
DRAG & DROP
GEOMETRY MANAGEMENT
EVENT MAPPING
PALETTE MAPPING
OBJECT PERSISTENCE
HELP SYSTEM
ERROR SYSTEM
PRINTER SUPPORT
LOGICAL & NATIVE

MESSAGE PROCESSING
AND MORE...

G L O B A L S U P P O RT

RUNTIME LOADABLE
SINGLE-BYTE (ISO)
DOUBLE-BYTE (UNICODE)
DELTA STORAGE
UNIVERSAL TIME
13 LANGUAGES
19 LOCALES

WEtee

Zinc Designer™ 4.0 is an al l n e w mult ip lat form visual
development tool with Drag and Drop, Geometry Management,

Persistent Object Storage and more . . . .

P L A T F O R M S

DOS TEXT
DOS GRAPHICS
MICROSOFT WINDOWS:

WIN16, WIN32s, WINNT
IBM OS/2
APPLE MACINTOSH
UNIX TEXT (CURSES)
OSF/MOTIF:

SOLARIS, SUNOS,
HPUX, AIX, OSF/1,
QNX, SCO, X-86.
DESQVIEW/X

NEXTSTEP
INTEL, MOTOROLA
X/WINDOWS

AND MORE...

Z I N C D E S I G N E R

BUS ARCHITECTURE:
22 WINDOW OBJECT

EDITORS
INTERNATIONALIZATION

EDITOR
IMAGE EDITOR
MESSAGE EDITOR
CHARACTER SUPPORT

SINGLE-BYTE (ISO)
DOUBLE-BYTE (UNICODE)

PERSISTENT OBJECT
STORAGE

DRAG & DROP
IMPORT/EXPORT NATIVE

IMAGES & RESOURCES
AND MORE...

H O L D T H E W O R L D I N Y O U R H A N D .

C A L L + 4 4 ( 0 ) 1 8 1 8 5 5 9 9 1 8 . WE‘ ’LL S E N D Y O U

A FREE T E C H N I C A L I N F O R M A T I O N K I T T H A T W I L L

S H O W Y O U J U S T H O W A M A Z I N G

Z I N C A P P L I C A T I O N F R A M E W O R K I S .

I N T H E U . S . C A L L : 1 . 8 0 0 . 6 3 8 . 8 6 6 5 ;

A S I A : + 8 1 ( 0 5 2 ) 7 3 3 4 3 0 1 ; O T H E R : 801.785.8900Z n (
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EXE C
report

In this second
installment of the EXE

C++ compiler report, Rhea
Laboratories compares two of

Microsoft's main competitors.

The problem lay in
identifying exactly which
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ompiler
- Part  I l

In the December issue of EXE I wrote about
the Microsoft family of C++ compilers,
namely Visual C++ 1.5 and 2.0 versions.
This month it’s time for the main competi‑
tors, these being Borland C++ 4.5 and Sy‑
mantec C++ 6.1. At the time of writing
Symantec had announceda version 7.0 re‑
lease of its compiler so I have also provided
a brief overview of the Terminator beta of
this new compiler.

Borland C++ 4.5
While I was preparing this article Borland
C+ 4.5 ( B C + 4.5) was released. As a con‑
sequence I have based the review upon a
field test release, code named Matador.
BC++ 4.5 is a Windows-hosted compiler for
DOS, Windows and Win32. What differenti‑
ates the new release from its predecessor is
increased support for Windows NT and
Windows 95, 32-bit VBX support and a new
OCF C++ class library for developing OLE
2.0 applications. Supporters of Visual C++
and MFC could perceive the new compiler
as Borland’s go at playing the catching up
game with Microsoft. But Borland has a de‑
vout following. And, in many ways, the Bor‑
land compiler is avery different product.

At ARM's length
The BC 4.5 C++ language implementation is
based upon the draft ANSI standard and the
ARM. Compile time options for C compila‑
tion allow you to select strict compliance
with ANSI, Unix System V, Kernighan and
Ritchie or to enable full Borland extensions.
It includes full support for C++ exception
handling, aswell as a set of C-based excep‑
tion handling facilities based upon the
_ _ t r y, e x c e p t and _ _fi n a l l y key‑
words. C++ programmers will of course
generally wish to stay with the ANSI C++
exception commands. Class and function
Templates are fully supported.

To take advantage of the multi-threaded
environment of NT and Windows 95, Bor‑
land extends the language with a ‘thread
variable’ _‐ declaration. Unlike the
__declspec ( t h r e a d ) used byMSasim‑
ple __t h r e a d type modifier is used in‑
stead. Pointer variables in BC++ 4.5 cannot
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be__ t h r e a dvariables and no run-time ini‑
tialisation is allowed.

Talking segments
Several extensions are included for Intel
80x86 segment-based programming, includ‑
ingn e a r , f a r , h u g e ,__cs,__ds,
__es,__ssand__seg. The __seg prefix
creates apointer to an object with asuitable
segment address and an assumed offset of
zero. In use, it is implicitly cast to far point‑
ers. However, there is no support for the
MS__based pointer type. Other MS uses
of these extensions are not supported by
Borland. These include using _ f a r in a
non-pointer declaration, to force data explic‑
itly to be in a far data segment, or in con‑
junction with new, to force allocation to be
from afar heap. Statements such as:

U s e r D a t a _ _f a r * t e m p U s e r =
new __far U s e r D a t a ;

will fail with a compile-time error.
Other declaration extensions include

_ _ i n t e r r u p t for writing interrupt service
routines and the now common extensions
such as__cdecl, p a s c a l , __expor t ,
__ impor t e t c .

IDE loves and hates
The source editor is good,with user-configur‑
able key bindings. Designed as a standard
MDIapplication, it is uncluttered and easy to
read. I found the configurability of the type
and detail of compiler warnings excellent. At
its highest level, it showed huge numbers of
warnings, severalhundredin fact (fortunately
in this case harmless) that had notpreviously
been identifiedby either the MSor Symantec
compilers. The problem lay in identifying ex‑
actly which message options check box
turned off the ones I was getting!

Like the other modern development plat‑
forms B C + 4.5 offers ‘syntax colouring’,
but carries it slightly further, allowing you
to specify specific code elements as italic,
bold or underlined. Certainly I found the de‑
fault bold keywords and italicised com‑
ments was comfortable and increased
readability.
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The project facilities are good, support‑

ing compound projects consisting of multi‑
ple targets, whichmay be amixture of types
(a Windows .EXE and a corresponding
-DLL for example).

Borland has extended the help facilities
of the system by supplying its own help en‑
gine. This is more configurable than the
standard MS help engine and can be ex‑
tended to search across multiple help files
(includingyour own).
Annoyingly, some of the basic IDE op‑

erations, such as add source file to project,
appear only to be on the toolbar or right‑
click context-sensitive menu. I could find no
corresponding main menu option. This
meant that getting to it without the mouse
was notvery convenient.
The facility for adding items to a project

was simple, consisting of a multi-select list
box which added the selected items. The
user can select which icons are to appear in
the toolbar. But the toolbar is fixed at the
top (or bottom) of the screen, rather than
beinga floating, dockable toolbox.

Other tools
I found the browse facilities less convenient
than those of the MS or Symantec compil‑
ers, partly because every Browse I issued
came back with “EXE not found!’. LikeMS,
Borland has developed an excellent facility
that you can’t use until you have a clean
compile, by which time you don’t need it so
urgently. I had to use the less convenient
(and slower) g r e p facilities.
The Borland resource tools are available

from the IDEby amenu option. It contains
all the usual options for editingWindows re‑
source files. Additionally, facilities for Ver‑
sion resourcesare included.

Borland C++ also provides a full inline
assembler. Assembly-language source is
written in an__asm block, as in the MS or
Symantec compilers. WhenI tried it for the
first time it complained of a syntax error in
the instruction

c a l l DOS3Ca l l
which had been accepted by both the MS
and Symantec compilers previously. Press‑
ing F1with the cursor on the callmnemonic
found no matching entries in help. Bor‑
land’s extensions to the help engine needs
extendinga little further, perhaps.I still ha‑
ven’t managed to find out exactly what it’s
complaining about, but I suspect that the
problem is over-aggressive checking of type
modifiers in the assembler.

An example port
In general, the conformance of the Borland
library function and data structure names to
the corresponding MS names was good (in
so far as this is desirable), with a few slips.
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Symantec C++ Terminator
During the life of this report, Symantec will launch C++ version 7, currently code‑
namedTerminator. Beta 1,examined for this article,was clearly very early andwas not
yet particularly stable. It did however allow aview of where the product should beby
release. Beta 2 will be covered in detail in the full published report. The beta offers
conventional-lookingmulti-windowC++ development system,muchlikeSymantecVer‑
sion 6.x, butwith several newmenu options both on the main menu and on the menu
of the individual source editwindows. Under the hood though, weare lookingat some
major advances in usability for C++ programmers.

Terminator indeed
It's a good fast compiler, on a par with 6.x. But Symantec was not satisfiedwith that.
‘Youcan tweak the code andmaybeget an extra 10-15%,but so what,’ said DanPutter‑
man of Symantec. It has gone instead for a radical improvement in compilation and
project build throughput for network users. InstallingNetbuild Supervisor and adding
the Netbuild Servers to several machines onaNetwork, gives you distributed project
building. Each compilation is automatically farmed out to a ‘spare’ machine with suffi‑
cient capacity. As many compilations as possible take place in parallel. The result is a
massive reductionin time to build large systems.

Power in the parse
The development environment is fundamentally similar to the Symantec 6.1 IDDE.
But, the user nowhas the choice of button size on the toolbars. All the toolbars can be
edited and ‘docked’. The major new facility of Terminator is the edit-time parsing of
source files. This, coupled with a highly integrated set of browsers, editors and class
representation/manipulation tools, offers a very sophisticated approach to C++ source
editing. It allows you to operate directly on classes, members and methods, without
havingto worry about the source file structure of the project.Andunlike the Microsoft
Visual Workbench source Browser facilities (which are in any case not aspowerful),
the edit-time parsing means that all the facilities are available long before you reach
the point of a successful projectcompilation. Furthermore.the Optlink linker hasbeen
substantially rewrittenasamulti-threadapplication and is extremely quick.

Catching upwith MS
Terminator includes the full MFC3.0 class library forWindows andNT development.As
in Symantec 6.x,Terminator (at least in current Betas) includesno DOSgraphics librar‑
iesat all.DOSprogrammerswill stillneedto contactFlashtekto buy these facilities.
The compiler supports all previous Symantec language extensions aswell as the

MS language extensions needed for compatibility. Additionally, many MS-defined
#pragmas are nowsupported directly by Symantec.

Tooling up
The resource tools have been completely redesigned. Now there is a resource man‑
agement shell, which brings in awide range of individual resource editors asneeded,
all beingmanaged using the OLE2 in-place activation/editing. Very neat, and techni‑
cally elegant. The debugger has beenextensively rewritten.Symantec appears to have
given good consideration to the problems of debuggingmulti-threadapplications. It is
possible to ‘freeze’ and ‘thaw’ threads individually, or to allow multiple threads to step
in parallel and soon. This shouldmake it mucheasier to identify and fix possible syn‑
chronisationproblems.

Overall view
Symantec has raisedthe stakes in theC/C++market,with aproduct that shows the po‑
tential of delivering significant performance and productivity gains, at an extremely
competitive price.

For example, _ l o c k i ng does not map to
locking. Also, while _dos findfi rs t
maps t o d o s_ fi n d fi r s t , i t takes a
pointer to a s t r u c t find_t , not to a
s t r u c t _find_t. Such minor differ‑
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ences, while easy to get round, make port‑
ing MS code to Borlandmore time-consum‑
ing than it need be. Borland would be
well-advised to look more closely at this
area.
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WhenI attempted to convert a project

from MS to Borland it failed at several
points, with errors mainly as a result of lan‑
guage differences. Having finally overcome
these, everything compiled cleanly. Except,
that is, for the hundred or so warnings!
Then it failed to link. with a syntax error on
line 1of the .DEFfile:

NAME " L a t c h e s "

Borland’s linker is the first I have en‑
countered that does not allow the name to
beenclosed in quotes.
And despite my best efforts, with maxi‑

mum space optimisation, care on things
such asfunction prologs etc, a program that
routinely compiles assmall model (but only
just) under both MS and Symantec fails,
with _TEXT exceeding 64 KB under Bor‑
land small model. It has to be built as a
larger model. Aggravating, rather than a
realproblem.

So far, converting a program containing
201,000 lines of code in 18 .CPP/.H files
from MS to Borland has taken about half a
day. But the end is in sight. For some rea‑
son, it’s failing to find the s t r c h r and
set_new_handler functions at link time.
These were fine in small model. But I ex‑
pect I'lltrack that down fast enough.

Howwise?
Borland C++ uses the Borland OWL library
(Object Windows Library) rather than the
MFC class library as the object oriented
framework for the visual API. Integration of
the resources to the application is via the
ClassExpert, which allows you to select any
interfaceclass andany of theWindows mes‑
sages or class virtual functions, then add a
handler for it. Application Expert issues a
series of dialogs which allow you to specify
the type of application you want to create
(SDI/MDI, with/without OLE 2, etc) and
will then create a ‘standard shell’ for such
anapplication.

To catch abug
The Windows debugging facilities are fine.
There’s a good debugging tool built-in the
IDE,although there is no debug support for
threads. Sothere is no support for suspend‑
ing and restarting threads and I can see no
easy method for viewing values of thread
variables for aspecific thread.

One nuisance is that you cannot debug a
DOS product from the Windows IDE. Yet
Borland has decided not to offer DOS IDE.
So for DOS work, you’re back in the ’bad
old days’ of amixture of Windows IDE and
the DOScommand line.

BC++ 4.5 also has remote debugging fa‑
cilities via serial port or network and acom‑
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Symantec C++ Professional6.1 Borland C++ 4.5

MSVC1.5

Description | C++ development system for 16/32-bit DOS, | C++ development systemfor 16/32-bitDOS
Windows, Win32s and NTapplications. Win32

Price DOSX32-VM DOS £349
: Extender £150.00, £100.00 (withvoucher) £99

FlashViewdebugger, £150.00, £100.00 (with | £149 competitive products upgrade
voucher) |
FlashGraphics library, £150.00, £100.00 |

} (with voucher)
| Any two of the above,£275.00, £200.00
| (with voucher)

All three products (combo order), £400.00,
£275.00 (with voucher)

Support Free telephone support
Network Supports Standard NETBIOS networks for Networksupport for remotedebugging
Support _ _| remote debugging.
Contact ‐ Available from dealers Borland

Telephone 0628 592222, fax 0628 592393 0734 320022
Flashtek Tel 0476 74108, fax 0476 6138

For Fast compilation speed. It's robust,workmanlike, andeasy to use
: It's robust, competent and easy to use OWL applications aremoreportable toOS/2

Template support than MFC
Remote RS232serial and Network Browsefacilities are excellent, butonly
debugging. availableAFTERa cleancompilation
Source ofall libraries included Royalty-free32-bit DOS Extender.
Compatibility with Microsoft fair to good It'srobust,attractive, andeasyto use.

|.Template support
| Exceptionsupport |
RemoteRS232serial andNetwork |

i debugging. |

Against Tends to lagMSproducts inWindows It isn’t Microsoft
: support NoMFCClasses,you havetouse Borland’s

Noexception handling ownOWL libraries.
MFCclasses only at release 2.0 Browser facilities notavailable untilafter

as NoDOSgraphics library included. cleanbuild.
Browser facilities less sophisticated than |

Figure 1 - Summary of Symantec C++ 6.1andBorlandC++ 4.5

prehensive range of other debugging aids,
includingTurbo Profiler,Turbo Profiler for
Windows, Winsight and WinSpector. Win‑
sight is a toolwhich shows the relationships
between all active windows on the system.
WinSpector is a ‘Dr-Watson’ type Windows
error logging tool.

Installation
Borland BC++ 4.5 was supplied on CD‑
ROM.A standard installation here was just
short of 85MB, although aswith mostmod‑
ern C++ compilers there was anoption to in‑
stall the minimum of files to the hard disk
and run most of the compiler, help, etc, di‑
rectly from the CD-ROM.

During installation, the Borland INSTALL
program changed the path in AUTOEXEC
without giving meany choice. I really dislike
that, asI have to use many products at differ‑
ent times. Frequently the PATH limit is over‑
runwhen programs change it. I prefer to set
up batchfiles for different productswhich set
up the environment correctly. It’s easy to fix
of course,butannoying.

Documentation
The manualswehadon reviewwere for 4.0
4.5 itself arrived on CD without manuals
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fairly late in the project. The 4.0 manuals
however are comprehensive and fairly read‑
able.
The Programmer's Guide discusses lan‑

guage structure, advanced programming,
class libraries and the ANSI C implementa‑
tion. The User’s Guide covers command-line
tools, ProjectManager, IDE,AppExpert, In‑
tegrated Debugger, Resource Workshop
and Class Expert. The DOS Reference is a
guide to DOSProgrammingtechniques, the
DOS Run-time Library and Graphics Func‑
tions.The LibraryReferencelists cross-refer‑
ences, run time support, the run time
library and global variables. There is also
the Object Windows Programmer's Guide,
Advanced Programming, Object Windows
ReferenceGuide and the Turbo Debuggerfor
Windows User's Guide.

Fightingback
Borland was the market leader in the PC
C++ arena for a long time. Then Microsoft
decided to move in. Borland is fighting back
hard and has released an interesting prod‑
uct with good development management fa‑
cilities, with DOS, 32-bit extended DOS,
Windows andWin32s all in one box.

But it doesn’t look closely enough at
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A l l C h a n g e
For Configu ra t i on Managemen t

Wh a t i sA l l C h a n g e ?
Companies have been integrating version
management into their development
environments for a number of years. Version
management, however, fulfills only a part of the
wider Software Configuration Management
solution.

AllChange manages all aspects of the change
process, improving productivity, quality and
reliability.

AllChange provides an active, supportive
environment for product development, testing
and maintenance, but without imposing throttling
constraints and creating bottlenecks in your
procedures. At its heart, AllChange has a
database holding information about all the
configuration items that you wan t managed.
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what the rest of the market is starting to do.
Some of you will no doubt be disappointed
that I have not allowed myself to be drawn
into the debate on the relative merits of
OWL vs MFC here. Hopefully, that’s due to
beawhole series in itselfat some point...

Symantec C++ 6.1
Symantec’s current main PC market offer‑
ing is a full-featured development system
for DOS, Windows and Win32s/Windows
NT. It followed very quickly after Syman‑
tec’s launch of the version 6.0 product, lead‑
ing many to argue, with some justification,
that it was primarily abug fix. Nevertheless
there were some key new features in re
lease 6.1that qualify it asa full technical re‑
lease, not the least of which is the inclusion
of the 32-bit Microsoft Foundation Class
(MFC) library. This greatly simplifies the
job of writing applications that are portable
overWindows andNT.

Speed demon
I found performance excellent. The ma‑
chine I ran it on was a 486/50 under Win‑
dows for Workgroups 3.11. The compiler
was run from a doublespeed CD-ROM.
There was no32-bit file access but I set upa
large SMARTDRV cache covering the CD‑
ROM.With this configuration a debugcom‑
pile of a small Windows application took
only about one third the time of the same
compilation with MicrosoftVisual C++ 1.5 in
the same environment. But if you do not
have enough RAM for a large SMARTDRV
cache, you are likely to want to install more
of the system onto hard disk. I have not yet
compared ‘final release’ optimised compile
times or executionspeeds.

But noexception...
Symantec 6.1includes full template support,
but ANSI style exception handling is not
supported. TheSymantec compiler supports
the majority of language extensions defined
by Microsoft in MS VC 1.5. These include
__near, f a r and __huge. However, it
does not include _ ba s e d or __s e l f
modifiers. Instead, it provides the less ver‑
satile but more explicit __cs and __ss
modifiers for specifying that the object de‑
fined is in the code segment or the stack re‑
spectively. Symantec 6.1 also defines the
__handle modifier,which provides simpli‑
fiedaccess to EMSmemory.

Shame about the toolbar...
The Symantec compiler is still obviously a
descendant of Zortech C++ that the com‑
pany bought a couple of years ago. But it
has been extensively reworked. In fact, the
Windows support no longer bears any re‑
semblance to the Zortechproduct at all.The
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compiler comes with a full Windows-hosted
development and debug tool suite called
IDDE (Integrated Development & Debug‑
ging Environment). This is a multiple win‑
dow environment like Microsoft Visual
Basic, rather than a standard MDI applica‑
tion like Visual C++. It’s neat. But, like Vis‑
ual Basic, unless it’s the only application on
screen, I found it visually confusing and
hard on the eyes.
The IDDE hasa standard filing-tabbed

bar along the top that provides for up to five
‘Workspaces’. These are essentially differ‑
ent standardwindow arrangements for your
project. The Microsoft Visual C++ 1.5 envi‑
ronment only allows three. These extra
ones can come in quite handy.

One nuisance is that
you cannot debug a

Quite a lot of the Symantec IDDEis drag
and drop. By dragging aview icon from the
view toolbar into the desktop, it expands
into a window showing the requested view.
I quite like this. But I can’t say the same
about the edit toolbar. Instead of a ribbon
running along the top or down the side of
the current editwindow, or the application’s
main window where God (or perhaps that
should read Microsoft) intended it, there is
a separate rectangular block. It is free-float‑
ing and applies to whichever text window is
currently selected. Still, free-floating tool‑
bars seem to be the current fashion. But the
Symantec 6.1bars will not ‘dock’ like those
ofWord orMSVC 2.0. Drag them to the top
of the screen, and they still sit there, as rec‑
tangular blocks. The IDDE does not have
the sophisticated browse facilities of Mi‑
crosoft Visual C++, although the SuperFind
option does allow searching across multiple
source files.

One good feature of the product is the
ability to have compound projects. These
are projects which are made up of sub-pro‑
jects. This makes it fairly straightforward to
produce applications which contain more
than one EXEor DLLcomponent, making it
mucheasier to develop ‘real’ applications.

32-bit but noOLE
The main big new feature of this 6.1 release
is the inclusion of the 32-bit version of the
Microsoft FoundationClasses for Windows.
From the same source you can now gener‑
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ate MFC applications for 16-bit Windows
3.1x, Win32s and Windows NT. I suspect
some ‘leading edge’ programmers may be a
bit disappointed. The MFC class library is
only release 2.0, not 2.5.The sexy new stuff
for OLE2 is absent.And you cannot use the
MFC to create the thread code of an NT
multi-thread application. This level of MFC
is non-reentrant.

MScompatible
Symantec’s 6.1C++ (SC 6.1) is essentially a
minor upgrade from 6.0. However, a num‑
ber of new features have been added to im‑
prove compatibility with Microsoft C++.
One significant new addition in 6.x is sup‑
port for __i n t e r r u p t functions, which
should simplify writing libraries that are
portable between Microsoft and Symantec
C++. Another welcome addition is the inline
assembler, with similar syntax and seman‑
tics to the one in MS VC 1.5,although there
is a small bug in it. In order to reduce er‑
rors, Symantec has separated the name
space for JMP labels from other labels. But
it hasbeenoverdone . Socode suchas:

u n s i g n e d l o n g r e b o o t =
O x f 0 0 0 f f f 0 u l ;

jmp [ r e b o o t ]

will generate a ‘missing label’ error. It
should not, and does not underMSVC 1.5.
There is one continuing minor aggrava‑

tion with the Symantec 6.1 libraries, from
the portability point of view. This is that Sy‑
mantec has implementedasmacros, several
routines coded by Microsoft as functions.
Many ofthe _dos_xxxxxxx functions are
implementedthis way.
This means that programs linked using

Symantec-supplied functions to Microsoft li‑
braries, such a s v e r l . 1 l i b and
1zexp1 . 1 i b ,will fail during the link proc‑
ess. The libraries cannot see the
_dos_xxxxxx functions. To get round it,
you need to define a set of short wrapper
functions. These are each given the ‘full’
name, with the leading underscore, and call
their respective equivalent Symantec func‑
tions without the leading underscore in the
name.

Keeping them as functions rather than
#defines and using COMDEF records to
map them to the Microsoft namings, would
be preferable. This would be similar to the
way OLDNAMES.LIBworks in MSVC 1.5.
Another minor ‘gotcha’ that may hit pro‑

grammers converting C++ code from Mi‑
crosoft to Symantec appears to be apossible
different interpretation of __cdecl when
applied to variables, as opposed to func‑
tions. I have had problems with constructs
such as:
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i n t __cdecl
szName [TITLEBARNAMELEN] ;

when linking to a Microsoft library
(SCRNSAVE.LIB for example). LINK failed,
unable to find labels that were there. The
problems were solved by surrounding the
definition (or definitions, or awhole header
file) with a n e x t e r n " C " :

e x t e r n  " C "

{
i n t __cdecl

szName [TITLEBARNAMELEN] ;

but there was no evidence in the MAP files
of any difference in the name mangling of
szName, between SC 6.1and MS VC1.5.

Intothe Blue Sky
Two resource kits are included. The first,
the Symantec Resource Toolkit, is a fairly
standard Windows resource kit, allowing
you to create and edit menus, icons, dialog
boxes, accelerators, bitmaps etc. The sec‑
ond is Blue Sky Visual Programmer, a
richer kit altogether. Using it, not only can
you design the resources, you can also
specify how they interrelate. For example,
you can specify that a particular menu op‑
tion is to trigger a corresponding dialog
box. You can then ‘test view’ the resource
set, with all these relationships working as
they will in the final application. Visual Pro‑
grammer can then generate the skeleton
source for the application. Other controls
and resources can be tied to user-written
code.

Visual Programmer is not inherently tied
to generating MFC-compatible source. A
‘Switch-In Module’ to Visual Programmer
specifies what type of source generation is
required. The Symantec package includes
the MFC C++ SIM; other SIMs available in‑
clude ANSI C, Borland OWL and OS/2
PresentationManager.

