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

If you’re bui ld ing a n ew
genera t i on o f m i s s i on ‑

Toolrotette

c r i t ica l appl icat ions, y o u
need a tool w i th the power
and scalabi l i ty 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,

bu i l d it right?” we mean i t .
Galaxy dramatically reduces
bo t h the t ime and cost o f
deve lop ing d i s t r i bu ted ,
portable applications and
significantly increases the quality of
your final product. Only Galaxy can
handle your toughest development
challenges and then some‐it’s that good.

Galaxy

Galaxy's object-orientedarchitecture offers unprece‑
dented API depth and breadth to liberate Cand C++
developers from the constraints ofplatform-specifictoolkits.

Bu i ld 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 move it to UNIX,
Windows, Windows NT, Macintosh,
OS/2 and OpenVMS without changing
a single l ine of code. You can easily
suppor t a l l you r target platforms
w i t h o u t struggl ing w i t h mul t ip le

L id
Vi s i x So f tware ( UK ) L t d .

Colo r M o t n

With Galaxy
you can focus
onbuilding the best applica‑
tions possible, insteadof
compromising on features
to makeport ing easier.

s p p l i c a t i o n
G

071 .872 .5825 /phone

toolkits or supporting separate develop‑
men t teams. Best of al l , there’s no
“Jeast common denominator” effect
w i t h Ga laxy ‐your applications are
completely portable and sti l l able to
exploit the advanced capabilities of
each na t i ve env i r onmen t . The end
result? You’ll have a better application
that is completely portable in a fraction
of the time it would take otherwise.

Bu i l d i t r i g h t
You'l l bui ld it right because we’ve bui l t
it r ight . Galaxy specifically targets
the needs of high-end professional
developers by provid ing 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 GU I builder, bu t
also includes a r ich set of platform‑
independent abstract ions ‐such as
memory management, networking, file
management, and distributed services‑

H Y ‐EAR $ A HE
1 Northumberland Avenue

VISIX
~ CIRCLE NO. 765

A

Tr a f a l g a r Squa re
071.753.2720/facsimile

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

Bu i ld i t w i t h Galaxy
From financ ia l 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 wo r l d
environments‐J.P. Morgan,
Xerox, IBM , Legent, and
many others a r e us i ng
Galaxy today to build their

mission-critical applications.

“The hest cross-platform
generator that we saw."

‐Ov umEvaluators,
OvumL t d . , August 1994

Winner
Outstanding Product

‐ U n i x Rev iew,
December 1993

Winner Jolt Award
‐So f t w a r e

ODUCT
EXCELLENCE Development,

A W A R D
s a g e M a y 1994

A t t end a f ree seminar
Ca l l us today at 071.872.5825 to
request a complete Galaxy information
kit and a current seminar schedule. Or,
if you prefer, send us your request by
fax to 071.753.2720.

G A L A XY
E n v i r o n m e n t ®
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Virtual Reality is not resigned to the realms of science
fiction or thosewith multi-million dollar budgets. It’s
everywhere and heading to anarmchair near you...
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Novell’s newCEO outlines his plans for the future of the
company
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Trappingmemory problems in CandC++
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Onhis recentvisit to the UK Kirk McKusick, from the
team that created BSDUnix, spoke to PeterCollinson
about the USLlawsuit,Novell’s position and the new
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necessarily lead to realWindows applications in Visual
Objects.
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COMMENT

Back to reality
Hold on tight folks. aS

You're about to =i
take a ride on the armchair

rollercoaster...

A darkened room. Six people file in from a
doorway on the left and take adjacent seats
in the open carriage. The safety harness is
lowered down across their laps and a cool
breezes brushes past their face asthey stare
into the blackness.Without warning the car‑
riage jolts forward. They lunge and squelch
their fingers around the soft padding of the
harness. Ahead two bar doors swing open
and the carriages drops almost vertically
into the darkness accompanied by screams
of exhilaration from its occupants.

To a bystander the carriage hasn’t
moved an inch: it has no wheels; there is no
rail. It is stationary; this is no rollercoaster.
The sensation of movement is achieved
solely through the action of pistons pump‑
ing the carriage violently left and right, up
and down. The combined effect is difficult
to distinguish from reality, which in this
case is the reality of a ‘death-defying white
knuckle’ ride. It is hard to believe the mind
can be fooled, even temporarily, by such ba‑
sic mechanical movements. Yet, for those
who have not experienced it before, the
Back to the Future ride at UniversalStudios
does just that. But even when their brains
have come to terms with the fact that they
aren’t actually moving anywhere, even after
the projected image on the screen which
they face is alive with actions and no longer

resembles a rollercoaster, they still ex‑
perience the effect; swaying

from side to side, the
we : A carriage __twists

| and turns. This
time clever
camera work
panning and
zooming

through the scen‑
ery, with compli‑

mentary movement
of the carriage, is
enough to outwit the
brain.

AaVAym wr
«ilit