Fasts, ‘cute’ linker
Two linkers are included. LINK386 is used
for linking the DOS Extended 32-bit pro‑
grams. The main one is an enhanced ver‑
sion of Optlink. Symantec acquired Optlink
earlier this year. Optlink is a pretty quick,
one-pass linker, with a number of extra fea‑
tures, including recursive elimination of
dead code and unreferenced global vari‑
ables. It also claims to be able to make the
M a k e P r o c I n s t a n c e ( )
c I n s t a n c e ( ) functions superfluous for
Windows programmers. This is cute, but if
you likeyour source code to be portable it’s
perhaps not such agood idea.

and F r e e P r o - ‑

32

Flashtek add-ons.
Like the earlier Zortech compiler, Symantec
C++ 6.1includes acut-down royalty-freever‑
sion of the Flashtek32-bit DOS Extender. It
allows you to build 32-bit DOS applications
that will r u n under DPMI, VCPI or XMS
memory managers. However there is no
ability to debug such 32-bit DOS programs.
If you seriously want to do 32-bit DOS de
velopment, you almost certainly need to get
the full Flashtek X-32 DOS extender and
FlashView debugger. The X-32 Extender is
a later version than the DOS extender bun‑
dled by Symantec. Flashview is a compat‑
ible 32-bit debugger.

perhaps not such a
good idea

From release SC6.0 onwards, Symantec
has also omitted the Zortech flash graphics
library. It has not replaced it with anything.
If you need to do graphics work under
DOS, you will need to make another call to
Flashtek. At least the voucher included in
the Symantec box gets you a discount on
the price of the library...

Bugfinding
The Windows debugging facilities seem to
be excellent. Local debugging of an applica‑
tion in aWindow is supported of course, but
so is remote debugging over RS232 or a
NETBIOS-based network. DOS debugging
is based on the Periscope debugger, again
with local debugging and remote debug‑
ging over RS232 or Networks. The one dis‑
appointment is, as mentioned above, you
cannot debug 32-bit DOS extended applica‑
tions without adding the Flashtek tools.

Installation
Symantec C++ Professional is supplied on 3"
floppies and CD. You can install it to your
hard disk from floppy or CD, or you can run
it directly from the CD-ROM drive. A typical
installation to the hard disk is likely to re‑
quire take about 60 MB of disk space, al‑
though the INSTALL warns. of
requirements of up to 90MB. If you r u n the
compiler directly from the CD, you can get
away with only about 10 MB of hard disk
space for miscellaneous DLLs, etc. You can
cut this down even further if you do not in‑
stall the sample sources.
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Documentation
Well, the arrival of another set of manuals
to read through is always interesting. This
one is 13" thick. Ten inches of that, though,
is the rebadged Microsoft documentation
for the MFC Foundation Classes and Win‑
dows API. The remaining six manuals are
GettingStarted Guide, User’s Guide & Refer‑
ence, Compiler & Tools Guide, Run Time Li‑
brary Reference, Visual Programmer User's
Guide and the MFC C++ SIMUser's Guide.

But before you use the system, you must
look at the README files. They contain a
list of about 50 functions and global vari‑
ables that are in the manual,but are not yet
implemented. Many of them are synonyms
for functions that do exist (delay is not im‑
plemented, but m s l e e p is, for example),
and can readily be handled by macros or
one-line inline wrapper functions. Most of
the others are related to timezone han‑
dling, which many PC programmers tend to
forget about anyway. The workarounds for
the rest should not be that onerous.

As with most current C++ development
systems there is comprehensive online help.
Howevernot all of it is ascontext-sensitive as,
say, the Microsoft product. Pressing F1while
the cursor is over the __asm keyword, for
example, does not actually bring up help on
the inline assembler. You have to search for
it. Help for the library functions, Windows
API functions etc is context sensitive.

Not too negative
When you sit down to write about a product
you're seriously using, it’s easier to concen‑
trate on the problems rather than describe
the good points. It is consequently easy to
give a negative impression of a product that
really doesn’t deserve it. This is one such
product. In reality, Symantec has produced
a versatile, high quality C++ development
system. It is well documented and provides
the programmer with all the major tools he
needs for development of DOS, Windows,
Win32s and Windows NT applications. Seri‑
ous DOS programmers will, however, want
to get in touchwith Flashtek.

Coming next
Well that is all for now. I complete the EXE
Compiler Report next month by covering
several of the less prominent players in this
market. These will include compilers from
Watcom, MetaWareand Topspeed. a

This article is basedon a special report com‑
missionedbyEXEmagazineandproduced
byRhea Laboratories. Thefull report is
pricedat £35for the Technical version and
£70for the Management version. Ring
Suzanne Chamberlain on 071287 5000for
details.
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GE Windows Development aa
Doc-To-Help - help authoring £259
Robo-HELP - help authoring £365
InstallSHIELD- installation utility £325
Smalltalk/V Windows £295
PC-Logo Windows £60
PI Document Editor - new pricing £345
Smalltalk/V for Windows 16or 32-bit £Call
Zinc Application Framework £call
Graphics Server SDK £245
SmartHeap Win or DOS £345
TCP/IP Development tools £call
CodeBase or CodeBase++ £239
Greenleaf Commlib 5.0 Prof £345

T E E S E V 2Valuc E R A S
Disctinct TCP/IP Visual Ed £225
Spyworks by Desaware £115
Spread/VBx £165
TrueGrid Pro £115
VBAssist £139
Designer/Data Widgets £95
VBTools 4.0 £110
QuickPak Professional for Windows £145
QuickPak Scientific for Windows £110
PinPoint/VB - API debugger £135
Grid/VBx, Tab/VBx £call
Win/Widgets VB £99

ae Vindows 72 aS
SmartHeap Win/32 £525
Win Widgets/32 £295

GE Mathematics & Science
eMathematica - DOS, Win, Mac,
Workstations, Education & Student pricing.
eDerive - new ver 3.0 - call for upgrades.
eOrigin windows scientific plotting.
eLindo & What’s Best Linear Programming
eSigmaPlot, SigmaStat, TableCurve
...manymore for maths &stats.

S S X  R E
eSCO UNIX operating & dev. systems.
eSCO Open Desktop, TCP/IP and NFS.
eFoxPro for SCO UNIX (NEW)
eRC TCP, NFS and Xwindow servers

SS For FORTRAN a
Lahey FORTRAN 90 - new £625
FORTRAN toCtranslators £call
MS FORTRAN-77 5.1 - DOS £145
MSFORTRAN Powerstation - DOS £229
MSFORTRAN Powerstation - NT £399
IMSL Numerics for MSFortran £call

ME Cross Development
Hi-Tech CCross - many targets £call
Introl CCross - many targets £call
2500AD Cross Asm & Simulators £call

e e  e e .
FrontRunner - run VC++ 2.0 from Win £95
TNTIDOS Extender - 32 bit £329
286IDOS Extender - 16 bit £329

ae Microsott aS
Visual C++ 2.0 CD, & VC++ 1.5 16-bit £299
Visual C++ 2.0 CDupgrades MSC/C++ £149
Visual C++ for MIPs and Alpha NT £595
Visual Basic Windows PE £229
TEST for Windows new 3.0 £465
Macro Assembler 6.11- NTor DOS £110
Access 2.0 (upgrades available) £289
Access Developers Kit £295
Multimedia Viewer £239
Project for Windows £375
Windows for Worgroups, Windows NT £call
Officeand Office Professional £call

(See FORTRANSection)

ES Editors and Tools
CodeWright Editor Win or Win NT3.1 £175
CodeWright Fusion for MSVC++ £109
Multi-EDIT Pro - DOS £129
DemoQUICK - create Windows Demos £395
PCLint C/C++ - Lint code checking £149
Flowcharting & diagramming tools £call
Track Record - bug tracking software £110
Archimedes BugBase £375

S S  K S  c S
MKS Toolkit of Unix tools £210
MKS RCS - Version Control £275
MKS Lex & Yacc for C, C++ & TP £215
Internet AnyWhere - off line news & Mail £99
For Windows/Dos, 0S/2 & NT, call for multi-user
licences onallMKSproducts.

abreas

Be \/al.0
Watcom C/C++ 10.0 CD-ROM (special)£155

Printeddocumentation is also available
Watcom Fortran-7732 - DOS,OS/2, NT £375
Watcom SQL - DOS,Win,0S/2 £229
SQL Servers for DOS, Win, 0S/2 & Netware

S E S S F o l )
Borland C++ new version 4.5 £295
Borland C++4.5 & Dbase Frameworks £415
Upgrades & Comp. Upgradesavailable
Power Pack for DOS
Borland C++0S/2 new version 2.0
Turbo C++ 3.0 & World C++ Video
Visual Solutions Pack of Vbxs
Turbo Assembler
Brief Programmers Editor
Borland Pascal & Turbo Pascal £call
dBASE for Windows & upgrades £call

CR oo
BOUNDS-CHECKER Win/32 £195
BOUNDS-CHECKER Win £195
BOUNDS-CHECKER Win/NT £195
BOUNDS-CHECKER Win/DOS £195
Soft-ICE/W with 32-bit functions £295
Call for savings on Nu-Mega bundles

ES PVCS Specialists
ePVCS Version Manager is available for
Win, Win NT, OS/2 and many Unix platforms
in single user and work-group configurations
for all development teams.

a e s0 S)e e e
OS/2 Warp for Windows -3.50rCD £Call
IBMC Set++ bundle on CD £185
Includes OS/2 Windows & Kase:Set
Visual Age
CA-Realizer

GR CLIENT/SERVER
Btrieve Development DOS or Windows £395
Btrieve Client Engines DOS or Windows £645
Scalable SQL for Netware £call
PowerBuilder Desktop 4.0 (New) £475
MSSQL Workstation System NT £399
incl. SQL Serverand VBand VCClient dev toolkit

AS S e e S CAS: S e m i :
EasyCASE Professional Win 4.2 £695
EasyCASE DataBASE Eng for SQL £call
InfoModeller Desktop £call

£69
£329
£79
£59
£59

£125

£1,295
£99

New vers ion 4.5 of Borland C++ has support for OLE apps via OCF,
VBX support in 32-bit apps and hosted on Win, Win NT and
Windows 95.
Microsoft Visual C++ 2.0 now shipping, with option of special offer
‘Windows NTWorkstation version 3.5.
Visual C++ for Windows NT-MIPS & Alpha hosted, are now
available. Visual C++ 2.0 cross development tool for Macintosh
target released.
PowerBuilder Desktop new v e r s i o n 4.0 with OLE 2.0 support
shipping
eNew PVCS Tracker, Track Record and Bug-Base, for recording
bugs and managing their resolution.
«Eiffel for Windows - Personal or Professional versions are now
available.

@PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR IS NOT LISTED @CALL FOR OUR NEW COMPREHENSIVE CATALOGUE @PRICES ARE EXCLUSIVE OFVAT :
@PRICES (EXCEPT UPGRADES & SPECIALS) INCLUDE DELIVERY TOMAILAND UK. SAMEDAY LONDON DELIVERY AT COST @PRICES ARE SUBJECT TOCHANGE - PLEASE CALL TOCHECK @VISA, ACCESS, & MASTERCARD ACCEPTED WITH PHONE ORDERS
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SOFTWARE TOOLS & TECHNIQUES

The Future of C
Cisa sie language.
Francis Glassborow KZ

gives his thoughts on the
possible evolution of the C

standard.
Preparations are now underway for work on
a new standard for C. There are those who
believe that this next version is already be‑
ing standardised as C++. However, I do not
believe that C++ is C any more than C is B
or BCPL. Many of the problems being en‑
countered in writing a standard for C+
arise out of the attempt to perpetuate an
overly tight relationship between the two
languages.

It must have crossed the minds of most
of you that an attempt to derive a large
multi-purpose language with fairly strong
typing from a minimalist, relatively low
level, language with weak typing is inevita‑
bly fraught with difficulties. It is time that
the logical development of C in its own
terms was continued. International stand‑
ards are generally reconsidered on a 10
year cycle. By starting now we will be just
about on schedule for producing ISO C
1999 in five years time. WG14 has started
considering a newmandate to develop C9X.

Think parallel
We should consider the underlying con‑
cepts of the design of C and how to reim‑
plement them in terms of the probable
hardware resources of the first decade of
the next century. I have discussed parallel
computers and processingwith anumber of
experts working with such hardware. They
opine that the time has not yet come for a
fully specified general purpose C for multi‑
processor systems. On the other hand they
agree that such hardware resources will be
as common next decade as floating point
units are on today’s machines. They also
agree that some support for parallel proc‑
essing could be advantageous.

Without any form of direct support for
floating point arithmetic, C would be consid‑
ered of limited and specialist use. It is my
belief that the same will apply to languages
of the next decade in the context of parallel
processing. If the hardware provides multi‑

34

ple processors then the language should
provide at least minimal support for pro‑
grammers to express their intentions in
such environments.

I have in mind two simple extensions to
C which could be implemented now with
very little difficulty. These would both allow
programmers to express their intentions
and support compilers in making better use
of existing hardware.

The two extremes can already be ca‑
tered for. Multi-threading allows large scale
parallel processing. To take advantage of it
we need reentrant library code. Very low
level, machine level, optimisations allows
some scheduling in multiple pipeline envi‑
ronments. Such support is transparent to
the programmer. What we need is an inter‑
mediate levelwhere a programmer can take
responsibility for both Multiple Instruction
Multiple Data (multiple independent proc‑
essors) and Single Instruction Multiple
Data (array processors) architectures.

Towards concurrent data
What is needed is a program construct that
will allow developers to inform the compiler
that a certain set of instructions can be car‑
ried out on several data sets in parallel.
Something like:
f o r
( x i n { l i s t o f e l e m e n t s } }

{
/ * c o d e t o b e a p p l i e d * /
/ *  s i m u l t a n e o u s l y  t o  * /
/ * a l l e l e m e n t s i n t h e * /
/ * d a t a s e t * /

The x in the above might be an aggre‑
gate type such a sa s t r u c t o r a narray. I f
you only hada single processor available
such code should still compile. The advan‑
tage comes when array processors are avail‑
able because you could then use
appropriate algorithms to make efficient use
of the hardware.

Register philosophy
There are many cases where the program‑
mer knows that evaluating several expres‑
sions in parallel is risk free but the compiler
may not be able to make such decision.
What I have in mind is that we should pro‑
vide some support in the same philosophy
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asthat which motivated the r e g i s t e r key‑
word. Before C++ perverted it, r e g i s t e r
allowed a programmer to express an opin‑
ion that a register could be used and to in‑
form the compiler that the address of the
variable would not be needed. C++ changed
this by removing the bar of taking ad‑
dresses of r e g i s t e r variables.

We could introduce a keyword p a r a l ‑
1 e 1which would allow individual substate‑
ments to be evaluated in parallel. For
example:
x = p a r a l l e l ( f ( / * a r g u m e n t s * / )

+ g ( / * a r g u m e n t s * / ) ) ;

would authorise the compiler to dispatch
the evaluation of £ ( ) and g ( ) to separate
processors.

The second use for p a r a l l e l would b e
to support compact multithreading with
something such as:
p a r a l l e l  {

/ * l i s t o f s t a t e m e n t s a n d * /
/ * compound s t a t e m e n t s * /

}

O f course the use o f p a r a l l e l would
initially place a substantial responsibility on
the shoulders of the programmer. The pro‑
grammer would need to know that the
specified code could be executed in parallel.

Checking the programmer
The pay-off for providing specific support
will come from many directions. Program‑
mers will be able to express their intentions.
This will assist both the compilation and fu‑
ture maintenance of suchcode.

What is less immediately obvious is that
tools to check that a programmer’s deci‑
sions were correct would rapidly become
available. Once we can point to areas where
we believe that multi-threading is possible
thena tool could be produced to statically
check our opinion.

The support for SIMD is probably much
more important because in this area pro‑
grammers can often select an algorithm
that will work safely on an array processor if
one is available. Once we have the language
to express such intent we can even provide
alternative code which would execute more
efficiently on a single processor machine.

Unless C develops to support our use of
the underlying hardware it will fade away.
Some people describe C as a high-level as‑
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Dongles?
Buttons!
Plugs?

Get Serious About Software Protection.
When it comes to protectingyour Get Serious-Try it for Yourself
software,you need real solutions - not Findout why HASP isthe fastest
gadgets. You needHASP® - the growing form of protection in the
ProfessionalSoftwareProtectionSystem. industry.Order your HASP
Quick & Easy to Implement Developer's Kit today.
Getting startedwith HASP isasnap.
Interfacesare available for most

The Professional's Choice

programming languages, and avariety
of installationoptions are supplied to
meet your needs and schedule.
TechnologyThat’s Tough to Beat
ASIC technology, sophisticated software and random North Aladdin Software Security Inc.

: i 5 (800) 223 4277,212-564 5 6 7encryption algorithms are just a few reasons your Oe oleae
products are safer when protectedby HASP. E-mail: sales@hasp.com

a . . Intl.Office Aladdin KnowledgeSystems Ltd.DevelopedwithUsers in Mind Tel: 972-3-537 5795,Fax: 972-3-537 5796

Transparency. Compatibility. Connectivity. HASPwas . rm ga a ae
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Tel: 140 859885, Fax: 1412190 56

memberof
mmDenmark Berendsen 39 577100 @ Egypt Zeineldein 2 3604632 ™@Finland [D-Systems 0 870 3520 @ Germany CSS 201 278804
ig Greece Unibrain 1 6856320 @ Italy Partner Data 2 26147380 M@Japan Athena, 3 58 213284 ®@Korea Dae-A 2848 4481

MICROSOFTGsNew Zealand Training , 45666014 lf PolandSystherm61480273 RlPortugal Futurmatica 14116269MlSouthAfrica D LeRoux, 11886 4704
COMPATIBLE” m Spain PC Hardware, 3 4493193 ll Switzerland Opag 61 7169222 ll Taiwan Teco 2 555 9676 lM Turkey Mikrobeta 312 467 7504

z mwAustralia Conlab 3 8985685 ™ Benelux Aladdin Benelux 080 782098 Czech Atlas 2 766085 & Chile Micrologica 2 222 1388

> CIRCLE NO.898



sembler. I believe this is not only a valid
view but, in the long term, is one of C’s
great strengths. But assemblers must sup‑
port hardware facilities.

Anew standard library...
There are other issues besides supporting
the functions that will provide new hard‑
ware. For instance, we should consider a
new internally consistent standard library
that defines performance characteristics as
well asinterfaces. For example, q s o r t () is
a very poor function because it only defines
an interface and fails to tell the important
things that we need to know about a sorting
function. Unless we know which algorithm
is usedwe cannot determine if it is appropri‑
ate to the application’s data set.
To produce high quality code we need to

know what criteria were used in developing
third party code. It may bethat such criteria
do not belong in astandard but they should
beconsideredbefore being dismissed.

Weighing the restraints
When lookingat candidates for astandard li‑
brary we must remember that one of the pri‑
mary criteria for such elements is that they
can be implemented on all but the most ec‑
centric hardware. For instance, however at‑
tractive is g e t k e y ( ) (ie raw keyboard

input), the cost of implementing it in many
multi-tasking environments is unacceptable.

Personally I would be in favour of pro‑
ducinganentirely new standard librarywith
all items defined from scratch. I can imag‑
ine the looks of horror onsome faces at this
suggestion. If your first reaction is along
such lines try to step back from your preju‑
dices and think about the problems new
programmers have with our current Stand‑
ardC Library.

Modules
The second thing I would like to see care‑
fully considered is introducing a module
system into C. I do not want to see classes,
object or inheritance but I would like to see
modules with both explicit import and ex‑
port of identifiers.

Such an extension would greatly en‑
hance our control. While we can get much
of the functionality from using s t a t i c ,
this relies on a rapidly dying view of pro‑
grams asbeingcomposed of files.

Deadends
Of course the extensions we described are
not the only possible way to makeC evolve.
One proposition comes from those that
would like to see no more than a minimal
maintenance release. They believe that we

should tidy up the language and add things
that were missed or deliberately left out in
writing the current standard and leave all
elsewell alone.
Then there is the opposite extreme from

those who believe that the next version of C
should bea tidy well defined C++ like lan‑
guage, only slimmer and without the bells
and whistles. Perhaps something like Ob‑
jective Cwith some ideas from Eiffel thrown
in?
Those who favour the first of these alter‑

natives are choosing a direction that will
cause C to whither and die. Thosewho take
the second option are being unreasonable.
Their efforts should be devoted to produc‑
ing the best possible C++ and not wasting
effort ona rivalproduction.

Any other ideas
So, I have throwna few ideas here. It would
be amistake to focus on the specifics of im‑
plementing such ideas at this stage. What I
hope is that many of you will provide a
thoughtful critique of the ideas themselves
aswell ascontributing some ofyour own.

a
For further information about ACCU write
to Francis Glassborow, 64 SouthfieldRoad,
Oxford, OX4 1PA, ring0865 246490 or
emailfrancis@robinton.demon.co.uk.

Dynamic Linking, Portability
These are just some of the keywords in describing
Rogue Wave's latest C++ class library DBtools.h++, a

DBtools.h++ objects are OLTP-capable,
multithread-safe and with support for error handling,
access to database-specific features, and runtime
binding of Access libraries allowing simultaneous
access to heterogeneous databases what more could
you want?
Al l product names referenced herein are trademarks of their
respective companies
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IntroducingDBtools.h++
the C++ Class Library
for DatabaseAccess

Connectivity, Access, OLTP-Capable, Multithread Safe,
DBtools.h++ offers native connectivity, database
portability, which combined with its rich set of
foundation classes can help you enhance productivity
and simplify deployment of your applications. The
initial release of DBtools.h++ has Access libraries
available for Oracle, Microsoft SQL Server, Sybase
SQL Server, and for Windows only ODBC.

DBtools.h++ is just one of our libraries. Others are
available for GUI, Drawing, Financial, Mathematical,
and Scientific Applications.
CALL USNOWWITH YOUR REQUIREMENT.

Hypersoft Europe
NorthernOffice: 01602-376550
Grove House, 13MainStreet, Keyworth, Notts., NG12 5AA

Southern Office: 01273-834596
PO Box 901, Hassocks, West Sussex, BN6 9ZS
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email: hypersoft_euro@cix.compulink.co.uk
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Three Great NewWindows Products for Programmers
Multi-Edit Professional for Windows is now ShippingVV...Professional for Windows combines the power and flexibility that Multi-Edit is known for

with the integration and graphical ease of Windows. Developers can integrate their compilers,
linkers and makers without leaving the editor. Also, Multi-Edit for Windows offers unparalleled
integration with most VCS systems, including PVCS, TLIB, SourceSafe and MKS-RCS. Integration
into anexisting environment is made possible through powerful DDEandDLL support. Multi‑
Edit for Windows provides the option of linking in acompilers (or any other) help files for full
context/language sensitive help. Unlike some other Windows editors Multi-Edit for Windows
requires only 500k. It can edit a 200 meg file, even if you only have 4 meg of RAM. Multi-Edit
for Windows enhanced Macros Language is now sopowerful that it can be utilized to write entire
Windows applications.With structures, arrays, DLL import and a familiar C-like syntax, almost
anything can bedone. In addition, a full DLL API is providedwith Multi-Edit for Windows. Multi‑
Edit for Windows allows complete customization without the need to write Macros or re-writing .ini files.
Redefining the keyboard, customizing menus, modifying toolbars (or creating new ones) or changing any
setting imaginable is made possible via one central dialog box. Changes take effect immediately without having to
save settings.

Network Version Available

StunningBusiness Graphic
ad 4 Business for Windows is a revolutionary graphing library.

It provides the unprecedented power to present users with "live" graphs. Your users will now
beable to dynamically scroll through Graph data asif they were scrolling through Text data.

* Display and dynamically Browse any type of graph aseasy asbrowsing aDBF/Table
* Completely configurable Graph Browsing engine
+Powerful management of Graph data (Scrolling, Autosizing, Autoscalling, Save and
Retrieve complete graph information, etc.)

« Intelligent End User interaction support
+ Fully integratedmouse support (data/object hot links)
+Fully OOP compatible (includes pre-definedclasses)
* Works with CA-Visual Objects,C/C++ and Visual Basic.

The days of static graphs are over !

Stunning Images

ad a ImagesPro for Windows is the most
comprehensive imagemanaging library for Windows:‑

* Easily add document/Image support (Display, Store, Save, Retrieve, Print, Zoom,

Rotate,etc.) 1 cary November you manond CATecrritar #2(V0 wee caren: a osManse
* Advanced device support (Scanner, Printer, Monitor and Disk) a w e
* Optimized for very fast image processingeven with large document compression
+ Fully supports a wide range of file formats : B M P, .PCX, .TIF, .GIF, JPG
©State-of-the-art compression support : RLE, HUFFMAN, LZW (ZIP), JPEG, CCITT ‘ e t e y n c a e n i o ntre smxm romances
G3/G4 (fax) w o e s

* Supports all Windows printers and TWAIN compatible scanners
* Supports all Windows video resolutions (up to 16million colours)
¢ Binary LargeObject (BLOB’s) management
+Fully OOP compatible (includes pre-defined classes)
* Works with CA-Visual Objects,C/C++ and Visual Basic.

For more information or aDemo Disk onMulti-Edit or the = GnGLENORE
@ Product range contact :‑

RhinoPublishing Ltd, 86 Spring Gardens, Doncaster, DN1 3DJ
Sales : 0302 364 861Technical : 0302 371 711 Fax : 0302 367 111



Absolutely! For design ease and efficiency, t u r n to
EasyCASE®, the complete PC-based toolset for
automating analysis and design.

Flexiblemodeling tools for DFDs, ERDs, and
STCs help you produce asound design‐meaning
fewer surprises at the implementation phase.

EasyCASE captures and keeps track of design
details ‐ especially important on large complex
projects. It eliminates manually-drawn plans
and inconsistent formats, soyou work more
productively.

With EasyCASE, you can accurately document
and maintain systems. The open data dictionary
allows information to beentered and re-used,
minimizing rework and saving valuable time.

EasyCASE
Supports...
Client/Server
Tables
Indexes
Primary&Alternate Keys
ForeignKeys
Referential IntegrityConstraints
Domains
StoredProcedures
Triggers

Analysis &Design
ProcessModeling
DataModeling
State-EventModeling
DesignModeling

Methodologies for
DesignConsistency
Yourdon/DeMarco
Gane&Sarson
Word-Mellor
‘SSADM
Yourdon/Constantine
Chen
Martin
Bachman
Shloer-Mellor
IDEFIX

Schema Generation/
ReverseEngineering
Supports manyODBCdrivers
Access
ANSI SQL
Clipper
BASE
DB2
FoxPro
Informix
Ingres
NetwareSQL
Orodle
Paradox
Progress
Rdb/VMS
SQLBase
SQL Server
Sybase

EasyCASE lets you forward and reverse engineer
xBASE and SQL databases, and provides
enhanced support for client/server applications.

With an intuitive interface and step-by-step
instructions, EasyCASE makes system design‑
and your life ‐ much easier.

For information or a free EasyCASETest Drive,
call today and ask for InfoPak SS2.

System Science
Tel: 0171 833 1022
Fax: 0171 837 6411 Qvergreen
3-5 Cynthia Street f
London N1 9JF : XS
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The seventh seal
oe IBMegos the LD

beast in DOS?Michael FZ
Price gives a sneak preview of
PCDOS7.0, possibly the last
independent version release of

DOSever...

Some observers think the prospects for
DOS are not too bright. Novell has all but
thrown in the towel and Microsoft is plan‑
ningno more releases of astandalone DOS,
once Windows 95 becomes available. So
howwill you support applications that don’t
need Windows facilities? What will happen
with all those machines that donot have the
resources to run Windows 95? The answer
may be the new version 7 of PC-DOS, de‑
signed for all types of IBM compatible ma‑
chines, currently undergoing extensive
testing. Hopefully it will shortly be shipped
on newPCs and available asanupgrade for
existing ones.
We takea look at the pre-production ver‑

sion and pick out some of the features that
will be of particular interest for standalone
DOS, or for existing Windows 3.x applica‑
tions. This is the second release of PC-DOS
since Microsoft and IBM terminated their
code sharing agreement. There are numer‑
ous changes and additions, but no great
parting of the ways. This is still the DOSwe
have all come to love and hate. Stringent ef‑
forts have been made to retain compatibil‑
ity. Mindfulof itsOS/2 stable mate, the new
release of DOS sports an Interlink that can
be usedwith OS/2 2.1andOS/2Warp. The
OS/2 REXX programming language tool
has also been ported to DOS, asan integral
part of the system. It is here that we begin.

From life on the mainframe
PC-DOS7 contains the DOS implementa‑
tion of the REXX language (see EXE Sep‑
tember 1992) that began life asa procedure
language for the mainframe VM CMS sys‑
tem, but is now found on machines as di‑
verse as Unix and Atari. In DOS, REXX
programs assume the .BAT file extension.

/ * T r i a n g l e P r o b l em * /
/* DOS REXX */
s a y ’ E n t e r t h r e e l e n g t h s ( f o r m a t a b c )
p u l l a b e
s a y ‘ T r i a n g l e e n t e r e d : ’ a b c ’

e l s e s a y ‘ T h i s i s a s c a l e n e t r i a n g l e ’

i f f a>b+c|b>ct+ta|c>at+b t h e n s a y ‘ T h i s is n o t a t r i a n g l e ’
e l s e i f a=béb=c t h e n sa y ’ T h i s i s a n e q u i l a t e r a l t r i a n g l e
e l s e if a=b|b=c|c=a t h e n s a y ‘ T h i s is an i s o s c e l e s t r i a n g l e ’

Figure 1 - The triangleproblem
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The DOS kernel is changed to recognise a
batch file as a REXX program, if the first
two bytes of the file are ‘/*’ (the beginning
of a REXX comment). You can run REXX
programs prepared for other platforms, as
longasthey do not rely on platformspecific
components, by executing REXX explicitly.
For example, the OS/2 TRIANGLE pro‑
gram from EXE September 1992 runs un‑
changed when you’ enter REXX
TR IANGLE .CMD . REXX is a good vehicle
for developing support and maintenance
functions, especially for one-off require
ments and asamechanism for linking appli‑
cations. It is particularly useful for
developing installation routines, since it is
so easy to make lastminute changes to the
setup that always seem to be necessary as
anapplicationnears completion.

Lovetriangle
In traditional EXE fashion, the language is
illustratedvia solutions to the triangle prob‑
lem. The first solution is very straight-for‑
ward (see Figure 1). The S a y instruction
puts information onto the display. PULL is
used to get and parse the input string.
IF/ELSE instructions are used to compare
the lengths. No variable declarations are re‑
quired, since REXX deals only with strings,
which are processed as character or nu‑
meric, according to the content and the con‑
text. Precedence between logical and
arithmetic operators is natural so no paren‑
theses are needed in the tests. Since the
comparison will be numeric, entering
lengths of 4E2, 400, 0400 will give an
equilateral triangle. The numbers will be
seen to be equivalent. Leading zeros or dif‑
ferent forms donot affect the result.The ==
operator on the other handwould compare
strings asentered, sowould treat the values
shown aboveasdifferent.
The second solution requests lengths

separated by commas anda parsing tem‑
plate (see Figure 2). The builtin MAx and
M IN functions classify the lengths. Note
that variables can take the same name as
the functions. There is no confusion, since
function names are always followed directly
by parentheses. The SELECT/WHEN con‑
struction is usedto stack the options, giving
aclearer picture of the logical flow than you
get from the IF/ELSEversion. In either ex‑
ample the lengthscould be input asparame‑
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/ * T r i a n g l e P r o b l em * /
/* DOS REXX */
s a y ‘ E n t e r t h r e e l e n g t h s ( f o r m a t a , b , c ) : ’
p u l l a ’ , ’ b ’ , ’ c ¢
max = m a x ( a , b , c )
m i n = m i n ( a , b , c )
m i d = a+b+c -max -m in
s a y ‘ T r i a n g l e e n t e r e d : ’ max m i d m i n
s e l e c t

w h e n max>mintmid t h e n sa y ‘ T h i s is n o t a t r i a n g l e ’
when max=min t h e n s a y ' T h i s i s a n e q u i l a t e r a l t r i a n g l e ’
w h e n mid=max|mid=min t h e n s a y ‘ T h i s is an i s o s c e l e s t r i a n g l e ’

e n d
o t h e r w i s e s a y ‘ T h i s i s a s c a l e n e t r i a n g l e ’

Figure2 -An alternativesolution to the triangleproblem
ters. Then the A r g instruction would be
usedto parse the input source string.

Working with DOS
You can execute standard DOS commands
in a REXX program. REXX passes the com‑
mand to COMMAND.COM, which proc‑
esses the command and gives areturn code
back to REXX. REXX can also generate ex‑
ternal functions to replace or extend the
DOS commands (see Figure 3). Since DOS
itself does not have any equivalent to DLL
or NLM support, these additional functions
must be provided as standalone utility files,
which are CALLed and return their findings
in the R e s u l t variable (or you can use
themas functions).

In PC-DOS7 there are a number of DOS
commands which have been replaced by
REXX utilities. The reason is that these are
more suitable for batch operations since
they issue return codes and are often faster
than their DOS counterparts. There are
REXX utilities to control the cursor and po‑
sition text output on the screen, system and
file utilities and a useful RXSLEEP utility
that provides atimed pause.

Homemade REXXutilities
REXX allows you to create utilities for func‑
tions not included within the DOS imple‑
mentation. It provides a 256-byte buffer for
result information (see Figure 4). If the util‑
ity requires information to be passed back
to REXX you must get the address of the
buffer from the parameter list. The address
must be converted then used to store data.
The extension of .RX is used for ex‑
ecutables that require the resultbuffer.This
enables REXX to differentiate between utili‑
ties andother callable routines.

Any application can create a command
environment and utilise REXX programs,
for example asmacros. However, you must
take into account the real memory used by
REXX itself. The interpreter takes up ap‑
proximately 160 KB which must all come
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from conventional memory. This means
that your applications may need to free up
conventional memory before invoking
REXX.

Carefree memory
Along with the inclusion of REXX, PCDOS
has been improved in a number of other
ways. As expected, in terms of memory
management, IBM has worked to reduce
the footprint of the operating system. Sav‑
ings have beenmade in most device drivers
and TSRs, including DISPLAY, RAM‑
DRIVE, SMARTDRV, MOUSE and ANSI.
HIMEM has a new /FastA20 switch,
while IBMBIO.COM stores code in the
HMA and dynamically allocates data as
needed.The new CONFIG command D o s ‑
DATA=UMB moves the system tables to up‑
per memory. IBMDOS.COM reduces
kernel data areas by deleting unused data.

MSCDEX.EXE is also optimised. It also
move itsbuffers to EMSmemory.
Another memory optimisation concerns

COMMAND.COM which now stores data
in its transient portion. The new switch /H
moves code and master environments to
UMB. The EMM386 Movexbdah i switch
loads the eXtendedBIOSDataArea into up‑
per memory. And DOSKEY loads most of
its code in the HMA.

To help take advantage of the extra
memory, PC-DOS RAMBOOST provides
dynamic configuration monitoring and sup‑
ports the multi-config feature. While many
of the facilities assume a 386 processor or
better, PC-DOS does include some memory
management aids for suitably equipped
older machines.

Protectedspecies
The DPMS-enabled device driver moves
part of the driver code into extended mem‑
ory and runs it in protected mode. This
leaves only a small footprint in lowmemory.
DPMS does this by providinga set of func‑
tions in a server, similar to aDPMI server
(see Figure 5).These functions include real‑
to-protect and protect-to-real mode call-up
and call-down services aswell as allocation
and management of descriptors. DPMS in‑
stalls itself into the Int 2Fh chain. It is via
this interface that the client accesses DPMS
services.

If you plan to modify your device drivers
for DPMS enablement you must make sure
that the program will still load in realmode
if necessary, in the event that the DPMS
server failed to load for some reason.

RxChDir Changes the current directory
RxChDrv Changes the current drive
RxCreate Creates the specifiedfile
RxDelete Deletes the specifiedfile
RxGetDir Returns the current directory
RxGetDrv Returns the current drive
RxMkDir Makesa subdirectory
RxRmDir Removesa subdirectory
RxCls Clears the screen.
RxCrStat Sets the cursor state
RxGetKey Readsakey
RxGetPos Returns the cursor position
RxScrSiz Returns the screen size in rows andcolumns
RxSetPos Sets the cursor position
RxWrScr Writes text directly to the screen.
RxDinfo Returns information about aspecifieddrive
RxDosVer Returns theDOSversion
RxFinfo Returns informationabout the specifiedfile
RxGetMem Returns informationabout the amount of free memoryavailable
RxIsDir Indicateswhether the file name is afile or adirectory
RxNetDrv Checks if adrive is local or remote
RxQsys Returns the specifiedsystem information
RxSleep PausesaREXXprogram for a specified time interval.

Figure3 - The RXutilities in DOSREXX
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C, C++ andBASICprogrammers,
nowyou get muchmore than
xBase compatible DBMSpower.
} housands of programmers have
already discovered how to get dBASE,
FoxPro and Clipper compatibility with
their favorite language and hardware
platforms. For example, one customer
has C programs running on PC and Sun
workstations sharing data with
concurrently running FoxPro for
Windows applications.
You see, CodeBase technology is
simply the best way to addmulti-user
xBase compatible DBMS power to C,
C++, Basic or Pascal.

You still gain speed&small size
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engines which are aMegor so in size,
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our IntelligentQueries you get the
execution speed of C plus stunning
query performance from our smart use
of available index information.

Nowformatteddata entry in
Windows is as easy aspoint & click!
ExperiencedWindows programmers
know formatted data entry is difficult

to program underWindows. But with
our new CodeControls, you can simply
‘Point & Click' to design data entry
windows for date, numeric, and
character information‐formattedjust
the way you want it.

NEW-Data-awarecontrols
Our new custom controls are
data-aware, sonow you can easily
build ascrolling list box that's tied to a
data file, or look upmatching combo
box entries‐even asthe user types.
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Atlas

Introducing the new CodeReporter 2.0 our
visual, interactive xBase report wr i t e r. We
designed it with developers in mind, but
end-users wil l love i t .

Create awide variety of reports
‐visually, easily, and instantly,
Use CodeReporter's new Instant
Report Wizard to create a report‐in an
instant. To refine your report, simply
drag and drop report objects‐for data,
totals, text or graphics‐using the
interactive layout screen.
Easily build report queries using our
calculator-style expression builder.
Then get your reports lightning fast
through the built-in IntelligentQuery
Technology.

Andget multi-platformportability.
Once your reports are designed under
Windows, you can generate correspond‑
ing source code. Use this source code to
launchreports under DOS,Macintosh,
Windows,NT,OS/2 or UNIX.

Now you can automatically translate
Clipper, dBASE, and FoxPro code into
C++. Turbo-charge critical xBase
applications, port to new operating
systems, andgain the flexibility of C++.

BuyOne,
Get Two FREE.
Nowwhen you buy any one of our xBase
compatible library products: CodeBase,
CodeBase++, CodeBasic or CodePascal
(for the language of your choice), you'll get
both the new CodeReporter 2.0 AND the
new CodeControls 2.0 absolutely FREE
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TO ORDER NOW
CALL 071-833 1022
S y s t e m Science

Your Sequiter Authorised Dealer
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/* P r o g r a m - ownuti l .c*/
#include < s t d i o . h >
#include < e r r n o . h >
# inc lude < s t r i n g . h

m a i n ( i n t a r g c , c h a r * * a r g v )

{
c h a r f a r * b u f f e r ;

i n t v a r l , v a r 2 ;
/ * C h e c k f o r v a l i d n u m b e r
/  o f  p a r a m e t e r s  * /
i f ( a r g c ! = 4 )

return (40) ;
s s c a n f ( a r g v [ 1 ] , "%p",
( v o i d f a r * ) & b u f f e r ) ;

/ * Code t o p e r f o r m t h e
/ r e q u i r e d t a s k * /
/ * R e t u r n b u f f e r i n f o r m a t i o n
/ to REXX */
s p r i n t f ( b u f f e r , " t d
%d" , v a r l , v a r 2 ) ;

/ * S e t g o o d r e t u r n c o d e * /

r e t u r n  ( 0 ) ;

Figure4 - How toprovideyour own RX
utilities

While Stac and IBMmake use of DPMS,
it is supported and licensed by Novell.The
Novell SDK includes server code, header
and include files. There is also a test appli‑
cation called DPMSTEST. This is a modi‑
fied version of EMM386.EXE with built-in
DPMS support and a sample application (a
DPMS enabled VDISK driver). Novell also
provides support through the Novellprofes‑
sional developers programme with its pri‑
vate Compuserve forum.

Warp factor
One feature of PC-DOS7 is that when it is
installed onanOS/2 system, it will automat‑
ically prepare the system for Dual Boot.
Both systems will then be available on the
C: drive. You switch between them by re‑
booting the machine. The OS/2
BOOT.COM program, which runs under
DOS as well as OS/2, copies the appropri‑
ate system files, boot record and startup
files to restart the system. Alternatively, you
may use the OS/2 Boot Manager.This pro‑
gram is stored in a separate 1 MB primary
partition on the first hard drive. It provides
a menu of operating systems on the ma‑
chine, so that you can select the required
system.

The DOS system and its startup files
must be installed in a primary partition on
the first hard drive, which will be the C:
drive when DOS is selected. OS/2 may be
installedon any partition,primary or logical,
on any hard drive. It is useful to select a dif‑
ferent drive, or alogicalpartition onthe first
drive, so that the DOS partition can remain
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Highlights of PC DOS 7
The mostwelcome change is the general trimming of commands and base device driv‑
ers, and the resulting increase in available DOS and upper memory.This can save 20
KB or more over the previous release, with further savings if you use disk compres‑
sion, without resorting to third party memory managers.

PC-DOS 7has moved into the online hypertextworld with itsdocumentation viewer
and help facilities for the command references and error message manuals. Enhance‑
ments have been made to the IBMAntivirus support, the Central PointBackuputility,
the Advanced Power Management driver (POWER.EXE) and PCMCIA setup and con‑
figuration. There is support for hot-plugging and disk compression is enhanced with
Stacker 4,which also introduces DPMSinto PC-DOS.

There is a new FILEUP programwhich manages updatingwhen you need to main‑
tain duplicate files in two locations. Synchronisation can be achieved through a LAN
connection, or INTERLNKor by diskette. INTERSVRand INTERLNKthemselves can‑
not be run in an OS/2 MVDM (multiple virtual DOS machine) session, since it does
not support block device drivers. However, the programs will run in a PC-DOS7 ses‑
sion started from diskette or image. Soyou can connect to another DOS machine (or
to a PC-DOS7 session in another OS/2 machine). Incidentally, if you are usingaserial
cable to connect the machines, you need to protect the chosen port from access by
other applications on the OS/2 machine. You should change the settings for the DOS
session, setting COM_DIRECT_ACCESS and COM_HOLD to ON.

A number of new commands have been added to PC-DOS 7.These includeACALC
(mathematics support), DPMS and DOSDATA (memory management) and Stacker
which replaces Superstor/DS. These supposedly offer greater than 2x compression,
the use of extended memoryvia DPMSand support for windows 3.1132-bit file access.
It can handle compressed drives up to 2 GB in size. The version of Stacker includedis
Stacker 4 for DOS andWindows only. This means that you must stay with the Stacker
for OS/2 and DOS, if you want to use OS/2 as well as PC-DOS. Stac is working on a
newversion that should resolve this limitation.

DYNALOAD is a new command which allows you to load a device driver dynami‑
cally from the DOS command prompt o r a batch file. You specify D y n a l o a d d e ‑
vice_driver [ p a r m l parm2 }]. To load the device driver into high
memory, you must prefix the command with L o a d h i g h o r 1h. DYNALOAD can b e
used to change the current system device configuration without requiringyou to mod‑
ify the CONFIG.SYS file and restart the system. It cannot be run in aWindows DOS
session, or when task swapping is active, or when DESQview is active.

There are several DOS device drivers which are specifically supported. You may
find that other drivers, such asthe CDROM driver,will loadthis way, even though not
officially supported. If you are developing or updating device drivers, this is a useful
option to bear in mind. In particular, you should consider the implications for remov‑
ingdevices and device drivers,without the need for arestart,and includeanUnloador
Removeprogram or parameter.

Additionally IBMhas also enhanced some of the existing PC-DOS commands and
dropped others altogether. For example,wild card and sub directory support hasbeen
added to FIND.Also, the original DOS BACKUP command has been re-instated. But,
some of the older commands suchasEDLINand COMP did not make it to PC-DOS 7,
though DOSShellcontinues to find favour.

As PC-DOS includes complete versions of the add-on utilities, there are many files
in the installationset. To hold down the number of diskettes needed,files are bundled
in groups and compressed.The diskettes (other than the initialsetup diskette) are spe‑
cially formatted using the eXtended Diskette Format (XDF) to increase their capacity
from 1.44MB to 1.84MB.The normaluser does not need to be aware of this, but you
may find it interesting to understand the process used. The physical sector size is
changed to 1KB and extra sectors are squeezed onto the outer tracks.

The XDF driver makes the diskette appear as though it hasa sector size of 512
bytes, and 23 sectors per track, so DOS can access it. Without the XDF loaded, you
will see only a descriptive README.XDF file. The FILES.txt on the first diskette
shows the bundle file andwhich diskette holds eachfile. You can use UNPACK2.EXE
to extract individualfiles or you can letSetup handle it all transparently.
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General

DPMS_REG_DEF_PROT

Miscellaneous functions

DPMS_DEREGISTER 0

Control transfer to/from protected mode
DPMS_CALL_PROT 0100h Call protectedmodeprocedure
DPMS_CALL_REAL_RETF 0101h Call realmodeprocedure (RETF)
DPMS_CALL_REAL_IRET 0102h Call realmodeprocedure (RET)
DPMS_CALL_REAL_INT 0103h Call realmode interrupt (Full)

0104h Regdefault protectedmodeprocedure
DPMS_REG_DEF_REAL_RETF_16equ 0105h
DPMS_REG_DEF_REAL_IRET_16equ 0106h
DPMS_REG_DEF_REAL_INT_16equ 0107h
DPMS_REG_DEF_REAL_RETF_32 equ 0108h
DPMS_REG_DEF_REAL_IRET_32 equ 0109h
DPMS_REG_DEF_REAL_INT_32 equ 010Ah

Descriptor management functions
DPMS_D_ALLOC 0200h Allocate descr iptor(s)
DPMS_D_FREE 0201h Free descriptor
DPMS_D_ALIAS 0202h Create alias descriptor
DPMS_D_ALIAS REAL 0203h Buildalias to realmode segment
DPMS_D_SET_BASE 0204h Set descriptor base
DPMS_D_SET_LIMIT 0205h Set descriptor limit
DPMS_D_SET_TYPE 0206h Set descriptor type/attribute
DPMS_D_GET_BASE 0207h Get descriptor base
Linear memory functions
DPMS_M_FREE_SIZE 0300h Get size of largest free block
DPMS_M_ALLOC 0301h Allocate extended memory
DPMS_M_FREE 0302h Freeextendedmemory
DPMS_M_MAP 0303h Map aslinearmemory
DPMS_M_UNMAP 0304h Unmap linear memory
DPMS_M_GET_PAGE_TABLE 0305h Get page tableentries
DPMS_M_SET_PAGE_TABLE 0306h Set page table entries
DPMS_M_MAP-_SIZE 0307h Get largestmappableblock size

DPMS_M_RELOC 0400h

Deregister from DPMSserver

Regdefault procedure 16-bitRETF
Regdefault procedure 16-bit IRET
Regdefault interrupthandler16-bit
Regdefault procedure 32-bit RETF
Regdefault procedure32-bit IRET
Regdefault interrupthandler32-bit

Relocate segment to extendedmemory

Figure5- TheDPMSfunction numbers

accessible even when OS/2 is in operation.
The OS/2 partition will also be accessible
from DOS - unless you choose to use the
HPFS file system, which is not accessible
with standard DOS.

You can run DOS7 even when OS/2 is
in operation, by preparing a start diskette
and selecting the ‘DOS from DriveA’ icon.
Take an ordinary DOS7 bootable diskette,
but use HIMEM.SYS and EMM386.SYS
from the \OS2MDOS directory in your
CONFIG.SYS, and add the F s fi l t e r . s y s
device driver to give access to the OS/2 file
system. You should use the OS/2 versions
of other device drivers, except for devices
that will be identified only to the DOS sys‑
tem.

If you will frequently need to run PC‑
DOS 7 under OS/2, you can create an im‑
age onyour hard disk from the diskette you
create as above. When you start PC-DOS 7
the DOS imagewill appear asA:, so you will
need to specify an alternative drive letter if
you want to access diskettes in PCDOS.
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Summary
We have looked at just some of the features
of the new DOS. We've hardly mentioned
Windows, because PC-DOS7 continues to
support Windows 3.1 and 3.11 as before.
And wehave skipped some of the more eso‑
teric features such asPCMCIAand docking
bay support. However, there are clearly
some interesting features in the new DOS
and, if it is going to be the main support for
non-Windows 95 PCs, it may be the only
version to look at for DOSandWindows de‑
velopment.

Michaelhas worked in the mainframeenvi‑
ronmentfor manyyears, in technical andde‑
velopment roles, andswitched in the early
eighties to the architecture anddesign ofsys‑
tems basedonPCsand localarea networks.
Currently, Michael is a systems design con‑
sultant specialising in distributedand net‑
workedsolutions.
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E is for Edit
The PC-DOS 7E editor has mouse
support and drop down menus.There
is a browse mode, which allows you
to examinea file without the danger
of accidentally changingit.
But the most useful feature is its

ability to handlemultiplefile edits -up
to 38fi l e sin fact. It has awindowing
facility, so that you can view up to
four files at once. These windows can
be tiled, or can be overlaid. Although
the editor uses internal macro com‑
mands, it is not shippedwith amacro
buildingcapability.
However, the Alt+Equals key com‑

bination will execute the current line
or amarked set of lines, as if entered
on the editor command line. Any of
the E editor commands can executed
in thisway.
Themarked lines could be in adif‑

ferent file in the edit r ingbut the com‑
mands will be applied to the current
active file. This makes it possible to
save a set of commands ina text file,
and invoke them whenever they are
needed.
TheE editor can also capture and

play back keystrokes. The immediate
macro that is generated is available
throughout the ring. It will be remem‑
bered by the editor until a new key‑
stroke is recorded or the edit session
is ended.

You can specify a number of files
to edit at one time using separate file
names and wild cards. Files can then
be loadedwhenE is started, or added
later during an edit session. The mul‑
tifile capability, plus the syntax assis‑
tance offered for C and REXX files,
makes this auseful editor for develop‑
ment.
There are short cut switches avail‑

able when you invoke E, clearly
added by the IBM developers to edit
frequently needed files. Just typing
E/C/A/I_ will edit CONFIG.SYS,
AUTOEXEC.BAT and STACKER.INI
all at once.
The DOS 7 Setup program uses

the editor to present its revisions to
the startup files, along with an expla‑
nation, at the end of the installation.
This could be a useful trick to adopt
for your ownapplication installations.
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SOFTWARE TOOLS & TECHNIQUES

Glimmer of hope
or Apple developers
For the last two years

the develop DP
programme has been in

shambles. With the
appointment of a new

Developer Relationsmanager,
has Apple finally got its act

together? Paul Smith decided
to ask him...

Apple has learned for
good that the ‘hearts
and minds’ of

Vol 9-Issue 8January 1995

Last year, in a number of my columns for
EXE, I heavily criticised Apple’s attitude to‑
wards developers. Its developer services
had effectively beensuspended. It lookedas
if Apple had completely forgotten how im‑
portant the development community is to its
success. Well, during the last few months
the situation has altered: Apple is showing
signs that it may be improving its attitude to
developers. This month I have been speak‑
ing to LeighDarby, the newly appointedDe‑
veloper Relations Manager at Apple
Computer UK Ltd, in which he explains
how things havechanged.

Life beforeApple
Leigh Darby joined Apple in 1989. Pre‑
viously, he was at aUK minicomputer com‑
pany for 5years which sold large systems to
local government, health and various other
large organisations. Not exactly a logical
background for software development. But
Leigh believes his previous life has given
hima far greater understanding of the ac‑
tual process.

On his relationship with developers he
comments. T’ve been involved in the indus‑
t ry from two very different perspectives
which helpsa lot in dealing with all sorts of
developers working on everything from
games to client-server applications.’
Before taking on his current role at Ap‑

ple, he managed other support functions
such as training plus a spell in AppleSoft,
the software side of Apple’s business divi‑
sions. ‘Because of my background outside
and insideApple I had no problems accept‑
ing this new role, having experienced first
hand the issues concerning software devel‑
opment.’

Essentially, Leigh is the developers’ rep‑
resentative at Apple. He makes sure that
any situations in which developers interests
should or could bevoiced are identified and
made the most of. Like any multi-billiondol‑
lar company, Apple hasa fairly large and
complex internal structure. ‘A large part of
my job is being in the right discussion at
the right time - in a room, onemail or even
at the coffeemachine!’

EXE:The Software Developers’ Magazine

Adevelopers’ charter
Looking at the actual ‘charter’ for services
which Apple intends to provide to the devel‑
oper community, the aim is to offer the pro‑
gramme members as much technical and
commercial support as possible with the re‑
sources at Apple’s disposal. Apple worldwide
offers two levels of membership, Associates
and Partners. All members receive monthly
mailings containing technical and marketing
newsletters and CD-ROMs. Partners also re‑
ceive online code level support from the US.
‘However, the UK team is here to add value
over and above this service through several
means,’ addsDarby.Among these are special
events organised by Apple.
Whenever possible,Apple will attempt to

resolve specific issues a developer may
have, such astesting compatibility on anew
CPU.With over 300 members and growing,
another service on offer is that of ‘broker‑
ing’. This is where developers are put in
touch with each other, and introduced to
non-members to help with their develop‑
ment. In addition, Leigh believes it ensures
that any new developers who see the oppor‑
tunities triggered by their customers or
their own plans have a means to adopt the
Macintosh as smoothly aspossible. He pre‑
dicts that this will bring in new members
once they see what the value of being a
member can bring.
Apple, of course gets something back in

return. ‘At the end of the day, fromApple or
any other vendor’s perspective, the only
true measure of success is platform sales.’
Leigh realises that applications sales drive
Apple’s sales. Sokeeping existingApple de‑
velopers on that platform is the number one
priority. He identifies anumber of key mar‑
kets and uses for Apple products.These are
publishing, learning and mobile communi‑
cations for the business and the individual.
Bringing relevant developers and Apple
people closer together is a key responsibil‑
ity for me.’ So, if agreat new UKproduct for
PowerBooks (notebook CPUs) comes
along, Leigh would be involved with the
relevant product and solution marketing
people.
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The badold days
Leading up to the change 18months ago in
which developer services were effectively
closed down, Apple undertook a radical
change in itsbusinessmodel. It moved from
a relatively low volume/high margin vendor
to completely the reverse (Apple currently
sells more CPUs than Compaq in the US).
Lowmarginsmeant cutting costs across the
board. Darby regrets that developer serv‑
ices in this period were reduced to monthly
mailings and email support from the US.
There was no local capability, but it didn’t
completely go away. ‘I don’t think this was a
change of heart, simply an indicator that Ap‑
ple was facing tough competition.’ Anything
that wasn’t directly related to sales or mar‑
keting had to be scaled back until things im‑
proved. The relative success of the
PowerPC (well on track for 1million in the
first year) has freed up some resources. De‑
velopers are amongst the first to receive the
benefits.
To an outsider it sometimes seems as if

staff at Apple UK view developers as a
bunch of parasites who are only out to get
some free kit. Which is missing the point
somewhat. Darby believes that internally,
Apple hasa ‘new’ attitude towards develop‑
ers
He reckons the recent introduction of

the PowerPC has also taught many people
at many levels inside Apple that developers
are important. ‘Users buy hardware to run
software, rather than the other way around.’
It is more a case of being ‘reminded’ rather
than ‘taught’. Leigh retorts: ‘..rather like
asking people if regular exercise is good for
you.’ Obviously it is, although many people
don’t do it asmuch as they should. ‘That’s
why we need constant reminders to keep
exercising.’
But this whole new attitude to the devel‑

oper community is not concentrated in
Darby’s department. ‘I take it as a positive
sign that I can always get the attention of a
sales or marketing manager at Apple: get‑
ting onto the agenda of their meetings to
discuss issuesor ideas is not aproblem.’
The USsourced mailings and support

have been consistent over many years. The
additional UK service should improve with
time. ‘Apple has learned for good that the
‘hearts and minds’ of developers are where
platform sales are ultimately derived.’

Windows defectors
So to the big marketing push for Windows
95. The hugeness of theWindows market is
a constant pull for every developer. Apple
has consistently lost out in the marketing
arena in previous years. But for Apple, mov‑
ing to the PowerPC architecture wasa first
in the industry. The first to take almost an
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OpenDoc beta ships
At the time I was writing this article, Apple was polishing up the SOM-based beta re‑
lease of OpenDoc for Macintosh, ready for release to developers. Wide distribution of
pre-beta OpenDocwas due to take placeduringDecemberof 1994,includingaCD that
was to be bound into MacTech magazine (a USmagazine for Macintosh program‑
mers). The beta itself is due to ship duringJanuary 1995andwill bewidely available to
developers.

I first hadthe opportunity to work with the pre-betaSOMOpenDoc at anApple devel‑
oper event that was held in Stockholmearly in November.This eventwas atwo day con‑
ference followed by a three day ‘kitchen’ for an in-depth teachin about OpenDoc.
Conflicting commitments meant that I was unable to stay for the kitchen.Backhome, in
spite of a lack of documentation (I was working onmy own,with alpha-release documen‑
tation) I wasable to get anewOpenDoc PartEditorup andrunningin acouple of days.

OpenDoc part development seems to be fairly easy, but it’s aparadigmshift and as
such requires some careful thinking. OpenDoc is not an applications development
framework in the sense of something likeMacAppor PowerPlant: it is anAPI that per‑
mits the easy development of OpenDoc Part Editors. A framework christened the
OpenDoc Parts Framework (OPF) will ship some time in 1995.But for the time being
you need to usea tool called ‘PartMaker’ to create the source code shell of your part
and then fill this in by hand.This is how I createdmyfirst OpenDoc parts. But I think
that for future work I will start by creating avery simple framework on top of the Part‑
Maker-emittedshell, to makemy lifeeasier.
The pre-beta release of OpenDoc that was distributed during Decemberwas the first

SOM-based OpenDoc to be made available to developers. The beta runs on both the
Power Macintosh and 68K Macintosh platforms. It is feature-complete with ‘final’APIs.
All ‘partner’ and ‘associate’ members ofApple’s developer programmeswill automatically
receive a copy of the OpenDoc beta CD.If you are not a programmemember, send elec‑
tronicmailto opendoc@apple l ink .a pp l e . c omtofind out how to get your copy.
The word on the street is that theWindows version of OpenDoc, being developed

by theWord Perfect division of Novell, is running a few weeks behind the Macintosh
version. SoWindows developers should expect to be able to get hold of abeta around
the end of February 1995.

entire installed base of software, yet offering
the opportunity to migrate to new levels of
performance and functionality over time.
Similarly, Darby predicts the same is true of
other Apple technologies. ‘OpenDoc offers
an evolutionary means to break out of the
monolithic application model on all current
major platforms.’ He is adamant that devel‑
opers will need to take note of such technol‑
ogy. Developers on other platforms may
currently be unimpressed but over the next
couple of years it will become increasingly
clear that early 80’s hardware and software
architectures cannot be sustained indefi‑
nitely. Leigh predicts that developers who
seriously evaluate ‘safety in numbers’ ver‑
sus ‘take the lead’ approaches to future de‑
velopments will identify the benefits. For
example, implementing OpenDoc is prob‑
ably the easiest way to implement OLE on
Windows 95.

On the profitability side, although Apple
is commonly viewed as a minority market,
it’s a pretty big one with well on the way to
15million seats worldwide, and still grow‑
ing very healthily. Amazingly, Leigh has
spoken to a number of UK developers wor‑
ried about the state of affairs in the Win‑

EXE: The SoftwareDevelopers’ Magazine

dowsmarket. ‘I’ve recently had several calls
from DOS/Windows developers who face
hard competition driving down prices and
margins or are experiencing high develop‑
ment costs, testing and supporting many
system software/hardware configurations.’
For Darby the Macintosh (and OpenDoc)
market is ameans to redress these points.

Where to go
To receive a free information pack on the
developer programme at Apple, telephone
0800 505094. If you wish to discuss specific
developer issues or opportunities, you can
request to be put in contact directly with the
people who look after the programme atAp‑
ple. Anyone with Internet access can also
email: | UK.DEVSERV@app le l i nk .ap ‑
p l e . c om . L |

Paul GSmithprovides technical and team‑
managementservices and training through
the Commstalk consultancy, andwas leadde‑
veloper ofMacintoshsoftwareproducts in‑
cluding Commstalk-HCandScriptWizard.
He can bereachedbyelectronic mailat
paul@ctalk.exnet.com, andbytelephone at
(0727) 844232.
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COMMENT

The age-old tale of a
asuccess, fortune, greed
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and two carpenters.
Fortunately for us,we have
Jules to spread the word...

May/lem!
In a village, beside a stream, there lived a
carpenter called Fred.And a very good car‑
penter he was. Hewould cut down the trees
from his small wood and from them make
tables. Fred liked tables and knewa lot
about tables. The tables he made were the
very best. Close by lived his friend Billwho
was also a carpenter but he made chairs.
Bill was good at chairs and the chairs he
madewere the very best.
Whenever someone in the village

wanted tables and chairs they would go to
Fredand Bill.The tables and chairs went to‑
gether perfectly. They looked right. They
were the right size. And of course, they
were all of the very best quality.

One day, Bill came to Fredwith anidea.
‘I want you to go on making tables just the
way you've always done it. But I’m going to
make the chairs slightly wider.’

Fredwas shocked.
‘If you do that, they won’t fit my tables prop‑
erly.What’s the good in that?”

EXE: The SoftwareDevelopers’ Magazine

‘Trust me,’ said Bill. And because he was
hisoldest friend, Freddid.

It didn’t take longbefore the villagers no‑
ticed that something was not quite right.
The chairs worked as chairs were supposed
to do. They were just ascomfortable, and of
course, they were of the very best quality.
But though nobody could explain why, the
tables and chairs were somehow unsatisfy‑
ing. The villagers started to grumble
amongst themselves, saying that the furni‑
ture wasn’t as good as it used to be, that
there had been proper furniture in the old
days.

Fredheard the grumbles and decided to
complain to Bill about it.
‘Aha’, said Bill, ‘They’re right, aren’t they? I
guess weneed to solve their problem.What
weneed to do, see, is makebigger tables.’

But Fred wasn’t happy; ‘We wouldn’t
have needed to make bigger tables if you
hadn’tmade bigger chairs’.
‘Exactly, but now we do need to make big‑
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ger tables. And what’s more, they need to
buy them.’
Fred finally understood. ‘So, instead of

buying one table, now they have to buy two!
How much wider did you make your
chairs?”
Bill smiled and said, ‘I made the chairs

one inchwider, but I want you to make your
tablesa little higher aswell.’

Fred made his tables. He announced to
the villagers that he’d madea better table
than before. When people bought his new
tables, they had to agree that they were bet‑
ter than the old ones. There was still some‑
thing abit unsatisfyingabout them, but they
certainly offered more elbow room. Soon
everybody was buying the new improved ta‑
bles. Nobody had a use for two tables. So
they took the old tables, the tables of the
very best quality, the tables with nothing
wrong with them, and chopped them up for
firewood.
Fred, of course, was making lots of ta‑

bles and doing excellent business. He knew
that the new tables were just asgood as the
old ones sohe was happy. But he thought of
his friend, and realised that he was selling
nomorechairs.
Bill” hesaid, ‘I’m doing all this extra

business, and you're getting nothing out of
it.That’s not fair, after all, it was your idea.’

ButBilljust smiled again. ‘Oh, I’mgoing
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to get something out of it. Tomorrow I’m
going to make taller chairs, to fit your new
tables better. Only thing is, I’mgoing to put
footrests on them, so they won't quite fit un‑
derneath anymore.’
And that’s what he did. The new, im‑

proved chairs were on sale the very next
day. They were taller, so now the villagers
could lean their elbows on the table. But be‑
cause of the footrests they had to lean for‑
wards to do it. Everybody agreed, the new
chairs were a huge improvement on the old
ones. And if you had to lean forwards once
in a while, well, that’s the price of progress.
Everybodybought the newchairs.

But now they had far too many chairs. So
they took the old chairs, the chairs of the
very best quality, the chairs with nothing
wrong with them, and chopped them up for
firewood.

Once everybody had the new chairs
Fred discovered that he could solve the
problem of having to lean forwards bymak‑
ing a bigger table top. Bill fitted all his
chairs with wheels so they were easier to
put under the table. Fred then made tables
with ropes, so the chairs didn’t roll away
when the villagers were eating. Bill uphol‑
stered his chairs. So Fred inlaid the table
tops to match the upholstry. Every time a
new model was announced, everybody
agreed how much of an improvement the
new design was and chopped up their old
furniture for firewood. As the tables and
chairs got bigger people needed to buy big‑
ger houses to put them in, or stepladders to
climb up. But nobody really complained. Af‑
ter all, look at all the benefits the progress
so far had provided. A little inconvenience

was only to be expected.
As for Bill and Fred, they were do‑

ing wonderful trade. They were work‑
ing so hard to make all the tables and

chairs needed, that they were barely able to
fill their orders. People, not wanting to be
left behind in the race, were ordering their
next table or their next set of chairs asthey
were picking up the previousorder. Half the
people in the village were working for Bill
or Fred,making tables and chairs to satisfy
the skyrocketing demand. Lamps were
burning though the night. Villagers were
barely able to sleep for the noise of sawing,
hammering and the shouts of the workers.
Nobody really minded, becausewith all this
work, everybody was being paid hand‑
somely.
The woods belonging to both Bill and

Fred had been emptied of trees long ago.
The land was turned into another factory.
To provide the raw materials, they bought
every wood for miles around. They even
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Fred then made tables
with ropes,so the chairs
didn’t roll away.

had workers, pockets bulging with money,
lookingfor new forests to buy.
Then, one day, Fredwent to his factory,

to see how his design team was doing with
the Super-TableMark 3 (Outline) and found
the entire factory silent. Not a nail was be‑
ing hammered, not a plank was being sawn.
Billwas sitting in the floor with his head in
hishands.
‘No more wood,’ explained the foreman.
Rather pointlessly, he added, ‘You can’t
make tables without wood.’
Fred sank into the nearest chair, which

collapsed, smashed to splinters.
‘Wewere putting in somany features’ ex‑

plained the chief designer, ‘that, in order to
get the price down to an acceptable level,
we've had to make some, er, manufacturing
compromises.”
‘Well, then,’ said Fred, ‘We'lljust have to go
back to doing it the old way. Simple tables,
simple chairs, one model fits all. And, we'll
make them by handagain.’
Bill lookedup. ‘Too late for that,’ he said.

‘No more wood, it’s all been burned. Be‑
sides, now we're going to have to lay off all
these people. Who could afford to buy our
furniture even if wecouldmake it?”
They laid off all their workers, closed and

locked their factory. And because the starv‑
ingand freezing villagers now h a t e dthem so
much, eventually packed two small bags and
walkedoffdownthe river together.

As night was falling, they sat down on
two rocks and watched the river flow on its
course. Fred was utterly dejected. But Bill
refused to give up. He looked down at the
rock he was sitting on and inspiration sud‑
denly came. Hegrinned.
Fred,’ hesaid, ‘I think I’vehadanidea!’

a

Jules’ computersits on a wooden table next to
a wooden telephone. You cantry getting
through to him on 01707 644185. Or email
him asJules@cix.compulink.co.uk.
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DBMS

Developer’s Notes
Notes is recognised as
the leading workgroup BE]

platform. David Mery
investigates whether, as Lotus

claims, it is also agood
development environment.

Is Notes for everyone? Probably not. Most
developments for Notes have been done in‑
ternally at companies that had already in‑
stalled Notes, or at least had taken the
decision to. Notes as a workgroup environ‑
ment is not meant to beused for just one ap‑
plication in an organisation. You should
look at it as a development solution only if
it’s already there or if your application has a
definiteworkgroup edge.

With previous versions, databases were
either developed internally or given to ex‑
ternal specialised consultants. Often these
consultants were contracted to complete the
installation of Notes in at least one site and
then deliver bespoke applications. Lotus
probably realised that the Notes market
would be much larger if more people could
develop for it. So it released ViP, a visual
Basiclike language. It’s a current trend.
Novell launched Visual AppBuilder, its
WordPerfect division is working on Open‑
Doc, Lotuswith ViP...

But all that excitement has not stopped
the production from the traditional software
tools companies. Since Notes has now im‑
posed itself as the leader in the workgroup
platform, they’re all queuing up with add‑
ons to ensure that their product works with
Notes. The only direct attack to Notes is
coming from Microsoftwith Exchange Serv‑
er, which has still to prove itself. However, it
looks likely to be a more serious competitor

Replication with ot!her Notes servers

TCP/IP, IPX/SPX, NetBIOS, AppleTalk, Async, X.25 etc.

Notes databases (on server or workstation)

a l l

Form designs

Fields (text / list) for viewing
entering and

validating
documents

for sorting,

View designs

and collating
documents

Macro and
Formulas

Definitions

Selective
replication
formulae

, indexing

Figure 1-Notes architecture
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than Windows for Workgroups, which was
presented by Bill Gates at its introduction,
asa Notescompetitor.

What is it?
Notes is a workgroup computing environ‑
ment. It scales easily between a LAN and a
WAN so the geographical location of infor‑
mation is not very important, if relevant at
all. It can be used for many workgroup ap‑
plications and is especially well adapted to
distribute information, route forms and
email, or for interactive applications.

A Note installation consists of at least a
Notes server and a Notes workstation; both
are simply nodes on the network. The serv‑
er provides service to workstations and to
other Notes servers. It can be installed on
OS/2, Unix, NetWare and Windows NT.
Notes servers are not file servers and are
distinct from file servers present on a net‑
work. Clients are available for Windows 3.1,
OS/2, MacintoshandUnix.

Data on tap
All information in Notes is stored in data‑
bases. These hold documents with diverse
structures.There are forms for creating and
reading the documents, views for selecting
and sorting them, macros for processing
them and security rights. Since most data‑
bases can be shared, security is completely
integrated.

When opened the Notes client presents
anotebook-like interface in which databases
can be added to each page. In fact, the data‑
base isn’t added per se, but instead is repre‑
sented as an icon which is added to the
workspace. The database itself remains
physically on the Notes server.

A database can be localonaworkstation.
Either for personal information such asdia‑
ries or when designing a new service. But
most of the databases are shared amongst
users on a LAN or across a complete com‑
pany.

When databases reside on more than
one server, Notes implements a replication
process which allows transparent distribu‑
tion of information between different serv‑
ers or with a laptop. The synchronisation
between databases located on different ma‑
chines is always done by replication. Each
time two servers communicate (through
networks, bridges/routers, serial link,
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ou tof software protection.

Data Enc

Telephone 0823352357
Fax0823352358

There’s no easierway to implement
in-houseor thirdpartysoftware
protectionthanwithDESlock.
Usedin conjunctionwith theDESkey

executableprogramme‐ without
anyprogramminginput‐tocreate

¥ animpenetrablelevelof protection
against softwarepiracyonDOS,

” Windowsandnetworkedsoftware.
DESkeysare the resultof years of
researchanddevelopmentand
employ thevery latestApplication
SpecificIntegratedCircuitand
mircroprocessor-basedtechnology.
Andbecauseit isvirtually impossible
to reverseengineeronce
implemented,DESlock isthe most
infallibleandeasy to usesecurity
packagecurrentlyavailable.
Beforenow, implementingsoftware
protectionmeanthoursof painstaking
labour.Butno tanymore.
WithDESlockthere isno needto have
access to anysource or .OBJfiles.
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Simply typingaone linecommandor
usingthesuppliedmenudrivenset-up
programmemeansyourapplicationis
protectedin secondsno thours.
Onceyou'veprotectedyour software,
DESlockdoesno tstop customers
backingup,orprevent the useof hard
diskoptimisers,automatic or remote
tapeback-upproceduresor the like.
In fact allDESkeysaredesignedto be
transparent in useanddo not inhibit
legitimateuseof the software,
hardwareor peripherals in anyway.
DataEncryptionSystems, theUK’s
leadingsoftwareprotectionspecialists
have20years expierience in the
designof softwareprotectiondevices,
morethananyotherU.K.company.
DESlock isjust part of theunrivalled
DESkeyrangeof products.
If youwouldliketofind outmore
aboutDESlockandDESkey,or would
like ademonstrationkit, Member of
pleasecalluson 0823 352357
or faxuson 0823352358. ee



dialup link, etc) all the differences between
replicated databases are exchanged.
There is one special type of database

called the mail database. It is also usually lo‑
cated on a server but only one person can
access it.This database is usually replicated
when the userworks ona laptopoffline.It is
then replicated each time the user dials in
his or hermain server

Documents, forms andviews
Notes databases are composed of docu‑
ments which can be viewed from forms. In
turn, documents are made up offields. In ad‑
dition to basic text fields, Lotus also sup‑
ports rich text, numbers, date/time, tables,
graphics numerical data and embedded
OLE objects. With the right hardware,
sound and video are also available. Further‑
more, DDE links can be used onWindows
andOS/2.

Each database hasa set of special users
called designers that create forms to control
how data is entered and validated and how
the informationwill be displayed. They also
create views that correspond with the table
of content of a book. Users can add their
own privateviews to any database they have
access to. A database can have as many
views as necessary, each organising the in‑
formation differently. Sinceversion 3, Notes
also include a powerful full text search en‑
gine licensedfromVerity.
It is possible to build hierarchical views

of documents with rich-text fields. In other
words a database could contain a main
document comprising of questions. Eachre‑
sponse would be a separate document,
‘inked’ to the relevantquestion(s).Most da‑

tabases contain a main view which presents
the hierarchic list of documents asan out‑
line. This outline can be sorted and catego‑
rised, although it doesn’t have to list every
document of the database. It is especially
useful in a mail folder. For instance a mail
database can have views categorising and
sorting mail messages according to their
date, author and topic.

Clone factor
When documents are added to a database
any user of the same instance of the data‑
base has immediate access to them. Users
of other replicaswill see new informationaf‑
ter the next replicationhappens. Replication
occurs regularly on a schedule specified by
the database manager and Notes server ad‑
ministrator. The periodicity depends on the
type of linksbetween the Notes server. Usu‑
ally this ranges between once an hour and
once a day.

During replication new documents as
well as updates are automatically received.
The end result is that the two Notes servers
both contain the latest information avail‑
able. Since forms and views are held in the
database with the actual data, the design of
an application is also replicated. So deploy‑
ing a Notes application on several sites is
very straightforward. All that is needed is to
have the database checked to be replicated
anda replication scheduled.

Protect from replication
The information contained in Notes data‑
bases can be replicated very easily onmany
sites in an organisation. Therefore security
features are completely integrated into

DBMS
Notes.All sites may not be assecure or ac‑
cessed by the same type of people, so it’s
important that only persons for whom a da‑
tabase has been created have access to it.
Security is controlled by Notes administra‑
tors and database managers. These people
define who get access to which database
and how they can use it.To create anewac‑
count, the Notes administrator uses the pri‑
vate key of the server to makea certificate
which is storedwith the user id.The certifi‑
cate validates the association betweena sin‑
gle name and a single public key. To
connect to a Notes server, the user certifi‑
cate has to be accepted (authenticated) by
the server.
The server grants or denies access to a

specific id on the basis of its certificate.
Since certificates are generatedwith the pri‑
vate key of a server, users can have several
certificates, one for each server to which
they connect. The certificate is required
during the connection process, so it’s also
usedwhena replicationoccurs.A certificate
is also used when signed mail is received.
At the recipient’sworkstation, Notes checks
that the senders information matches the
accompanyingcertificate.
At the database there is afurther levelof

security. The Access Control List (ACL) de‑
tails who can open the database and what
they can do to its information.ACLs are rep‑
licated with the database, so requests to
have access to adatabase have to bemailed
to the database manager even if he/she is
locatedat another site.

For development
Applications can be developed directly in
Notes. It’swell adapted to create compound
documents with multiple entry forms and
control the workflow of a document. The
structure can be simple, as in a discussion
database, or very complex as in a problem‑
tracking workflow application. When creat‑
ing an application, the designer defines the
various components of a Notes database
such as forms, fields and views. There will
also be an iconwhich will represent the da‑
tabase on the desktop, an ‘about’ document
which will be shown the first time the data‑
base is openedandanACL.

Lotus also includes a macro language
with several built-in functions for building
Notes applications. You can write formulas
to calculate a value for a field, to select
documents for display in a view, etc. Func‑
tions are always prefixed by @.There are
about 100 functions. As expected the main
ones include string recognitionandmanipu‑
lation, calculations using numeric values
and time-date generation and manipulation.
Lotus provides other, specialised functions
for logical operations, statistics and hierar‑
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chy views, database and document informa‑
tion and calculations from lists. There are
also functions to retrieve values from other
data sources and somemiscellaneous ones.
Macros are formulae that perform some

type of action, such as sending mail. They
are defined through several different inter‑
faces. The filter macro is the main type. It
evaluates documents according to a speci‑
fied criterion, determines which ones to
process, then take action. Background and
mail/paste are special filter macros that
execute automatically in the background.
The execute-once macro operates on all the
selected documents of the current view.
Search macros works only on full text in‑
dexed databases and search for documents
matching an associated query. There are
also macros to be associated with icons
(SmartIcons), buttons and pop-ups. Macros
are stored with the database and so repli‑
cated with it.

Three ways to create
For any type of development, the creation
stage is usually done locally on a worksta‑
tion. Then when the design is finished, the
database is put on a Notes server and ac‑
cess is given to a small group of beta test‑
ers. Last stage of the process is to give
access to all the potentialusers.
There are three approaches to applica‑

tion development that can be adopted in
Notes. Create a blank database from
scratch, base the new design on a Notes
template or copy and modify anexisting da‑
tabase. The only difference between the last
two methods is that when copying anexist‑
ing database, the resulting database will
probably already contain documents. The
most common way is to start with a tem‑
plate and build upon it. Evenwhen starting
from scratch, it is possible to copy views or

forms from existingdatabases.
If a database is based on a design tem‑

plate, it will be automatically updated to re‑
flect the changes every time the template is
modified.Of course, the updatemechanism
can be controlled. The whole design, or
maybe just a few of its elements such as
forms or views, can be inherited. It’s also
possible to make aone-time copy.

Front ends
For developers who need access to more
processing or need to use documents in non
Notes client programs, there are a number
of external interfaces. The most basic is via
the C API, listed in the online documenta‑
tion. This provides the interface with data
types, functions and symbolic values.

Vol 9-Issue 8January 1995

Notes and C++
Triangle QA developed a Notes application for management of the quality process to
help companies achieve ISO 9000. The software was developed with both Notes and
under JBA’s Guidelines, a C++ generator. The application runs on an OS/2 worksta‑
tion. There are currently more than 500 users. At the start of each day all databases
connected with the legacy systems are started. Notes then provides aconsistent inter‑
face for all the information. Jim Chapman, Triangle QAMD, considers Notes ‘an ex‑
tremely good environment to develop simple rules.’ His team has chosen to developall
interfaces directly with Notes. But user actions mainly trigger event handling code
written in OS/2 C++ which processes the database information. C++ modules are
called fromNoteswith data structurespassedbetweenthe two.
Jim Chapman adds ‘Notes is a good business OS [which provides] an integrated look
and feel.’ In the application, it shields the user from the complexity of Client/Server
dialogues, connections... Using both C++ and Notes gives the ‘benefit of both the
power of transactional andanintegrated interface.’With this application,JimChapman
comments ‘We're not vomiting vast amounts of information to the users, it’s aslim ele‑
gant system,’
On developing completely within Notes or with ViP, Jim Chapman is tougher: ‘Notes
fails if you use it asan application development tool, it’s poor at that [...] With ViP, Lo‑
tus is trying tomakeyou think that you can do anythingwith Notes.’
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However, Lotus has a better approach. It
has developed a new tool: ViP (Lotus Notes
Visual Programmer). This is a visual pro‑
gramming tool for Notes implements the
LotusScript Basic compatible language. It
also uses Powerful Visual, a ‘draw and pro‑
gram’ tool where Lotus components can be
linked together graphically. ViP also sup‑
ports many legacy database formats. But
many third parties also cater for Notes de‑
velopers’ needs. Products include Power‑
Builder for Notes, Forest & Trees from
Trinzic, Gupta SQL/Windows for Lotus
Notes and Visual Basic extensions from
Edge Research and Brainstorm Technolo‑
gies.

Powersoft has a technical andmarketing
relationship with Lotus for its CODE pro‑
gram. PowerBuilder Enterprise version 4
now includesPowerBuilder for Noteswhich
provides ‘seamless’ integration between the
two products (it’s also available asanoption
for the other packages). At the last user
group meeting in October, Powersoft ran a
session on PowerBuilder for Notes.

When to take Notes
Notes is very good at distributing informa‑
tion and providing a consistent interface
that can scale from a small network to a
globalWAN. Sowhen an application is con‑
cerned mainly with presenting existing in‑
formation already contained in a database,
Notes is fine. For complex calculations,
however, it is probably better to use a C
compiler or a third party tool and then inter‑
face to Notes for the presentationpart.

|
Lotus is on01784 455 445
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5 gi “enhance and advance our future lives. Technology
no doubt implies that of Microsoft. Gates painted a heartwarming picture of the

could reap from this situation, including ambulances linked up to the hospital
for thatextra quick diagnosis. Maybe in America, Mr Gates. By the time this
=feasible Britain's declining NHS will be hard-pushed to provide
h-techthan two cans ona string.
that isn’t such a bad thing. Waiting for version 3.1.11 of ‘Heart

‘Out could be slightly more stressful. Or how about the lethally high
‘Oh, that’s just a bug in the Pentium.’ Sorry. | think we're

one next... It was a professor in Virginia who.
firmed that Intel's Pentiumprocessor|

‘ e incorrect results on certain mathCome on BT, ring Ma Bell And it has to be said, this doesn’
awful lot of difference to the man

Did the BT ‘hacker scandal’really comevas:such a surprise? Surely anyone Let's face it, when Joe Smith sits
with a modicum of programming/hacking knowledge and a smidgeon of cyni- tax returns he needsall the elements
cism would realise that this kind of information could inevitably be unearthed. he can get. But | don't think | was
That it was found so quickly; and apparently so easily is simply a tribute to eS 5hi et
our country’s crippling fondness for bureaucracy..As a nation, we just can’t S k e oo s i o n s
resist writing things on as many pieces of paper as possible, so why not a world working on the wrong :
few computers as well? : disturbing.
Although the fact that the database was designed by Cincinnati Bell (Amer- Of course, Intel has now started

ica’s former phone monopoly) could possibly explain a thing or two. Appar- ing corrected chips. Just s l i g h t l ytoo |
ently US ‘phreaks’ (telephone hackers) have been trawling Ma Bell’s garbage owners of the estimated two million
for years. Thereby coming up with some pretty useful passwords.A little avec bug. But never fear, the de
communication between the two companies on the subject of security could MathWorks have come up withtheir
possibly have made things well, at least difficult, for the hacker who eventual- ware amendment, designed to c é
ly contacted Steve Fleming. It’s good to talk, eh Bob? the floating point error. Not BS

however, these crusaders of
now gone on to defend the honour

..BUT IT MAKES A NICE PATTERN ma o l s ah
MathWorks explained that the
calculation is actually quite low.

The 1994 Honda Prize has been on to compare patching the so
presented to Benoit B. ’ Penti ‘ h a v i ita entium to ‘having a good bat te ryin
Shard wae cob Blicned detector.’ Of course smoke di

costs £3,000 poundsa shot.in 1980 to promote the
concept of ‘Eco-Technolo- Rontrol NASA, Space Shute.
gy’: the merging of ecology cm \ ‘ & a tems. Moler then reassuresus lucky
and technology ‘to bring : it is far simpler and more reliable’
about harmony between : MathWorks method than to r e p

human activities and the overall environ- J Well he would, wouldn't he?
ments’. However Ctrl Break suggests | . If | may be so bold, Mr Moler,
that an additional prize go to the winner | chance it would havebeen far si
this year; for the promotion of T-shirt E considerably more r e l i a b l enot to hi
sales and posters. Rave on Benny. : tured sucha chip in the first place.
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Y'KNOW BETTY,
1 WISH MY WIFE
WAS A COMPUTER--‑

SHE'D BE ++ AND M o s t
EASY To TA U S | OF THE TIME
T o , FRIENDLY, |) PROBABLY
INTELLIGEN WOULDN'TA EVEN T U R N

OS

The Software Developers Magazine

Thank goodness a l l tha t celebrat ing
and eating too much is over. Now you
can get straight back to the busy work of
being a world class software developer.
Which of course isn’t easy. That’s why
y o u need the EXE Subscr ibers C l u b .
We're here to make your life just that little
bit better. If you haven’t joined already,
just send us three tokens and we'll give
you your very own EXE Subscribers Club
pack. For those of you who haven't re‑
ceived your packs yet, we apologise. De‑
mand has been so great we've had prob‑
lems keeping up. Rest assured that you
will be receiving your Subscribers Club
packs very, very soon.

Turn to page 25 of the magazine and
you'll find the second part of EXE’s C++
Compiler Report. Obviously, however, we
couldn’t fi t everything in to the art ic le.
Which is why we’re making available two
detailed versions. The Technical Version
costs £35. The Management Version (incl.
full managerial reports) costs £75. EXE
subscribers get a further 10% discount.

As was announced
in l a s t month ’s
issue. The EXE Soft‑
ware Developers
Chal lenge 1995 wi l l
be in aid of the Royal ===
National Inst i tute for the Bl ind (RNIB).
Competitors wi l l be developing a much
needed application f o r t h i s dese rv i ng
char i ty. And as i f that weren’t reward
enough, the winners wil l be jetted off to
America for the 1995 Developers Compe‑
tition. Dare you accept the challenge?

By David W. Sanderson- 93 pages.
International Thomson Publishing Europe

This book is a collection of the comput‑
e r underground h ie rog l yph i cs ca l l ed
“Smileys”. Originally inserted into email
messages to denote “said with a cynical
smile”:-), smi leys n o w r u n r a m p a n t
th roughout t h e
electronic mail cul‑
ture.

To obta in y o u r
FREE copy send in
a token f rom this or
previous issues of
EXE, a l o n g wi th
your name and ad‑
dress and we wi l l
send you your Smi‑
leys book toute de
suite.



It'ssimple to geta
selt-runningdemo
andafree copy of
The SecretOfCOBOL
Maintenance.Just
Call0753 577733.

AvoidThat EmptyFeeling.GetThe One

“It's easy touse.
And that makesme
and mystaffalot
moreproductive.”

Nothingelse offers as muchfor the money.

£1,600 «
For ALimitedTime.|

CA- Realia
Workbench has
allthe features

you need.

D e b u g b o t hPCand mainframe-based
Programs

Fastc o m p i l e sand efficientexecution

Completesingle-vendor solution
Supports Windows and 0S/2

Foundation for GUIClient/ServerCOBOL
development with open DBMS access

COBOL SolutionThat's FullyLoaded.
CA-Realia® Il Workbench is the most comprehensive
client/server tool in the industry.

Providinganunsurpassedlistof benefitsand
featureswhich include: the world’s fastest PC
COBOL compiler?aGUI editor andaninteractive
GUIdebugger for code executingon a PCor main‑
frame, and integratedlifecycle management. Plusa
COBOL intelligentprogramanalyser that's the
smartest thingyou've ever seen.

What's more,CA-Realia II Workbench includes a
complete mainframeCICS emulator for noextra
charge. And, all the features of the workbench

OMPUTER
Software superior by design.

apply to CICS programsaswell asbatch.
Sowhether you're in aWindows or OS/2 envi‑

ronment, CA-Realia II Workbench providescom‑
plete integrationwithyour host-basedsystems.
Which means unlike some other COBOL solutions,
your programmingchoices are never limited.

ForASelf-Running DemoAnd AFreeCopy
OfThe SecretOfCOBOL Maintenance,
Call 0753 577733, Dept. 26075 or
Complete and Return the Coupon.

You' Il see when it comes toCOBOL client/server

development solutions, CA-Realia II Workbench is
one that's fully developed.

Pleasereturn to Computer Associates Pic., Computer Associates
j House, 185/187 BathRoad,Slough, Berkshire, SLi 4A
1 ‘Yes, I'dlikemore informationonCA-Realia II Workbench.
I Name:
1 Position:

Company:
J Address:

| e n e e e s

1 telephone: 26075
w e  e e e  e e e  e e  e e e  e e e  e d

The CompleteC l i e n t / S e r v e rCOBOL Solution
© Computer Associates International, Inc., Islandia, NY 11788-7000. All product namescited herein are trademarks
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of their respective companies. “Source : CompuerworldBuyer's Scorecard, March 25, 1991.



OPEN SYSTEMS

Welcome to Perl Part I
In the second and final

part of Nial
Mansfield’scolumn onPerl,

hewrites his first real program
and tells you where to get the

language.
In the previous issue we covered the basics
of Perl. Now we're going to bring together
all the various points we’ve seen into one
biggish program. But be warned. It’s only a
short program, but it uses lots of Perlisms,
some of which we introduce for the first
time. To get the most out of it, you should
really play with it on your own system and
modify it to see how it works.

Areal example
Our program is a simple mail-merge. It reads
in a list of records. Foreach one it merges the
various fields into a template letter. The re‑
cord structure is very simple, with each re‑
cord comprising of a number of fields.There
is one field per line. One record is separated
from the next one bya blank line. Each field
is prefixed by a tag giving the name of the
field and separated from the tag by atab-char‑
acter. Two sample records are shown in Fig‑
ures 1. The great advantage of tagging each
field is that you can invent fields at any time
and they will still be processed properly.You
don’t have to remember which order the
fieldshaveto be in.Any order will do.

Wewant to process these records,merging
themwith atemplate filewhichwill look some‑
thing like Figure 2. The code is in Figure 3.

First, we open the template file mm. tp1
or exit if it can’t be opened. Then we read
the whole template file into the array t e m ‑
p l a t e _ l i n e s , a sw eexplained last month.
Since we've got everything we need, we
close the template file handle.

Then we have the main loop of the pro‑
gram where we get each record in turn and
process it. The check e o f (STDIN) in the
get_record subroutine is necessary be‑
cause a record isn’t retrieved in a single read.
Records consists of several lines. If you re‑
turned 0 from the subroutine immediately af‑
ter end-offile was reached, you might have
several lines already accumulated in r e c o r d
which would neverbe processed.
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In the main loop we see the first Perlism
with our use of s p l i t . The function
s p l i t ( / p a t t e r n / , s t r i n g ) d i
vides st ring into pieces, breaking it wher‑
ever the regular expression p a t t e r n is
matched.Then it returns the pieces asa list
of values. For example,

@mywords = s p l i t ( / [ \ t ] + / , $ l i n e ) ;

splits the string in $ l i n e into individual
words. These words are stored, one in each
element of the array mywords. We define a
word as all the characters between succes‑
sive occurrences of one or more tabs or
spaces. The character ‘+’ in apattern means
one or more occurrences of whatever pre‑
ceded the ‘¥’.

The split
There are a couple of nuances relating to
s p l i t . First, if the special variable $* is set
to 1 then the string that is being split can in‑
clude newline characters. Pattern matching
will work across these line boundaries. We
use this because the variable $ r e c o r d con‑
tains all the lines of the current record. Sec‑
ond, the separating strings, in this instance
the whitespaces, are not normally included
in the returned list. However, you can force
the separators, or part of them, to be in‑
cluded in the list, by using parentheses in
the pattern. This marks which part of the
separator is to be included. We make use of
this also. Consider the tiny record:

c o n t a c t : F r e d
city: R o m e

We want to break it down intoa list like

( " c o n t a c t " " F r e d " " c i t y " " R o m e " )

and then assign it to an associative array
$ v a l s . Then we can use expressions such
a s$ v a l s { " c i t y " } t o print out the values
of the various fields. So our s p l i t pattern
for the separators starts with the beginning
of line marker ‘*’, followed by zero or more
whitespaces. This is followed by any charac‑
ters other than a colon (and these are the
field-tag names). Then the delimiting colon,
more whitespace and the field value. This
breaks the record into exactly the format
we want, or almost. The list returned has a
null field at the beginning. If we left it like
that, our returned list would be: ( " " ,
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" c o n t a c t " " F r e d " " c i t y " " R o m e " )  .
That would give an associative array

where " c o n t a c t " was the value corre‑
sponding to the key "" and " c i t y " the
value for key " F r e d " . I t would b e all the
wrong way round. To get over this, we in‑
sert an element " j u n k " at the beginning of
the list, using the ‘( )’ list construc‑
tor sequence we saw earlier: (’ j u n k ’ ,
s p l i t ( . . . ) ) . S onow the returned list
i s ( ' j u n k ’ , u m " c o n ‑
t a c t " " F r e d " " c i t y " " R o m e " ) . This
gives us the associative array we want (key
" c o n t a c t " gives value " F r e d " , cor‑
rectly). This is what we meant earlier when
we said that these scripting languages have
very high-level constructs for handling their
limitedproblem domains.

Chop it off
Continuing through the main loop we use
c h o p to remove the newline from the end
of each line in the array v a l s . The ‘3’ is
here since it’s an associative array. Then, if
there is no contact person named in the re‑
cord, we insert adefault.

Now we have to merge the values we
have stored in %va is with the lines of the
letter stored in @template_ l ines. Again
w ewill use s p l i t . The idea i sthat i f a tem‑
plate line looks like r u s h t o d a y ,
< s a l u t a t i o n > , h e l p make
< s t r e e t > . And i f w e split with the

organisation: EXEMagazine
contact: CliffSaran
salutation: Cliff
work_phone: (0171) 287 5000
fax_phone: (0171) 437 1350
email_addr: _cliffs@dotexe.demon.co.uk
address1: ProcessCommunications Ltd
address2: StGiles House
street: 50PolandSt.
city: London
postcode: WIV 4AX

organisation: _ User InterfaceTechnologies Ltd.
contact: Niall Mansfield
salutation: Mr Mansfield
jobtitle: Managing Director
idstatus: computer-company
work_phone: +44 1223 302 041
fax_phone: +44 1223302 042
email_addr: ‐_info@uit.co.uk
street: 17-21Sturton Street
city: Cambridge
postcode: CB12SN
vatnumber: 599 6970 47

Figure 1 - Asample of two records
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<contac>
<fulladdress>

Dear <salutation>,

Nowthat winter is drawing in, isn’t it time
you replaced your nasty wooden windows
with niceplastic ones. You may not realise it,
<salutation>, but at least 4,253 other people in
<city> havebought our windows, and many
of them live only just roundthe corner from
<street>. Sorush today, <salutation>, help
make <street>, <city> a better place, and in‑
stall new Plasto-Sheenwindows!

Yours faithfully,

HonestJohn’s DoubleGlazing Company.

Figure2 - The template letter

‘ < . . . > ’ fields as separators, we end up with
an array as in Figure 4. So each odd-num‑
bered item is plain text to be printed as is,
whereas every even-numbered one is the
name of a tag. The corresponding value
from the record is printed in its place. The
rest of the main loop does just that. It splits
each template line, then prints the pieces
and the record values in turn for each of
those lines.

APerl in the C
The most common mistake for C program‑
mers using Perl is to omit the prefix charac‑
ter indicating whether the variable is a
scalar or an array. This is especially easy to
forget when the variable is a subscript, eg
typing: $ t o t a l { c o d e } instead o f $ t o ‑
t a l { $ c o d e }

Another C-ism which will catch you out
is omitting curly braces after an i f . You
will probably omit trailing semicolons if
you think you are writing a shell or ana w k
script.

Subroutines, packages and the rest
We've only scratched the surface here.
There’s an awful lot more to Perl, not least
on writing subroutines and the related is‑
sues of passing by value/reference and lo‑
cal/global variables. These are essential for
good programming.

Then there are the facilities, such as
TCP/IP sockets communication, which let
you write networked or Client/Server appli‑
cations. Perl also comes with several pack‑
ages, which are collections of functions that
are not built-in but supplied as libraries.
These cover activities as diverse as arbi‑
trary-sized rational arithmetic, syslog log‑
ging, time conversions etc. And finally there
are the variants. We know of at least two,
providing curses terminal handling. With
one you can write full-screen programs. A
relatedversion includes a menu system.

How to obtain Perl
Perl is free! It has been ported to literally
millions of different Unix systems, to MS‑
DOS and probably to lots of other platforms
too. It’s available on the net, in any
comp.sources.unix archive or from anony‑
mous FTPsites:
Stp.uu.net
archive.cis.ohio-state.edu
and lots of others. To find an FTP site near

Value
| rush today

Figure4 - Sample template splitted

you, use archie. If you don’t have netaccess,
there are companies which provide ready‑
compiled versions as well as source and
support, typically for a fee.

Further readings
1.ProgrammingPerlby Larry Wall and Ran‑
dal Schwartz.
Larry Wall actually developed Perl. How‑
ever, like many manuals written by the
author of the software, this publication is
not the best introduction to the language.
The index was designed specially to make
you tear your hair out. But once you've got
started, this book serves as a useful and
readable reference manual.
2.LearningPerlby RandalSchwartz
This is probably abetterplace for beginners
to start.

Both books are published by O’Reilly
and Associates. If you have any trouble find‑
ing them, contact International Thompson
Publishingon 01714971422. |

NiallMansfieldis the managingdirector of
UserInterface Technologies. He can becon‑
tacted byphone on 01223 302041or by
emailasnmm@uit.co.uk.

# !  / u s r / l o c a l / b i n / p e r l $i = 1;
@pieces = s p l i t ( / < ( [ * > ] * ) > / ) ;

open(TPL, " m m . t p l " ) | | d i e " C a n ’ t open fi l e " ;
@template_l ines = < T P L > ;
c l o s e (TPL) ;

w h i l e (&get_record() )
{
# s p l i t e a c h l i n e o f d a t a r e c o r d i n t o t a g / t e x t
p a i r s  i n  ’ v a l s ’
$ * = 1 ; t v a l s = ( ’ j u n k ’ , s p l i t ( / * [ \ t ] * ( [ * : ] * ) : [

\ t ] * / , $ x e c o r d ) ) ;

# remove t r a i l i n g n e w l i n e s ;
chop (%vals) ;

i f  ( ! $ v a l s { " c o n t a c t " } )

{
p r i n t f STDERR " % s : empty c o n t a c t \ n " ,
$ v a l s { " o r g a n i s a t i o n " } ;
$ v a l s { " c o n t a c t " } = " O c c u p a n t " ;
}

f o r e a c h (@template_lines )
{

f o r e a c h (@pieces)
{
i f ( $ i & 1 )

{ p r i n t $ _ ; }
e l s e

{ p r i n t @vals{$_};}
S i t t ;
}

}
I;

s u b ge t_ record
{

$ r e c o r d = ' ’ ; # e n s u r e n o j u n k f r o m l a s t t i m e

if ( e o f (STDIN) )
{  r e t u r n ( 0 ) ;  }

w h i l e ($_ = < S T D I N > )

{
l a s t i f / * [ \ t ] * $ / ; # b l a n k l i n e i s e n d - o f - r e c

$ r e c o r d = $record.$_;
}

r e t u r n ( 1 ) ;

Figure 3 - Mergingrecordand template in Perl
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Put an end to software piracy!
Meet the growing family of security keys
from Software Security.
Each one a specialist at enforcing your
license agreement in virtually any user
environment you can think of. Whether it's
DOS, UNIX, Macintosh or O$/2... whether
it's asingle user installation or a LAN.

THE ULTIMATE
PROTECTION
FOR SOFTWARE
PUBLISHERS

Simply connect the appropriate key to a
single user computer, or anon-dedicated
file server in a network, and you control all
access to your protected application.
Users, however, won't even know it's there.
The keys are transparent and won't
impact software functionality or the ability
to make back up copies. Normal node
and LAN operationsare unaffected.

~ CIRCLE NO. 911 |

Simple. Unassuming. Ever vigilant. Easyto
incorporate into your application
package. And quite possibly the most
profitable hardware investment a
software developer can make.
Tofind out more, call:
(0784) 430060

S o f t w a r e S e c u r i t y I n t e r n a t i o n a l L t d
21a The Prec inc t , High Street , Egham, Surrey, United Kingdom, TW20 9HN
National telephone: Egham (0784) 430060 fax: (0784) 430050 International telephone: + 4 4 784 430060 fax: +44 784 430050



NuMega
TECHNOLOGIES INC

Give Your Bugs The Bird!
GetThe CombinedPowerof A Heap Checker,SpyUtility,DebugKernel,

APIDebuggerAnd GPFTool,Al l In ASingle Package.
Ne: the perfect bug finding

tool? NuMega has it! ‐ in
Windows, DOS, WindowsNT, WIN32s
even Windows 95. It's called BOUNDS‑
CHECKER™. Many say it's the most ver‑
satile and powerful automatic bug find‑
ing tool money can buy. Our customers
love it because it saves them huge
amounts of time and does“clean-up” bet‑
ter than anything out there.

Where Do Bugs Come from?
Today's bugs are just as likely to come
from improperly interfacing with the oper‑
ating system or third party components as
with your programming language. That's
why we've expanded BOUNDS‑
CHECKER into a single comprehensive
tool that points it's long bug hunting fin‑
ger at the types of problems you are most
likely to encounter.

Stop Problems like:
m API Parameter Errors ml Memory And
Resource leakage m™Data And Heap
Corruption mAPI Compliance Erors ml
Processor Faults m C/C++ Pointer Errors
mAPI Return Value Errors il VBX Interface
errors and more!

Find Out Why They Happen
Your work is not always done when the
bug is found. In fact, 50% of the job is
finding out what caused the bug. There's
great news though ‐ BOUNDS-CHECKER
works as your partner in helping you
diagnose the problem. Along with giving
you the description of the bug,
BOUNDS-CHECKER reveals the source
line that most likely caused the bug! For
more difficult problems, you can access
a variety of windows and inspectors that
show you the state-ofthe-program at the
instant the bug was found! And for “killer
bugs”, BOUNDS-CHECKER shows you
the history of events that led up to the
problem! What's more, with BOUNDS‑
CHECKER, you can go back in time and
observe the series of Windows mes‑

sages, APIs and other events that preceded
the bug. This is the power you've been
waiting for ‐ now turn weeklong debug
sessions into a few minutes work!

New In BOUNDS-CHECKER!
VBX and Windows 95 support‑

events as part of its trace history. Whether
your program is written in VB, C/C++ or
any other language, you can get a handle
on some of the weirdest bugs you are like‑
ly to hit.

TView™ - Cool Event Viewer!
As your program runs, BOUNDSCHECKER
transparently logs messages, API calls,
hooks, callbacks, VBX calls and many other
events in a trace file. TView, BOUNDS‑
CHECKER’s event viewer graphically orga‑
nizes and filters events so that you can see
a high-level view of your program's runtime
activity. When you want to see more
detail, just click on events of interest to

expand, levelbytevel! You can also view
API parameters and even bring up the
source line associated with an event.
Besides helping you see programs from
the inside,(even on executables with no
debug information), TView is an excellent
tool for tracking down some of the tough‑
est Windows problems.

The Perfect Q/A To o l
If your job includes making sure your com‑
pany's programs are as solid as possible,
you need the power of BOUNDS‑
CHECKER. Many of the bugs that
BOUNDS-CHECKER finds will be invisi‑
ble during test cases, but this tool has
eyes! You cannot possibly test every per‑
mutation on every conceivable system
configuration ‐but, by using BOUNDS‑
CHECKER, you can flush-out the hidden
bugs and greatly improve your quality.

Don’t Doubt I t , Do I t !
Next time, show your bugs who's
boss...Give’em the bird! e

| OrderA Trio And SaveA Bundle
| Choose any two BOUNDS-CHECKER
: products and get the third almost FREE!
; £195; va
| BOUNDS-CHECKER [ R Y T

1 For Windows 4 For 32/NT
14 For WIN32s U For DOS
He Windows 95 Pre-Release

(Call for ordering information)

Cal l S y s t e m Science Now! (0171) 8
( 0 1 7 1 )  8 :Or Fax This Form!

I|Card#
; CardHolderName (Print)

3-5 Cynthia St ree t
L o n d o n N 1 9JF

> CIRCLE NO. 913

RISK = NULL
30 DAY

M O N E Y BACK G U : ARANTEE

2 4 H O U R B B S
001-603-595-0386
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Privacy on the net
The main advantage of When discussing the Internet, I am often

; ae “i asked to comment on its inherent insecu‑
the Internet is that itis D E S rity, due to the distributed nature. The (jus‑

F tifiable) lack of confidence in the Internet
accessible to so many people. can result in aless than wholehearted adop‑

. B tion by any organisation thatwishes to keep
Butwhat if you don't want all its data transactions secret. This stifles the
these people to know your growth of the Internet. An immediate effect

of havinga secure communications channel
every action? Paul over the Internetwould bearapid growth in

. ‘ mail-order companies taking credit card or‑
Richardsonadvises... ders. There iscurrently aperception that

passing credit card numbers over the In‑
ternet is ‘dodgy’. An email message passes
through several host computers before
reaching its final destination could be inter‑
cepted at any point in the chain.

Fortunately there is a solution which
should satisfy all but the most paranoid of
current or potential Internet users. The
technique is called end-to-end encryption. A
method by which data is encoded on the
source computer, not appearing in plain
form until it reaches its destination. Regard‑
less of how many hosts the data passes
through, or in which organisations these
hosts reside, the message will be safe from
pryingeyes.
In this article I will deal with two main

subjects. The first is that of the contentious
Clipper chip, and the other is that of Pretty
Good Privacy (PGP), a public domain en‑
cryption package.

To Clip or not to Clip?
In April, 1993 the American government an‑
nounced its support for a government-spon‑
sored data encryption technology
code-named Skipjack. This was part of Cap‑
stone’s long term project to developa set for

- B E G I N PGP PUBLIC KEY BLOCK ‑

Version: 2 . 6

mOQBNAy 70rY 4AAAECAMY1FEZ5 /sam2z88xr3omndRUmc21UUxSDZDxZ0Wx63c5r/tT
bEJQXInAafFulCcw fe6j/IMiMwB3PvDSS22A0EABRGOK1BhdWwgQiBSaWNoYXxJk
c 2 9 u I D x Y X V S U k B N b 3 R p d i5kZW1lvbi5 jby51az4=

=RQUW

-END PGP PUBL IC KEY BLOCK ‑

Figure 1 - Mypublic key
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publicly-available cryptography. The elec‑
tronic embodiment of the Skipjack algo‑
rithmwas the Clipper chip. Clipper is a key
escrow encryption system. The way it
works is that an 80-bit key is split into two
halves and held in escrow by two Govern‑
ment agencies. To recover the key and de‑
crypt messages, both parts must be known.
The target applications were voice, data,
fax, cellular phone and video communica‑
tions. In other words, the major forms of
communication. The US government had
planned eventually to put onto a single chip
the entire Capstone system, a bulk data en‑
cryption algorithm, a digital signature algo‑
rithm, a key exchange protocol and a hash
function.

This move sparked off considerable con‑
cern.Initially amongst civil liberties groups,
and then across the country. There were
fears that the government would mandate
the Clipper chip as the only means to en‑
code communications data electronically;
outlawing all other techniques. ‘If privacy is
outlawed, only outlaws will have privacy’. In
addition to this the Government would hold
the keys to unlock ail data encrypted by any
Clipper chip that has ever been manufac‑
tured. This would mean that Government
agents would beable to tap the communica‑
tions of any individual in the country. The
Government protested that a warrant, simi‑
lar to the search warrants available now,
would be required. Curiously, this did not
satisfy software developers or civil rights
advocates. In addition, any interested party
would have to corrupt as few as two key
members of the escrow agencies in order to
gain access to Clipper encoded information.
The American IT industry was also

against Clipper as it meant added produc‑
tion cost. This would put them in an uncom‑
petitive situation with the rest of the world.
AT&T was the notable exception as it was
manufacturing the Clipper chip.

Clipping Clipper
The Skipjack algorithm is classified and so
was kept secret, although there was actually
no need for this. Agood algorithm should
be able to stand up to close scrutiny. How‑
ever the Government hadclaimed that Clip‑
per was unbreakable. Sothe NSA (National
Security Agency) quietly invited a small
group of encryption experts to ‘test’ the
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Visual C++
C/C++
SQLWindows
Visual Basic
Turbo Pascal
Powerbuilder
FoxPro
Windows4GL
Access

Programmable
Graphs

Thousands more took advantage of the
enhanced graphs and charts in the 1993
release of Graphics Server.

Now Graphics Server 4.0 is here.

Byaccessing the ‘property pages’, this new feature
of the VBX can be used byyou at design-time and by
your users at run-time to change the properties of

You can also control every aspect of a graph or chart
by accessing the 180+ low-level functions in the DLL.

Click onany pointof the ‘hot’
graphs to drill down to the
data or to display
another chart ‘

Now your users can project graphs in True3D with
control over rotation, elevation and eye position

One or more data sets can bedisplayed ina scrolling
window and updated several times asecond

Contour plots with colour-grading, combination
graphs, open-high-low-close, box-whisker and more.

All the interfaces you need (VBX, DLL, FLL, C++ graph
class etc), 16 and 32 bit versions for Windows NT

and ‘95 - there’s even an OLE Custom Control (OCX).
And unlike the GRAPH.VBX in VB Pro, Graphics
Server's VBX gives you ‘hot’ graphs, full axis control,
printing to the DCand null values for missing data,
plus all the new features like True3D and the Toolbar.

picsServer 4,0 cankeep youandyour usersout in front.
ributethe run-timesroyalty-free).

Bits Per Second acknowledge that all trademarks are the property of their respective owners.
> CIRCLE NO. 914
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“A truly superb tool”

PCPlus,Nov ‘93

“Youwon't find an
easier way to add
charting to your
Windows
applications”

PCMagazine,Sept ‘93

BITS PER
SECOND
G e e

14Regent Hill
Brighton
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‘| tend to think of the Net as something
rather wonderful’

WilliamGibson is aman of contradictions.
Hisfirst sciencefictionnovelNeuromancer
introduced theworld to the concept of Cy‑
berspace, to the Internet. He is one of the
acknowledged founders of the cyberpunk
‘movement’, a genre of fiction which be
lieves that astechnology rises so the ecol‑
ogy will decline. These tales of tomorrow
often set ascene which, to the man in the
street, may seema little pessimistic. A lit‑
tle depressing.

However Gibson is also a member of
the GlobalBusinessNetwork (GBN).This
is asmall Internet-basedconsultancy com‑
pany which lists AT&T, ABC and the Pa‑
cific Gas and Electric Company among its
clients. GBN is an innovative and re
spected collection of experts and rene‑
gades. They are paid to ‘project’ possible
futures thereby enabling clients to avoid
possible worst-case scenarios. And the
skill with which they are doing this is
quite startling. Sohemakesa livingout of
futurism. He invents scenarioswhich may
or may not happen. Sometimes they are
published as novels. Sometimes they are
suggested to the GBN. If his novels are
anything to goby things are lookingpretty
bleak for us Westerners. But Gibson dis‑
agrees. ‘I tend to view my novels as rather
wistfully optimistic,’ he retorts.

Nothing about Gibson quite fits the
way you think it’s going to. He's ridicu‑

The Cyber-Kingspeaks
lously hard to get hold of, but once you
dohe is helpfulness itself. Hehas beenat‑
tributed in many corners as being a key
player in cyberpunk, of inventing the
aforementioned Cyberspace. Yet he em‑
phatically denies both of these claims.
Not only does he refuse to believe that cy‑
berpunks even exist, he is extremely
sceptical about the suggestion that he
may have invented any tangible product
within his novels. The Internet histori‑
cally’ he points out, ‘can in no way be said
to be based on cyberspace.”
Which is a fair comment. Nobody

would try to suggest that Gibson in any
way invented, or even influenced, the in‑
itial ideas for the net. But the fact is Gib‑
son did coin the term cyberspace. And the
very existence of this word, and the con‑
cept it embodied, started people thinking.
Sure, there were probablya lot of people
already thinking these ideas: the cogno‑
scenti, the elite. But Gibson took these
ideas to themasses.

Gibson lives in Vancouver, Canada.
Buthiscontacts on the net appear to keep
him closely in touch with neighbouring
America. He is a joyful proponent of the
power of the Internet: ‘The Net is such a
wildly happeningphenomenon. It is out of
control.’ But, like many others, he seems
less optimistic about the dawning ‘Infor‑
mation Superhighway’. ‘I tend to think of
the Infobahn asa commercial entity, just
another form of media-biz. The interests
who want to build the Information Super‑

highway, I imagine, want to do so be‑
cause the Net, overall, is sobafflingly, so
basically non-profit.’
This issue of the ‘wild’ nature of the In‑

temnet i sp r e c i s e l ywhat has endeared i tt o
so many‘users this far.At presentNetusers
still pride themselves ontheir individuality,
revelling in the Nets diversity.Which isn’t
surprising: the Net was founded by com‑
puter ‘boffins’andacademics.

In a recent interview with The Sunday
Times, BillGateswasheldup astheHenry
Ford of our time. Praise, or a damning
analogy?True, Ford revolutionisedthe car
industry and made it possible for the
working man to buy his own vehicle. ‘The
idea of Bill Gates asthe face of the future
is sufficiently melancholy, in its low-key
way, to seem all too likely.’ Gibson com‑
ments, although he adds that ‘the house
Mr Gates is currently building for himself
doesgive onehope.’
Possibilities are Gibson’s stock in

trade. It is possible that cyberspace/the in‑
formation highway will exist. It is possible
that they will flop like a turkey. It is possi‑
ble that these emerging information tech‑
nologies will provide greater freedom for
the populace. It is possible that they will
simply provide governments with a very
satisfactory methodof monitoringpeople’s
movements.All things are possibleand he
is fully aware of this. But Gibson remains
hopeful. ‘I haveacertainfaith in humandi‑
versity,’ he comments.

MelanieWelsh

Clipper chip. None of them managed to
break the Skipper algorithm. But young re‑
searcher for AT&T's Bell Laboratories,
Matt Blaze, managed to damage it seri‑
ously.
Blaze discovered a design flaw in the

‘backdoor’ of Clipper, the LawEnforcement
Access Field (LEAF) created and sent with
every message. The detail of this field is
classified but it is known to contain a ses‑
sion key used to encrypt the message. To
communicate between two Clipper
equipped devices the LEAF requires a cor‑
rect checksumbut its content is not used. It
is needed, however, by the government to
tap the conversation. This checksum uses a
16-bit key. Since any random sequence of
16bits has a 1 in 65,000 chance of passing
the test, it’s a simple matter of number
crunching. The bottom line is that govern‑
ment agents would not know if they have a

valid LEAF. So with limited computer
power, it would be possible to replace the
original LEAFwith a bogus one. This would
prevent the government from decrypting
the communication.

This discovery, aswell aspublic andworld
pressureresultedin agovernment retreatfrom
Clipper. I ts role now has been reduced to
voicecommunicationencryptiononly.

PrettyGood Privacy
The Clipper case brought to the fore the re‑
alisation that some other form of encryption
was needed to ‘protect’ from Government
snooping. I met someone at a wedding re‑
cently who works in a country that was part
of the former USSR. His job is actually com‑
pletely innocuous,but he is aware that there
is great suspicion of all foreigners in the
country and that his letters are frequently
intercepted. Having strong objections to

EXE:The Software Developers’ Magazine

this treatment he has recently started to use
Pretty Good Privacy (PGP) encrypted email
for his more private communications. Of
course it could be argued that in doing so
he will only succeed in attracting more un‑
wanted attention. However, the point I’m
trying to make is that he was able to obtain
the technology to keep the state at baywith‑
out muchtrouble.

Free the bits
PGP is rapidly becoming the de facto stand‑
ard for Internet encryption of email (in the
Privacy Enhanced Mail Internet's proposed
standard) and WWW commercial transac‑
tions. It is also finding application as a tech‑
nique for securing files on local machines
through its conventional single key algo‑
rithm.

Pretty Good Privacy, to use the words of
it’s creator, is ‘guerrilla freeware’. American

Vol 9-Issue 8January 1995



FREE software seminars focusing on
building Client server applications, RAD/JAD,<asoftware c Object oriented applications, and more.

(J rndeve i) e ‘s Witness The EXE developers challenge, featuring
p the best of the UK’s developers in a highly

f m pressurised environment, competing for a first
0 ru TOOLS prize of an all expenses paid trip to California. Toaires TECHNOLOGIES enter call 0815415040

TECHNIQUES
Discuss i case-study led conference with

speakers from major UK corporations, organised
by VISUAL - the Vendor Independent Software
Association.

Debate
you the opportunity to quiz vendors on a l l
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draw for a fabulous helicopter trip!
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Unisys : Westmount > CIRCLE NO. 921



Phil Zimmerman took the well-respected
Rivest-Shamir-Adleman (RSA) public-key
encryption algorithm and used it as the ba‑
sis for PGP. Somewhat understandably,
RSAwas none too pleasedwith Zimmerman
giving its algorithm away for free, when it
could bemakinga profit on it. Zimmerman
was branded an ‘intellectual property thief.
The RSA demanded that PGP be removed
from the Internetand all USacademic insiti‑
tutions.

However, the issues surrounding the
patents seem to have been smoothed out in
the US. There are currently two freeware
versions of PGP and one commercial one.
PGP 2.6 was released by the MIT on May
26, 1994. It is the latest version and incorpo‑
rates the freeware product RSAREF, which
contains the algorithms that PGPhad origi‑
nally violated. Because of the license agree‑
ment, on September 1st, 1994, this version
changed the data format of messages. It is
now it incompatible with older versions of
PGP, although it will still be able to read
messages generated by older versions.
ViaCrypt released a commercial version
PGP 2.7 implementing this change of data
format. The situation is still not clear re‑
garding the legality of exporting PGP 2.6.
But there is a version of PGP that has been
developed outside of the US called PGP
2.3a, which has no restrictions. However
PGP 2.3a is not able to read the new mes‑
sage format.
According to the MIT, the modifications

required to read and generate the new data
format are relatively straightforward so a
new version should appear soon. PGP has
been available as either source or binaries
on the Internet since its creation. But now
its legal. If, however, you want to create a
commercial application usingPGPyou must
buy a commercial implementation from
ViaCrypt. This includes royalty payments
but works only if you are in the States. You
havebeenwarned.

To abide by the law, before downloading
PGP you must check that the US govern‑
ment does not have any restrictions on ex‑
ports to your country. Encryption software
is classified as munitions under US export
law. For this reason, Phil Zimmerman has
fallen foul of the US Customs for allegedly
breaking export regulations. Controversial
stuff! Some suspect that a lot of the prob‑
lems that he is encountering are asa result
of his opposition to the Clipper initiative.
The nub of the case seems to be that since
copies of PGP were put on American In‑
ternet sites and that these sites can be ac‑
cessed from anywhere in the world, Phil
Zimmerman is effectively responsible for
people downloading the software from out‑
side the US,ie exporting it.
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Encryptionevangelism
When Phil Zimmerman wrote PGP he was
looking beyond simply the security of the
message to its authenticity. In other words,
is the message fromwhom it purports to be
and has the message been tampered with?
We will start, though by looking at the en‑
cryption technique.
The method used is known as ‘public

key encryption’ and involves making use of
a secret key and a public key, which are re‑
lated to each other. To send a private mes‑
sage to Fred, I would use his public key to
encrypt the message and he would use his
secret key to decrypt it. For Freda to send
secret mail to me, she would make use of
my public key and I would decipher it using
my secret key.
The important point is that encryption

performed with apublic key can only be de‑
crypted with the corresponding secret key.
Knowledgeof the public key cannot be used
to determine the secret key.

Slow but sure
The great advantage that public key meth‑
ods have over conventional single keymeth‑
ods, where the same key is used to
encipher and decipher, is that it is not nec‑
essary to have a secure channel for ex‑
changing keys. One of the disadvantages is
that public key algorithms are generally
considerably slower than their single key
counterparts. I have already mentioned that
PGPhasa facility for single key encryption,
and, in fact, a rather clever combination of
the two methods is used during normal op‑
erations. This overcomes the slowness of
the pure public keymethod.
At the time of encryption a pseudo-ran‑

dom number generator produces a tempo‑
rary session key.With this key and a single
key encryption algorithm know as IDEA,
the message is encrypted. The result is
known as‘cyphertext’.Then the session key
is encrypted with the recipient’s public key
and attached to the cyphertext. Upon arri‑
val, when the recipient invokes PGP to act
on the message, the user’s secret key is
used to decrypt the session key. Then the
IDEA algorithm is used to decipher the
cyphertext.

Because public key methods have been
touted asbeing ‘state of the art’, there is a
perception that the use of a single key
method for encoding the body of the mes‑
sage is aweakness in PGP. Of course PGP
is only asgood as its weakest encryption al‑
gorithm. But this fear is completely un‑
founded. PGP uses a 128bit key in the
IDEA cipher and a 1024-bit key in the RSA
one. According to crypto-analysts, the
time/power to crack 128bit IDEA key
would be the same to crack a 3100-bit RSA
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Cyberbits
The role of hackerswithin society:
‘The trend, in America at least, is for
older hackers to attempt to become
computer security consultants. I haven’t
heard of any who've been terribly suc‑
cessful. Perhaps for the same reasons
that it mightbe problematic to advertise
that allguards in aprivate security firm
were required to have once been work‑
ingburglars.’
Data encryption and its possible
manipulation:
‘The Clipper Chip proposal tells us, if
nothing else, that Big Brother is quite
utterlywithout aclue.”
State manipulation of information:
‘Governments aren’t usually very good
at advertising. But the private sector is.’
Shopping on the Net:
‘It reminds me of when they told me
that word processingwould allow me to
savepaper.’
Researchingthe future:
‘Channel-surfingis theoptimalmode (as
long as you don’t make the mistake of
trying to do it with television).’
And e-money:
‘Global emoney will be introduced on
August 15,2007. I havespoken.’

WilliamGibson

key! IDEAalso seems to be more resistant
than the DESalgorithm.

Each PGP user has a public/secret key
pair. These are generated in a truly random
manner, based on anexercise of hitting ran‑
domkeys at randomintervals.

It’s really you
The sender of a message can ‘sign’ it using
a special process that makes use of his own
secret key. When a user signs a message,
PGP creates a ‘message digest’ of the mes‑
sage using a 128-bit one-way hash function.
The purpose of this ‘message digest’ is to
represent the message in its original form,
rather like a checksum, for the purpose of
detecting changes. This ‘message digest’ is
then encryptedwith the sender’s secret key,
before being attached to the message. A
time-stamp of when the signature was made
and the key id of the secret key usedto sign
it are also attached. The message is then
ready to be sent. This signature can be veri‑
fied by the recipient using the sender’s pub‑
lic key. It is infeasible for someone to
tamper with the message in such a way that
it will still have the same ‘message digest’.
Hence we have a means of verifying the
authenticity of content in addition to author‑
ship.
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Diagrammers
EasyCASE Prof. for DOS/Win
EasyCASE Des. for DOS/Wi
EasyFlow v.8.0
Flow Charting Il l.
InfoModeler Desktop - Specialoffer
MetaDesign for Windows v.4.0
RFflowv3.0 - Lowest UKp r i c e ..

Tools

PowerMaker Normally £239
£335/£620 PowerViewer Normally £139 a :
£539/£895 PowerBuilder Desktop with FUNCky Library Normally £649

£145 PowerBuilder Desktop with Lotus Notes Library Normally £599
£119 PowerBuilder Client-Server Starter Kit - “Jump Start” Priced indi

..£229
£65

CLASS LIBRARIES
EXTRA Tools for P.B. by Attachmate
The easy way to include access to mainframe data in your application
First Impression by Visual Tools

- £199 Enhanceyour applications with graphics from the most complex data
- £65/£105 Folio VIEWS 3.0 by Folio Corporation

- £110 Manage free-format information
£49 Formula One by Visual Tools

Add a MicrosoftExcel compatible spreadsheet to your application
FUNCky Library PowerBuilder by dLESKO Associates

. £255 Library of over 500 easy-to-use additional functions
£79 ImageStream by Visual Tools
£55 Addpowerful file convers ion and image management toyour application
£75 ObjectStart for PowerBuilder by Greenbrier and Russel Inc.

£229 Combines comprehensive class library with application generator
£69 PowerBuilder NetWare Library by PowerSoft .

£385 Seamlessly integrate with Novell NetWare management procedures
£235 PowerBuilder Notes Library by PowerSoft
55 Seamlessly integrate with Lotus Notes

‘e249 PowerClass 3.0 Desktop/Enterprise by ServerLogic
£225 4 0ass library of over 50 objects and 12,000 lines of commented code

PowerFrame App. Framework by METASOLV Software £265
£95 Advancedsuite of class libraries with a comprehensive Sample Application

£269 powerF rame Navigator Obj. by METASOLV Software £89
£105 ‘aqds Windows’ File Manager or Chicago Explorer type of G.U.1to your app.

‘85 PowerFrame Obj. Analyser by METASOLV Software £89
£229 PowerFrame Security Library by METASOLV Software . £999
£65 Provides acomprehensive application security system to your application

£269 PowerFrame TabFolder by METASOLV Software
£65 Add TabFolder window styles to your application
£69 PowerGuide Desktop/Server by ajja

Symantec C++ Std. 6.1/Prof. £69/£245 “Mission Control” for PowerBuilder Development
Smalitalk VDOS/Windows £65/£245 PowerPlate by PARADIGM
Watcom C/C++ 10.0 CD - Specialoffer . £169 Application development template with complete source code

S o f t W e r kPrice pledge
If you find it cheaper elsewhere

BRIEF ..
Codewright/Fusion for VC++-..
Doc-To-Help 1.5 UK Version
Multi Edit/Multi Edit Prof.
Track Record - #1 Bug Tracking..
WinScope v1.2

Languages
Borland C++ v4.0...
Turbo C++ Visual Edit ion..
Turbo C++ v3.0 for DOS
Turbo Pascal v7.0
Borland Pascal
Turbo Assembler
B A S E I V2.0
B A S E IV Compiler
Visual Solutions Pack
MS Access...
MS Delta
MS Fortran 5.
MS FoxPro DOS/Windows
MS MASM 6.11
MS Visual Basic DOS/Windows Std.
MSVisual Basic DOS/Windows Prof.
MS Visual C++ Std. ..
MSVisual C++ Prof. 2.0
MSVisual Control Pack
PowerBasic - Lowest UKprice

£89

. £399/£1,330

. £129

| GENERAL | POWERBUILDER 3 . 0 S P E C I A L OFFERS
PowerBuilder Desktop 3.0a Normally £490 7 7 ; a Ee .. Our price £190

idually would cost over £1,900 ‑
£399 Contains PowerBuilderDesktop, LogicWorks’ ERwin for PowerBuilderDesktop, 3-user Watcom SQL Network Server for

POWERBUILDER A D D - O N S

. Our price £135

. O u r price £ 65
Our price £299

..Our price £365
‐ _ ‐ Our Price £435
lindows andPowerViewer.

PowerTool Desktop/Enterprise by PowerCerv .
PowerTool Enterprise - 5 user/Unlimited by PowerCerv
Library of objects. DatabasedAdvisor Best PowerBuilderadd-on 1994
QuickApp for Windows by DCA ..
Powerfulcommunications middleware
TerraView 4.0 by TerraLogics ..
Add geographical maps directly into your PowerBuilderapplication
Visual Dev. Kit by Software Integration Desktop/Enterprise
Adds a new dimension to visual interfaces
Visual Tools Pak 2 by Software Integration...
Add multi-dialog/tabbing system to PowerBuilder
VT-Speller by Visual Tools ..
Seamlessly addspell-checking functionality to your application
Watermark Discovery Ed. by Watermark ..
‘Addscanned or faxed documents to your application

TOOLS
Automated Test Facility by Softbridge Inc.
The only software testing product for client/server applications
Endevor Workstation by LEGENT .
PowerSoft & Legent team up for PowerBuilder Version Control
ERwin/ERX for PowerBuilder by Logic Works ....
Award winning data modelling tool
QA Partner by Segue Software ....
Powerfulautomatedsoftware testing too!
SpinList by OSoft Development Corp. ... r
DLL that allows you to layout a report in your WPand feed it to PowerBuilder
SQA TeamTest by SQA Inc. .. .. £999
Automates the testing of aPowerBuilderGUI application

BOOKS
We stock over 20 books on PowerBuilder. Including; Design & Development
of Client/Server Applications, Developing PowerBuilder 3.0 Applications, The
Complete Developer's Guide, Secrets of the PowerBuilder Masters, Teach
Yourself PowerBuilder in 14or 21 days (sic). CALL FOR COMPLETE LIST.

£130/£265

- £119

All prices exclude £7.50 carriage and VAT. 30 day terms to quoted Pic's, Educational & Government establishments. E&OE.

CALL US - we aim to beat ANY
advertised price ! So f tWerk UK L t d .

50 Lion Meadow, Steeple Bumpstead, Haverhill, Suffolk CB9 7BY «Telephone: (01440) 730121 * Facsimile: (01440) 730911
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Industrial Strength
WIN-PROLOG- [Console]

File Edit Search Run Options Window

Write industrial strength business applications for the
industry standard operating environment, Windows 3.1!
Applications which are intelligent, robust. Applications
which release the full 32-bit power of your computers.

And with LPA-PROLOG, write them the easy way:

True 32-bit stacks, heaps, programs & data
Directly programmable dialogs, menus & windows
High level access to the GUI and operating system
Two-way data exchange through DLLs and DDE

Not to mention the integrated source level debugger,
multi-file program editor, project files, incremental and
optimising compilers, and full Prolog predicate library.

The industrial strength business
PROLOG applications development kit!

> CIRCLE NO. 916

Affordable CASE Tools for
Yourdon, SSADM and OMT

Do you want:
@Intuitive User Interface
@Comprehensive Error Checking
@Powerful Data Dictionary
@True Multi-user Capability
@£495 per seat @N/W £995

For your FREE evaluation version of SELECT
Yourdon just send a diskette to: FREE CASE
Tool, CRaG Systems, 8 Shakespeare Road,
Thatcham, Berks RG134DG Tel: (0635)873670
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Onsubject line Effect
ADD Your PGPpublic key (key to

| add is body of msg)

VERBOSE INDEX | List all PGPkeys verbose
| format

GET userid | Get just that one key

LASTdays | Get the keysupdated in the
| last ‘days’ days

Figure2 -PGPkeyserver email
commands

Frequently, the operations of signing
and encryptingwill be combined such that a
message can be sent and receivedwith the
confidence of knowing that it will be private
and that the content and authorship can be
verified. In this case, the message is first
signed with the sender’s secret key and
then encoded with the recipient’s public
key, which is then prepended to the mes‑
sage. The receiver’s PGP software will re‑
verse the process. It will first decrypt the
message using the recipient’s secret key,
then check the signature with the sender’s
public key.

It should also bementioned that PGPwill
automatically compress and uncompress en‑
crypted or signed material at the appropriate
timesusingaPKZIP-likealgorithm.

Managing keys
Key management is the third task that PGP
performs, providing facilities for handling
public and secret keys. Both public and se‑
cret keys are held in ‘key certificates’ which
comprise a key id, user id, generation time
stamp and the key itself. A ‘key id’ is actu‑
ally the lower 64bits of the public key. To
all intents and purposes it will be unique,
while the ‘user id’ is just the user’s name.
Secret key certificates are also encrypted
with a pass phrase to prevent them being
used without authorisation and to deter
theft. The pass phrase must be remem‑
bered asit is frequently asked for when per‑
forming PGPactions. Don’t fall into the trap
of thinking that the key pair is based on the
pass phrase. It isn’t.The pass phrase can be
changed at any time.

Key certificates are kept in collection
files knownas‘keyrings’ to facilitatemainte‑
nance and searching. A local secret keyring
will hold the key certificates of all the local
users that have encrypted material sent to
them.A localpublic keyringwill contain the
key certificates of all the remote recipients
of encryptedmessages.
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Key collection
Collecting public keys can either be proac‑
tive or reactive. In other words you may add
apublic key to your keyring because some‑
one has decided that they want all future
communication with you to be encrypted
and so has sent you their public key. Or,
you may find yourself wanting to initiate en‑
crypted communications with someone, in
which case you could mail them to ask for
their public key. PGP provides a facility to
take acopy ofa single key certificate froma
keyring for the purpose of giving it to an‑
other party (see Figure 1 for my public
key).
There are a variety of methods for dis‑

seminating public keys. Some people make
their public key available by returning it if
you fi n g e r their host computer. A scheme
that is becomingpopular is to usepublicly ac‑
cessible ‘PGP Key Servers’ to which people
send their public keys so that they can be re‑
trieved by anybody. Typically, the access
method for a Key Server is email, but I have
recently come across an experimental Web‑
accessibleKeyServer.

Key forging
Phil Zimmerman readily accepts that the
weak link in the chain is that of vouching
for the authenticity of public key certifi‑
cates. If a key certificate is replaced with a
new key certificate containing a key that
someone else has generated then the sys‑
tem breaks down. Anyone trying to make
use of the ‘new’ key to decrypt material
from the genuine owner will be unable to.
Worse still, the ‘new’ key owner will beable
to masquerade asthe original.

To combat this, PGP supports a system
whereby the keys themselves can be certi‑
fied. In other words they can be signed by
any number of people who are prepared to
swear its authenticity. Thus the more signa‑
tures that a public key has attached, the

sci.crypt

more it can be trusted. PGP will automat‑
ically calculate a trustworthiness value of a
key when making use of it, and inform the
user of this value. The value is afunction of
the number of signatories and the trust‑
worthiness of those who have signed the
key. PGPcan be configured to refuse to use
a key which hasa trust value belowa cer‑
tain level.
If there is any cause to believe that akey

has been compromised then a ‘key revoca‑
tion certificate’, signedwith your own secret
key, must be raised and disseminated as
soon aspossible.Upon receipt of this certifi‑
cate, public keyringswill be updatedwith it
and PGPwill be prevented from ever using
that key again, thus freeing the compro‑
miseduser to generate a newkey pair.

One way to verify the probity of a public
key is to compare what is known as the
key’s ‘fingerprint’ with a potentialcommuni‑
cant over the phone. A ‘fingerprint’ is a 16
byte summary of the key’s components.

Inclosing
I amall too aware that this hasn’t been the
most straightforward of topics to deal with.
But I just hope that I have at least managed
to convey the essentials in acoherent man‑
ner. As is usual now, the Bibliography con‑
tains pointers for further reading and sites
where PGP can be obtained for a variety of
platforms. I will be continuing on the topic
of PGPnextmonth, concentrating on practi‑
cal use of PGP and the plethora of support
software available suchasGUIfront ends.

PaulRichardson is a DirectorofMotiv Sys‑
temsLtd, a consultancyspecialising in Open
Systems, interoperabilityand the Internet.
He can becontactedon 01223576318 or by
email at PaulR@motiv.demon.co.uk.

alt.security.pgp
ftp://ftp.netcom.com/pub/gbe

pgp-public-keys@pgp.ox.ac.uk

http://www-swiss.ai.mit.edu/~bal/pks-toplev.htm!

ftp://ftp.demon.co.uk/pub/pgp/pgp26ui-src.tar.gz
ftp://ftp.demon.co.uk/pub/pgp/pgp26uix.zip

ftp://ftp.demon.co.uk/pub/pgp/MacPGP/MacPGP2.3.cpt-hgx

ftp:/ftp.informatik.uni-hamburg.de/pub/virus/cryptpgp/2.6ui/pgp26ui-os2.zip
ftp://ftp.demon.co.uk/pub/amiga/pgp/pgp21ami.lha

ftp://ftp.tu-clausthal.de/pub/atari/misc/pgp/pgp26uib.|zh
ftp://ttp.demon.co.uk/pub/archimedes/ArcPGP23a
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Is your editor cramping your style?
le SURPRISING how many programmers put up with those ho-hum editors

bundled with their compilers. Or even DOS-hosted monsters which to be,
errm, brief, haven't seen aproper upgrade since before Thatch left the throne.
If you have ever found yourselfpicking through megabytes of material by
hand to accomplish a task that you know should bea few keystrokes, then we
have a suggestion for you.

ED it
Introducingthe new EDfor Windows
programmer's editor. ED is intelligent and
language-sensitive - it knows all about your compiler. So
whether you use C++, Clipper, Smalltalk, Eiffel or one of
the other 24 languages that ED supports, you can be
enjoying the benefits of colour syntax highlighting and
compiler error tracking within minutes.

‘ : . : But it's the other stuffthat makes the difference. Can't
ED supports multiple windows, multiplefilesp e r window, f :

andmultiple languages too remember where you put a function? Just type its name in
the File Open dialog. Lost in the on-line docs? ED will
search through asmany help files asyou want at the click
of a mouse. Like your menus and tool bars just so? A
cinch with ED. There's a spelling checker that's smart
enough to know about comments, a C-like macro
language, and heaps more bits and pieces.

Try it
The best way to find out what ED can do for you is to
have a go. And you can. For free.

ED's new advancedSearch & Replaceputs you in control Just call us up, and we'll send youa full working demo*.
( I fyou are Wired, you can download it from any of the
places listed at the bottom of this advertisement**).

...or Buy it New Features in
EDfor Windows 3.0

Already convinced? We can ship out Configurable Toolbars - Enhanced Compiler
your copy of ED for Windows 3.0 a te ee Replies‑
today. ED for Windows costs just oe er ae
£145 (+ shipping and VAT).

QBS Software Ltd
10Barley Mow Passage, LONDON W44PH
Phone +44 81 994 4842
Fax +44 81 994 3441

» BBS +44 81 747 1979
Theprogrammer's editor Email qbs@cix.compulink.co.uk

*Demo is fully functional, but won't let y o u save files >2KB. **The ED for Windows V3.0 demo ED3DEMO.ZIP can be downloaded from the QBS BBS (tel 081 747 1979, baud rate 2400-14400, c o n n e c t 8 N 1, in the DEMO section),
from CIX (topic qbs/files), from CompuServe (GO CLIPPER, library 8) and from fip site CICA (demo directory) and its mirrors (eg src.doc.ic.ac.uk, computing/systems/ibmpe/windows3).
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Book Review
Plugand Play Programming - reviewed by EdwardKenworthy
In the world of hardware eachcomponent is
connected through anexternal connector of
some variety. This allows components to be
‘plugged’ together in a standard way. The
implications are that this allows them to be
substituted by another model so longasthe
connector is the same. Expansion cards for
the PC are a possible example, as are the
clock doubled versions of the 486 chip.
William Wong proposes that such a

model applies equally to the software world
whereby software components are intercon‑
nected. Wong christens the mechanism as
‘plug and play programming’. The idea is
that you produce a pair of classes that are
designed to be connected. In order to make
all the connections you simply say ‘A con‑
nects to B’. This would cause all the neces‑
sary pointers, references etc to be set up
between the two objects in one atomic ac‑
tion. Also, what connections exactly are es‑

tablished is hidden fromwhoever is actually
causing the connection to bemade. It’s the
standard software engineering virtue and
any object conforming to the interface can
beconnected.
This sounds like a marvellous idea

doesn’t it? Well, yes it does, in an abstract
theoretical way. Which is exactly where the
emphasis stays throughout Wong’s book.
After only a few chapters I was desperate
for a real example. Rather than abstract-A
connecting to abstract-B, it would havebeen
nice to have real-worldexamples. These are
noticeably and annoyingly missing. In addi‑
tion the ‘interface’ is actually a class. So if
my class ‘A’ is designed to connect to class
‘B’, then that’s all it can ever connect to. I
can’t add a newclass ‘C’ and connect that to
‘A’, unless I derive it fromclass ‘B’.The only
reason for the inheritance being to connect
‘C’ to ‘A’, which, in my opinion, is abuse of

Snow Crash - reviewed byMelanieWelsh
Hiro Protagonist is a freelance hacker, a
pizza delivery boy and a god. Accordingly
he splits his time three ways. Gathering in‑
tel for the CIC. Defendingthe honour of the
Cosa Nostra pizza company, possibly the
world’s first Mafioso food-chain. For prefer‑
ence, however, Hiro favours ‘goggling in’ to
the Metaverse which he helped to create.
The Metaverse is Virtual Reality taken to its
logical conclusion. When your real home is
a 20 by 30 in a U-Stor-It, the Metaverse is
the place to be. It’s the ultimate escape from
reality.

BobL Rife is richer than God. But then,
Snow Crash is older than God. Biblical ref
erences abound in a novel that is both futur‑
istically modern and ‘prehistoric. Yet the
many contrasts in Snow Crash, even the in‑
congruencies, never really hit you until you
sit down and think about it. Snow Crash
flows off the page and straight into your
imagination. Kind of like anArnold Schwar‑
zenegger film, it manages to bypass disbe‑
lief because it is going so fast there’s no
time to think about it.

Constructing Language Processors Randy M.Kaplan £32.95

The InternetNavigator | PaulGilster

Fantastic characters abound in Snow
Crash. There’s Raven the homicidal mutant.
And YT, a 15 year old Kourier. She’s a
skateboard chick who radiates attitude. And
tucked in every available space on her body
suit are the very latest gadgets to keep her
on the streets in one piece. Favourite is the
formidable Dentata: the ultimate in personal
body protection... And no, I’m not going to
tell you, it'll spoil the story.
The novel is based some 20 or 30years

in the future. Just far enough to make the
developments in technology believable for
the average reader. But not so far that
Stephenson can’t make use of his ability to
ridicule the peculiar banalities of American
life. Perhaps best is the new design pizza
delivery box with builtin LED display. If
your pizza isn’t atyour housewithin 30min‑
utes of ordering, this box will know. And it
will do something about it too.

Writing about the future in a post-apoca‑
lyptic style is no longer new, it is not even
snappy. But Stephenson keepsa firm grip
on reality.This is no ride on the Cyberpunk

£21.95

JohnWiley &Sons

John Wiley &Sons

BOOKS

inheritance. If you were confused by that
example, then you can begin to appreciate
how a whole book of such abstract exam‑
ples can begin to wear.
Whilst ‘plug and play’ programmingmay

beagood idea,WilliamWong’s book fails to
take it beyond the theoretical realm to dem‑
onstrate how it could be applied practically,
and of course, whether it could be applied
practically. An excellent theoretical solution
to a problem that’s never really defined in
practical terms.
Verdict: Not recommended.

Title: PlugandPlayProgramming
Pages: 484
Price: US$39.95

William Wong
M&TBooks
1-55851-302-7

gravy train. In a whirl of street smart hu‑
mour Stephenson unfolds a world that
bodes i l l for us Western countries. Snow
Crash, you see, is a virus. But it is also a
drug and abitmap. Oh, and it’s the ultimate
weapon for world domination.

In Snow Crash it’s never quite certain
who’s working for whom. Or for what. I
have to admit that I’m a sucker for a con‑
spiracy theory. And Snow Crash obliges
most happily. But this, in part, is what
makes Snow Crash so real. After all, the ba‑
sic human instincts of greed and violence
never really change that much. Snow Crash,
in parts, is just that littlebit too believable.
Verdict: Utterly exhilarating

Title: SnowCrash
Pages: 440
Price: £4.99
Author: NealStephenson
Publisher Penguin
ISBN: 1-55851-302-7

0-471-59753-8 462

0-471-05260-4 | 590
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Msiisanimportant application that is The Microsoft andMacintoshversions comewith
becoming instrumental in the growth of the EnhancedNCSAMosaic ondiskettes; the XWindow
Internet. These books, created for Microsoft version comes with NCSAMosaic on
Windows, X,and the Macintosh, introduce you CD-ROM.All three books comewith
toMosaic and its use in navigating asubscription to The Global
and findinginformationon theWorld need t( t0 ot W NetworkNavigator(GNN®), the
WideWeb (WWW). interactiveguide that makes the
It shows you h { Internetmore enjoyable and easier to use.

how to useMosaic | OU = ing Another new O'Reilly book onamuch‑
requested topic isManagingto replace some of the

traditional Internet functions like FTP, (ne Intlernel InternetInformationServices:
Gopher,Archie, Veronica, andWAIS. WorldWide Web, Gopher, FTP.
Formore advanced users, the with M 1 andmore. It describes in detail how to set
books describe how to add upinformation services tomake them
external viewers to Mosaic available over the Net. It begins bydiscussingwhy a
(allowing it todisplay companywould want to provide Internet services
many additional file and how to select which services to provide.Most of
types) and how to the book describes how to set upemail services andFTP,
customize the Mosaic Gopher, andWorldWideWeb servers. This bookwill be
interface, such asscreen published in December.
elements, color, and fonts.

for Microsoft Windows for the XWindow

Dale Dougherty & RichardKoman DaleDougherty,RichardKoman,&PaulaFerguson ByDale Dougherty &RichardKoman
1st EditionOctober 1994,230 pages 1st EditionOctober 1994, 288 pages 1st EditionOctober 1994198 pages

ISBN1-56592-094-5.With two diskettes ISBN1-56292-095-3.With CD-ROM ISBN1-56592-096-1.With diskette
containing Enhanced NCSA Mosaic containing NCSA Mosaic for the containing Enhanced NCSAMosaic

forWindows, V1.0 XWindow System, V2.4 for Macintosh, V1.0

Available from:
InternationalThomson PublishingEurope
Berkshire House, 168-173 HighHolborn,LondonWC1V 7AA, UnitedKingdom
Tel: 44-71-497-1422 ©Fax: 44-71-497-1426 © Email: ora.orders@itpuk.co.uk
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email: marcg@dotexe.demon.co.ukCAREER@DEVELOPMENT

GREATER LONDON
SOFTWARE ENGINEERS
C, WINDOWS, SDK, MFC

c£25K+. This company a designer of In‑
vestment Banking Systems has won ma‑
jor contracts creating a demand for
highly experienced Degree Qualified
software engineers.
You will have 3yrs post graduate C and
Windows design, any experience of Vis‑
ual BASIC and SQL will be of interest.
Good career opportunity for engineers to
join at the start of NEW projects and the
expansion of the company.

WEST LONDON
SOFTWARE ENGINEERS

C/C++, WINDOWS
£18K to £28K. This extremely successful
company designs and markets Video
and Audio software products for the En‑
tertainment CD-ROM markets.
They seek highly experienced C/C++
software design engineers to be respon‑
siblelead the development of NEW
Multi-Media s o f t w a r e .You will have 3yrs+
C/C++ with in-depth Windows develop‑
ment exper ience ideally gained in a simi‑
lar environment.

CITY
SOFTWARE ENGINEERS

VISUAL C++/BASIC
to £45K. This company is expanding it's
software development team working on
Client/Server applications for the Finan‑
cial Markets.
You will be a Graduate with a minimum
of S5yrs experience of software design
using C or Visual C++/Basic in either a
UNIX, Windows-NT, SQL development
environment.
You will ideally be working for Reuters,
Admiral or Digital supplying similar prod‑
ucts for this exciting environment. Over‑
seas travel essential.

NWLONDON
SOFTWARE ENGINEERS
C++, OOP, INTERNALS

to £35K. My client develops Data Comms
and Telecoms Systemsfor the FinanceSec‑
tors. They seek Degree Qualified software
engineers atSenior andJunior levels with at
least 3 yrs experience of Real Time C/C++
development gained in a UNIX environment.
Experience of TCP/IP, SNA and particu‑
larly Windows/UNIX/DOS intemals will be
of interest. Good opportunity to join ama‑
jor company with a High industry profile.

SURREY
PROGRAMMERS

C++, VISUAL BASIC, ACCESS
to £25K. This division of a major consult‑
ancy specialist designers of Systems for
the Utilities Markets seek enthusiastic
Graduates with at least 2yrs post gradu‑
ate experience of C++/Unix and Visual
basic or ACCESS programming.
They will advance your career in a highly
professional environment designing soft‑
ware for Client/Server applications.
This is an URGENT requirement so call
NOW o r m i s s out.

URGENT EUROPEAN BASED
OPPORTUNITIES

£55K S/W MANAGER: SUN, UNIX, C,
REAL TIME, 68K VME.
£45 COMMS CONSULTANT: SUN, DEC,
TCPAP, DECnet, ISDN.
£40K COMMS SUPPORT: VIDEO AUDIO,
ATM, ISDN, MULTIPLEXING, NETWORKS
LAN/WAN.
OTHERS: PLEASE CALL

Tel: (01425) 475480
Fax: (01425) 480807

ASH Associates (TOGA).
Technical Recruitment Consultants

First Floor, 39-41 High Street,
Ringwood, Hants, BH24 1AD.

A t  a v G R O S S R O A D S ?

L o o k i n g f o r t h e

R I G H T , D I R E C T I O N ?

Ninety four per cent of candidates using
Connections, in response to a recent

survey, have successfully found a position
which promised greater career prospects

and, furthermore higher salaries.

On the road to success - with a wealth of

experience in Open Systems and IT
recruitment, we are in a great position to assist

We s t Yo r k s h i r e
We have clients currently seeking to following:

in locating the right job for you. We are able
to advise on future growth areas, the skills
you should beacquiring and the direction

ICL Comms Support/Programmer £20,000+ you should beworking towards.
Visual BASIC Programmers £17,000
‘C’ & Assembler Programmers for
comms/modem work £10,000-£15,000
Modem hardware designers £20,000+
Consultants with client server expertise £18,000 to £32,000
Project Leader for large PC network systems
and downsizing projects
Installation/Support, UNIX, . .
Novell, TCP/AP £20,000 + car + foreign travel telephone The Windows Connection
Project Leader for ‘C/C++’&assembly on 01734 892444 or mail y o u r CV t o :language development environment £20,000 to £30,000 ‘ |
SAP Consultants £500 per day
ABAP Programmers £300 per day
Support Programmer COBOL/Ledgers £14,000
Support Programmer DATAFLEX & Visual BASIC £14,000
Analyst Programmer for 4GL work,
must have manufacturing background £15,000

Sowhatever your discipline within the
technical arena - programmer, analyst,
pre-sales consultant, support specialist,

ee systems administrator or technical manager,

The Windows Connection
The Elms, 26 Broad Street,

Wokingham, Berkshire RG11 1AB.
Fax: 01734 893322.

For your next career move around
West Yorkshire telephone Vincent Atherton on Leeds

(0113) 250 4560 or write to:
Airedale Recruitment, Realtex House, Micklefield Lane,

Rawdon, Leeds, LS19 6AX

Email: mail@winjobs. win-uk.net.

T h e W i n d o w s ™
T O N N E C T I O N



CAREER ¢DEVELOPMENT
JOB
Visual Basic

LOCATION
London/Surrey

SALARY
£20K - £26K

This financial systems house develops
bespoke and non-bespoke financial software
under MS Windows. With new projects
scheduled for 1995, they currently require
Visual Basic Programmers. Candidates
should have at least twelve months Visual
Basic programming exper ience and, ideally,
w i l l have written at least one program in ‘C’
under MS Windows. Working in a small,
friendly team, you wil l have the opportunity
to learn new skills whilst, at the same time,
enjoying the social aspects of your work.

REF: EXE/11

JOB
C++/Finance Developers

L O C AT I O N SALARY
Surrey To £35K
This large multinational financial
investment house is looking for two
Software Engineers to develop a dealing
system for trading UK equities. The system
is a Client/Server implementation, with the
front-end applications and services being
developed using Visual C++ and the MFC
running under Windows. You wil l have at
least six months Visual C++ experience and
must beable to work well within a team.
Excellent career prospects and highly
competitive salary packages are on offer to
the successful candidates.

REF: EXE/14

Visual C++/MFC
London Developers 6 months

Visual C++/MFC
Surrey Programmers 6 months

C/C++
Oxford Programmers 3months

Visual C++/Multimedia
City Developers 4months

C/C++
WLondon Progsx 2 6 months

C++/Banking
City Programmers 6months

C++/VB/Finance
Manchester Anal/Progs 6 months

Windows/C++
London Programmers 6 months

Windows NT
City Senior Programmer = 3 months

REF: EXE/17

To advertise, call
Marc Green on 071 287 5000 x3138

JOB
C/C++/Unix/X-Windows/Motif

LOCATION
Hants/Surrey

SALARY
£17K - £25K

Our client prides i t s e l fondeveloping high
quality software in the field of Image/Signal
Processing and Modelling/Simulation, as
well asmajoring in areas involving GUIs
and data presentation. They are looking for
Software Engineers who have agood
track-record, with C and/or C++
programming skills with Unix, X-Windows
and Motif. This is a pr ime opportunity to
work on varied projects with a Software
House which lists client satisfaction and
technical excellence asits top priorities.

REF: EXE/12

JOB
C++/Visual Basic

LOCATION SALARY
City To £30K + BBs

Our client, one of the leading banking and
financial institutions in the City, has a
number of requirements for highly skilled
Software Developers with upwards of two
years Visual Basic and one years C++
experience. Any exposure to SQL, NT or
real-time systems would bea distinct
advantage. Successful candidates will be
involved in buildingbanking applications
using the latest technologies and can expect
excellent salary packages.

REF: EXE/15rT
CONTRACT VACANCIES - UK WIDE

Mac/Windows/Text Handling
City Programmers 6 months

Apple Mac
City Developers 6 months

Multimedia
Cambs Developers 6 months

FoxPro
N. London Developers 3 months

Sybase/SQL Server
London Software Engineer 4 months

Oracle/Vista
Oxford Software Engineer 3 months

Real Time C
Cambs Software Engineer 3 months

Testing/VB
Manchester System Tester 6 months

Testing
London System Tester 3 months

REF: EXE/18

Logistix Recruitment Limited
Lamb House,Church Street
Chiswick Mall, LondonW4 2PD
Tel: 081-742 3060
Fax: 081-742 3061

Wehave a large number of PERMANENT
and CONTRACT opportunities
throughout the UK.Please call one of o u r
consultants for further information or,
alternatively post/fax a CV to us and we
wi l l contact you at a convenient time.

LOCATION
City

SALARY
To £30k

One of Europe’s leading CD-ROM
publishing companies is seeking to recruit
Windows development staff at all levels of
experience. They are building teams now to
work on a number of new titles to be
released next Spring. Ideally you wil l have
worked in a multimedia env i ronment
developing software under either MS
Windows or on the Apple Macintosh. Any
experience of hypermedia, graphics, sound
or animation would be useful but is not
essential.

REF: EXE/13

JOB
Visual C++

LOCATION SALARY
Surrey £20K - £30K
Our client is about to embark on the
development of the next generation of user
interfaces to their highly successful product
range. We are seeking high calibre
candidates with experience of GUI
development under MS Windows and
strong Visual C++ programming skills.
These roles are technically very challenging
and, therefore, creativity and the ability to
work on your own initiative are essential.
These are excellent opportunities for
candidates to directly influence the
company’s product lines with a grow ing
organisation.

REF: EXE/16

VB/Windows
Herts Analyst/Programmers 2 months

Windows/Visual Basic
London Programmers 6 months

Visual Basic
S.London = Anal/Progs 6 months

Visual Basic
Berks Programmer 4 months

VB/MS Access
Surrey Developers 3months

Visual C++/SDK
Cambs Developers 3months

Windows/Financial Appls.
London A l l Levels 6months

Visual C++/Finance
S. London Programmers 6 months

Windows/SDK/C
City Developers 4 months

REF: EXE/19

Ldégistix



t h e so f t corpora t ion
Specialists inSoftware Development Staff Recruitment
OOD/OOP, C,C++,VISUAL C++ ALL LEVELS
‘As the market for Object Oriented skills gathers pace we have a number of clients designing
systems in diverse application areas including: Multi-media, DTP, Telephony, LANs,
Electronic publishing, On-line information Feeds, Financeand Banking inboth aUNIX and
DOSenvironment.
Positions available vary from traditional +Programmer/Software Engineer and
Analyst/Programmers to Designers/Senior Software Engineers in the overall strategic direction
for end-user organisations.
£17-£35K +benefits REF:SC/O1/EXE

WINDOWS ORX-WINDOWS/BANKING ALL LEVELS
Three city clients require windows skills at any level. Other relevant skills are SQL server,
Transact, SQL, UNIX,VMS or MS-DOS, C, C++, Open Client (DB and Net library), MFC, Open
interface and APT. Exposure to analysis, developing user interfaces and rapid development
techniques. Full training in Middle Office/Production and Front Office Systems including:
Financialand ManagementAccounting, Treasury, Equity, Fixed Incomeand Derivatives.
£20-£25K +Bankingbenefits REF SC/O2/EXE

CAND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellent opportunities exist for bright graduates with one year + experience. Personal
background requires a solid understanding of the project life cycle and a commitment to high
quality coding. You will be trained in all aspects of Investment Banking, relational databases,
4GLs andObject Orientated Design.Agoodopportunity for asecond career move.
£17-£25K +Banking benefits REF:SC/03/EXE

SYBASE/INGRES/VMS/C 1-3YEARS £25-£30K +BONUS
Excellent opportunities for Graduates with 1-3 years experience to join a Banking Organisation.
Training will begiven in the Derivatives/Financial Instrumentsmarket.Motivatedself-starters who
want to take onresponsibility in a progressiveorganisation where skills are rewarded onmerit.
OTHER PLATFORMS/DATABASECONSIDERED. REF:C/O4/EXE
INGRES/ORACLE/SYBASE/GUPTA/OODAND OOP ALL LEVELS
Additional experience of: SQL, Forms, Cand C++ required.Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration, DBAs, Pre/Post Sales and solid programming knowledge and expertise. Please
call to discuss your particular requirements.
£18-£40K +benefits REF:SC/OS/EXE
C/C++/VISUAL BASIC- UNIXORMS-DOS DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientificand
Govemment application environments require excellent C skills. Both Windows development
skills W/3, SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and
goodapplication knowledge are againmuch indemand. Software development experience is the
key, and being able to deliver high performance, high quality, well specified software
incompetitive time scales. Opportunities vary from small to large software companies involved in
expert systems, GUIs, Image Processing, GIS, EIS, Communications, Networking and Object
Orientated Databases. Graduates through to senior software engineers/team leaders are
required. Please call todiscuss.
£14-£35K + Benefits REF:SC/O6/EXE
UNIX/VMS/MSWINDOWSINT MFC/C/C++ ALL LEVELS
Adegree in computer or natural science, two years solid C/C++ programming experience and a
sound understanding of UNIX, VMS or MS-DOS are required to work on large scale programs
with user interaction. You will need an intelligent problem solving approach to work and bea
quick leamer to programmer software in anX-Windows, Windows SDK or NTenvironment, port
software to different systems and liaise with customers to drive through product improvements.
Excellent career opportunities for the right candidates.
£16-£28K REF:SC/O7/EXE
LONDON/HOMECOUNTIESWINDOWS SDK/NT DEVELOPMENTS
Senior DevelopmentEngineers Analyst Programmers
To £30K +benefits To £27K +benefits
Strong programming skills in C or C++ and Windows NTare pre-requisites for these positions.
Experience in some of the following areas is also required: MS-DOS 5.0, MSWindows 3.1,
Windows NT,Windows SDK, MSC7.0, MFC, Visual Basic, Visual C++ and Microsoft NT. Also
desirable areWindows XVT libraries ornetworkingskills. REF: SC/O8/EXE

SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Client/End Users, Software Vendors and Software Houses dedicated to strategic
implementation of leading edge technology and integration of applications across different
hardware and operating systems platforms require candidates to degree level with a
scientific/technicaldevelopment bias and 1-3years experience. There are two mainoptions:
TECHNICAL DEVELOPMENT:Continued use of UNIX,VMS, MS-DOS, C,C++,MFC,Windows
(SDK, NTor X-Windows and Toolkits), Networking and Communicationswith companies offering
technolgy based careers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunites to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments including finance. Please call to discuss your particular career, growth and
potential.
£12-£25K +benefits REF:SC/O9/EXE
VISUAL BASICSKILLSMUCH INDEMAND-PLEASECALLTODISCUSS REF:SC/10/EXE
LEEDS- LOWLEVELC++WINDOWS COMMSDEVALL LEVELS REF:SC/11/EXE
LONDONCOMMS SPECX25, X400 £40-60K REF:SC/12/EXE
C,C++/MFC -Countrywide REF: SC/13/EXE

t h e so f t c o r po r a t i o n
S Third Floor, 7-15 RoseberyAve, London EC1R 4RP

Tel: 0171 833 2772 Fax: 0171 833 2774

Visual Basic - A/P’s (x3)
N.London - Midlands- Bristol
6 months+, start Mid Jan ’95

Powerbuilder, C++ - A/P’s
Moscow - Prague - Bucharest
6 months minimum - Feb ’95

Adabas Natural - A/P’s (x3)
Hong Kong

(ORACLE conversion project)
6 months, start MidJan ’95

NOMAD invites enquiries from first time and existing
contractors of all skills and disciplines. Feel free to call
Michael Barron on 081-686-7171, 081-680-1212

or 0732 886808 Evenings/Weekends

CONTRACT OPPORTUNITIES
S SE I R
SOFTWARE ENGINEER ( e f 8 5 / C 3 3 4 )
Experience of GUI development on APPLEMAC
machines for cross platform development.
SOFTWARE ENGINEER re f 8 8 / C 3 5 1 )
Strong C, UNIX andWINDOWS 3.1 experience required
for 6 months assignment. Thames Valley.

SOFTWARE ENGINEER ef 8 8 / C 3 5 9 )
Real-Time software design and development using C and
ASSEMBLER. Experience of YOURDON required.
DSP ENGINEER ef 88 / C 3 6 2 )Let’s Talk Extensive experience developing FIRMWARE in low
level Cand ASSEMBLER for telecoms applications.

ANALYST PROGRAMMER ef 8 8 / 3 5 0 )
Orion Contracts, | ORACLE V6 , FORMS3 developer required for 3-6
niche marketing month contract. Experience of UNIX and strong analysis
specialist i n : skills desirable.

Analogue/ C++ DEVELOPER ( r e f SH /C314 )
Digital WINDOWS SDK , C++ required for this very interesting

assignment. Exposure to OLE and other leading edge
tools.

Communications
Real Time and
Commercial SOFTWARE ENGINEER ¢ef J 8 / C 3 6 1 )

PC/Networking& | Real-Time programming experience within
Support PC/UNIX/WINDOWS NT env i r o nmen t . Initially 2-3

month contract.
SOFTWARE ENGINEER ( e f / 8 / 3 3 8 )
WINDOWS 95 development experience. Knowledge of
MAPPI SMALL and/or MULTI-THREADED
INTERFACES desirable

For more details contact Bob Brown or Jo Brown on
0296 393636

OR ION Fax 0296 82621, or write, enclosingyour CV, to
CONTRACTS Orion Contracts, The Courtyard, Merlin Centre,

al A s s i g n Gatehouse Close, Aylesbury, Bucks, HP19 3DPTechnicalA:



Multimedia
Software Test

L O N D O N to £25,000
This exciting young company are rec‑
ognised leaders of the development of
shrink wrapped multimedia software.
They are looking for two dedicated
software testers to join a completely
new team in the uncharted waters of
multimedia software testing. You will
undertake software and configuration
testing, localisation testing and estab‑
lishing bug tracking systems for both
PC and Macintosh titles prior to re‑
lease which will require you to be flu‑
ent in MPC or Mactinsosh software
testing using appropriate tools. This
must be the best software test role
available. Ref :MJ0101

Essex to £25,000
This young dynamic developer of
graphics software is seeking enthusi‑
astic engineers who want more than
just another programming role. You
need at least twelve months indepth
MS Windows and C++ experience
and have the wish and ability to de‑
velop ‘state of the art’ software either
in a team environment or one m a n
projects. Preferably you wi l l have e x ‑
perience of one of the following Win‑
dows SDK, OLE, Database design and
WIN32. Future projects wi l l lead you
into Windows NT and Chicago.

Ref : AW0100

DOS - BIOS
South West to £24,000
An exiciting opportunity exists for
Software Engineers with at least 3
years PCsoftware development expe‑
rience. You wil l be developing leading
edge real-time data management soft‑
ware working within a small dedi‑
cated team. You will have graduated
with agood degree and have in-depth
understanding of MS-DOS at device
driver and interupt level. You need
also to be fluent in C and 80*86 As‑
sembler and have the ability to deliver
quality software on time. Good oppor‑
tunities exist to progress to other envi‑
roments such as WindowsNT and
Novell Netware. Ref: AW0102

DigitalAudio/
Video Effects

London to £30,000
Real time video in WINDOWS, 30G
byte real time systems, object orien‑
tated design and development, so‑
phisticated GUI font ends. Sounds
amazing doesn’t it? Well it is! If you
are a young, bright software or hard‑
ware engineer, have C or C++ experi‑
ence from an audio or video
background and equally importantly,
have a real enthusiasm for video /
audio systems or techniques this is the
company for you. A highly creative
atmosphere within a thriving ground‑
breaking company. _ Ref :MJ0103.

Call M i k eJenkins or Adrian Wagstaff on 0442 231691days
or 0908 222909 eves/weekends. Alternatively send your cv
to : Executive Recruitment Services, Boundary Way, Hemel
Hempstead Herts HP2 7RX or fax cv to 0442 230063.

WINDOWS DEVELOPERS
c I T y

We requ i re a Software Engineer with experience in at least one Windows NT system, cou‑
pled with a background in C++ and MSWindows or XWindows. The position is to join a
small team developing rapid response systems in a client server environment. For more
details please call. Salary to £30,000 + excellent benefits .Ref :TJ/1E.

XWINDOWS CONSULTANTS LONDON
This specialist in UNIX consultancy and development require additional degree educated
developers. The positions will involve developing solutions for blue chip and financial cli‑
ents within the city. Ideally applicants will have at least 3 years UNIX and C / C++ experi‑
ence coupled with solid XWindows / Motif. Salary £25 - £30,000 . Ref DL / 2E.

CLIENT SERVER DEVELOPMENT S/HERTS
This small software house (30 strong) require two additional Software Engineers to work
on the development of Client Server applications. Applicants will need between one and
three years e x p e r i e n c e in MSWindows development (at least one years C++). Call for
more details. Salary £15,000 to £28,000. Ref : PH/3E

GUI TOOL DEVELOPMENT SURREY
This is a rare opportunity to j o i n a company producing MSWindows development tools.
Skills required centre on a strong object orientated programming background using C++
and MSWindows. Applicants must have a desire to work on the leading edge of windows
development in a very hands-on role. Salary upto £31,000. Ref: pH / 4E

C++ &MSWINDOWS READING
This company are continuing the expansion of their MSWindows team into 1995 and now
requ i re two further TECHNICAL developers. You will need between one and two years
MSWindows experience using either the OWL or MFC libraries working on bespoke appli‑
cation development. The company can offer exciting and challenging work, training in the
USA anda friendly team atmosphere. Salary £14,000 to £23,000. Ref : TJ / 5E

MSWINDOWS & C++ OXFORDSHIRE
This is an opportunity to enter the exciting world of motor racing. This company develop
race car real-time instrumentation and data acquisition systems (As seen in the pits in For‑
mula 1). Systems are developed in C++ and MSWindows utilising OOD. The company
now requ i re a senior Software Engineer with the above skills to join their small team. An
ideal position for a racing enthusiast. Salary to £29,000. Ref: DL/GE.

For more information on the above or for details of o u r other vacancies please
contact uson 0908 260910 or send/fax a CV (please quote the relevant reference

number ) to us a t :

VISION Computer Recruitment, 70A High Street,
Stony Stratford, Mi l ton Keynes M K 11 1AI I

Tel: 0908 260910 Fax: 0908 260098 Evenings/Weekends: 0908 265780

CAREER ¢DEVELOPMENT To advertise, call
Marc Green on 071 287 5000 x3138

SOFTWARE & HARDWARE DEVELOPMENT ENGINEERS

SOUTH BUCKS

The RecruitmentSpecialists

to £35,000

A  M E M B E R  O F  T H E

Madge Networks is a multi-national
company providing high speed computer
networking products to customers
throughout the world.

The acknowledged leader in Token Ring and
FDDI networking, they have sustained
unprecedented growth since their foundation
as a UK company in 1987, with sales in
excess of $140m last year.

Madge is now developing ATM products for
the next generation of high speed LAN and
WAN networks, and have new vacancies in
their Research and Development centre.

Candidates must be exceptional software or
digital hardware designers. You should have
a I s t or 2.1 in a numerate discipline from a
good university and be able to demonstrate
ability and enthusiasm.

5 Bream’s Buildings, Chancery Lane,London EC4A 1DYTel: 071 405 4180 Fax: 071430 1140

LONDON
Tel: 071 405 4180
Fax: 0 7 1 430 1140

BIRMINGHAM
Tel: 021 200 2660
Fax: 021 236 9357

P S D G R O U P

Your background must include some of the
following:
C, Assembler, 80X86 PC family, Sun, DOS,
OS/2, Windows device drivers, Windows
SDK, UNIX kernel and device drivers, LANs,
network protocols, ATM, real time software,
ASICs, FPGAs, VHDL, High speed digital
design.
The rurally situated working environment is
informal w i th emphasis on technical
excellence and innovation.

I f you want to work with the best in the
industry and can contribute to future growth
and success, then call Gary Raymond of SCR,
quoting reference number: E/172, on
071 405 4180 or send your CV to him at the
address below.

All agencies apply to SCR.

MANCHESTER
Tel: 061 834 0618
Fax: 0 6 1 832 9123



CAREER@¢DEVELOPMENT

To find out more call Marc Green

£0.22 ++
All levels. This busy international Retailer is expanding its operations and is
lookingto recruit Senior and Junior PROGRESS A/Ps. Ideally have a minimum
of 6 months PROGRESS4 GLdevelopment experience gained in a UNIX envi‑
ronment. You must be willing to travel and work overseas for short periods.
Negotiablesalary +Bonus+Benefits.Ref.SY5/1177

SOUTH LONDON £30-£40K + bonus
Our client will offer you asuperb opportunity to design systems used for high
profiles work by some of the largest companies in the UK. You will n e e dto be
adevelopment professionalwith experience of designing systems in commer‑
cial or in-house environments using OOD, C++ OLE2 Windows, and
SQL/ODBC,with aprofessionalapproachto problem solving,project planning,
softwarequality and meetingtight deadlines.Ref.SY5/1112

EAST MIDLANDS £18-21k
Fouryears’ experience in VMS/UNIX/INGRES environment.Knowledge of Open
Door Product would be an advantage. One year’s experience in HRapplica‑
tions and2years “C’ programming,together with the ability to communicate at
all levels.Ref: LB/072

Weare open every Saturday between 9.30am-12.30pm for your convenience.
DCLCOMPUTER JOB LINK- the recordedvacancy hotline...081683 2123

DAWOOD HOUSE
28 MAYDAY ROAD
THORNTON HEATH
SURREY CR7 7HL
FAX 081-683 4357

D A W O O D
CONSULTANTS

" P L C
,  T E L E P H O N E

081-683 2126

Toadvertise,call Marc Green on071 287 5000 x3138
email: marcg@dotexe.demon.co.uk

NEW GRADUATES £13-18K
We have had an upsurge in the number of vacancies for new graduates and/or MSc
graduates with Numerate/Scientific/Engineering Degree particularly biased towards
software engineering. Most vacancies do require a2:1 orhigher. Please call at any time
to discuss the openings.

C++,WINDOWS 3 to £30K
Senior Software role for an Engineer to be responsible for running both commercial and
technical aspects of projects. You will beworking on real time control and Image Proc‑
essing projects and ideally you will have a good understanding of the complete project
lifecycle, programming in C, C++, and possibly WINDOWS 3. Good job for a strong
team player.

CONSULTANTS (C,C++) £45K + Bens
Major young Company based in London develop and market innovative platform-inde‑
pendent development tools. They are seeking young consultants with a good Degree to
advise blue chip customers. You should have at least two year's 'C’ and/or C++, OOD.
In addition any experience of WINDOWS Systems such as MOTIF, SDK, Mac Toolbox
would beanadvantage.

VIDEO MULTIMEDIA to £28K
New vac's with a leading player in the Multimedia field.They are seeking Software Engi‑
neers with experience in WINDOW drivers and SDK. The positions will involve interfac‑
ing GUls to hardware and investigating and implementing interfaces to emerging API's
in the multimedia arena. If you have agood Degree and real enthusiasm for Multimedia
please call.

C, C++, UNIX to £28K
Two new vacancies in Hants for UNIX designers to join a small and friendly design team
working on the design of server applications. The roles require experience in high per‑
formance, multi-user, multi processor applications in aUNIX environment. Any knowl‑
edge of C, and/or C++ and structured methods would bean advantage.v
Jones
resourcing

For further informationplease contact:
Paul Jones or Paul Slough on 01442 870770.
You may also fax your C.V. to the same telephone
number at any time, or write with C.V. to this ad‑
dress: Highfield House, 26 Lower Kings Road,
Berkttamsted, Hertdfordshire HP4 2AB.

WILTSHIRE £14-28k+
Bright computing software engineers with upper numerical/scientific degree
and very good "A" Level grades, able to adapt to different technical environ‑
ments and with good communication/interpersonal skills, is the calibre looked
for. At Junior level 1-2 years experience within the computer industry is re‑
quired; at Senior level, a proven track record is sought. You should have at
least three of the following: Windows development skills, ie Gupta, Visual Ba‑
sic, Powerbuilder,UNIX and RDBMS,ie Ingres,Sybase,Oracle, Informix; UNIX,
OS/2, NT, Windows; Client Server applications; SQL; 3GL, preferably C. Ref:
SY6/1371

MIDDX
Under MS-DOS or Windows to join a busy specialist Retail -EPOS - Software
Houseandto beparticularly involved in back-officesystems which are IBMPC
based. Ref: SY6/1375

me
city £negotiable
This financial house urgently seeks 5 Designer/Programmers with strong
C/UNIX Development experience, preferably with FIST (an applications devel‑
opment routine aimed at financialdealing rooms). Experienceof VAX/VMS de‑
sirable but notessential. Duration3+months.Ref:SY8/1818

. ee

HERTS £ negotiable
With aminimum of 2years experience usingAIX or UNIX,C, SQL and RDBMS
(ie INFORMIX, SYBASE or ORACLE). To work on a LOGISTICS system, initially
for 9 months, possibly longer. Start dates between now and February 1995.
Ref:SY8/1801.
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University Challenge
Cliff Saran investigates the

problems facing graduates trying to
start careers in the computer

industry.
British Universities have always prided
themselves on being institutions for aca‑
demic excellence. Their aim is to massage
the minds of their students with a broad
range of subjects, in preparation for the
strange new world that they are about to en‑
ter. For many students it is a very strange
world indeed. They have spent their lives
moving from primary school to secondary
school to sixth form college to university.
Only at the time they reach the third year of
their degree course do the questions of em‑
ployment and careers receive serious con‑
sideration. And, since they have spent the
last two years at an academic institution
which has aimed to broaden their minds,
they are ill-prepared for work in industry.

It used to be the old-style Polytechnics
that offered vocational training. But now
they have all gone. There is absolutely no

point in having excellent problem solving
skills and being relatively broadminded if
these cannot be applied in real world situ‑
ations. Such skills are essential. But we
must never forget the importance of under‑
standing the problem thoroughly in order to
apply these skills effectively. If the primary
function of a university is to teach our future
industry leaders and entrepreneurs, then it
has failed. In industry, those who make it to
the top invariably rise up through the ranks
froma technical background.

In the national press we often read that
graduate recruitment is down. The reces‑
sion effectively halted the annual intake of
graduates into industry. The concept of ‘a
job for life’ is long gone. Far too many
graduates are competing for far fewer va‑
cancies. Even for those who do succeed, job
security is no longer guaranteed. Within six
months they could possibly be out of work
again.

The statistics for graduate unemploy‑
ment are appalling. And still young people
are being indoctrinated with lies and half‑
truths. Yes, higher education is good and

GUI library

should be recommended. But it cannot en‑
sure a prosperous future.

Actual course content can also contrib‑
ute to the problem. In the computer indus‑
try we cannot afford to employ a graduate
who may well bea brilliant Modula-2 pro‑
grammer, when what we needed was a C
programmer two weeks ago. Times have
changed. And unless graduates have the
relevant skills they cannot hope to find suit‑
able employment in this industry.

To make matters worse it seems that the
career offices of many universities lack the
relevant expertise to help guide graduates
in some industry sectors. But Richard May‑
nard, director of career services at Birming‑
ham University feels that the IT sector is
actually recruiting strongly, especially into
business consultancies. ‘Pure scientists are
having the hardest time,’ he comments. Tra‑
ditionally graduate scientists would have en‑
tered the nuclear and defence industry.
Well we all know the state they are in at pre‑
sent. His advice to any graduate is that they
should be prepared to look flexibly, and
above all, be patient. a
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NT SYSTEMS MANAGER
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C ITY based To £60k + substantial bonus + benefits

Having remained independent for over 230 years, Barings’ business has stayed strong
throughout the recent period of change and uncertainty within the financial industry.
This structure means that the company is free to pursue its own business objectives
and be flexible in its decision making.

An international spread of activity gives Barings strength of diversity and a commit‑
ment to some of the most rapidly expanding parts of the financial industry. Principal
activities of the group are: Investment Banking, in which Barings are internationally
acknowledged as a leading specialist in emerging markets; and Asset Management,
managing equity, fixed interest and property portfolios worth £30 billion.

As part of their investment in Technology, Barings are currently moving from partial
to full Object Orientation and are installingWindows NT across the investment bank‑
ing group. Windows NT will be the platform for Personal Computing applications and
a series of planned dealing room systems.

This is a critical role within the bank and will involve the set up and running of a glob‑
al NT network. Supervising a team of Windows NT technicians, you will establish an
NT Lab for the testing of in-house and 3rd party applications aswell asintegratingNT
with all Barings environments including UN IX and VMS.

Suitable candidates will have performeda similar function in the past and possess an
in depth understanding of operating systems including Windows NT. A proven track
record of effective project and people management is essential.

This position will provide extensive challenge and offers significant opportunity for
career development.

If you have what it takes and would like to be considered for this post, contact:
JANET EVANS at INNOVATION Computer Consu l tan ts , Victoria House,
64 Paul Street, London EC2A 4NA Tel: 071-613 2464 Fax: 071-613 2869

No Agencies

The BaringsGroup



Windows, PowerBuilder is king.

Ra y Roowiereirenl & P,“ a w e
PowerBuilder accelerates the
development of client/server

applications.
PC Windows, Germany

All Powersoft's products are
user friendly and applications can
beeasily created. USsoftware

developers consider
PowerBuilder the best

client/server development tool.
Linea EDP, Italy

PowerBuilder Desktop
provides individual developers

with anentry point that allows a
smooth transition to true

Enterprise wide client/server.
Client/Server Guide, France

PowerBuilder
is awinner.
PC World, Sweden

Weprefer PowerBuilder
because of the tool's low price,
better documentation and large
number of enhanced drivers to

1p pC Wold omrt OG”
Ra Va PowerBuilder Desktop m i n a ONNGTN ctr Y mS

At least there
is something

they all agree on.
PowerBuilder

VERSION 4 OUT NOW
The v o t e for PowerBuilder is u n a n i m o u s .

Now, building on the proven success of
Powersoft’s award winning PowerBuilder
Enterprise, PowerBuilder Desktop offers
everything you need to succeed in the world
of client/server.

Here are just some of the reasons why it’s
winning:
Comprehensive Windows programming
environment
SQL Smart Data Windows offering fully
functional RDBMS applications without
coding SQL

Full Windows support including OLE, DDE and DLL

Built in 32-bit Watcom™ SQL database
Royalty free deployment (deployment kit is free
upon registration)

All this for £499

Scaling up
There's also great career news for PowerBuilder
Desktop developers. You can scale up easily to
at e a m development e n v i r o n m e n t with
PowerBuilder Enterprise,enabling re-use of
skills and existing development work on
larger, more complex projects.

But client/server needs to empower
everyone in the organisation, from the
professional developer to the end-user.
Powersoft’s scalable tools do j u s t that.
All Powersoft’s tools, including end-user
reporting solutions, PowerMaker a n d

PowerViewer, use a common object
technology, enabling i n n o v a t i v e , affordable
applications to becreated, shared a n d built
upon throughout the organisation.

Over 100,000 people are doing it
Over 100,000 people are building applications
with Powersoft’s family of products and with
several hundred technology partners, you can
feel confident that Powersoft is the right
client/server choice for you.
To be part of i t , call:
Grey Matter Limited
MicroWAREHOUSE
QBS Software Limited
Softwerk UK
System Science Limited

Powersolt
> CIRCLE NO. 920

0364 654100
0800 181 000
081 994 4842
01440 730121
071 833 1022


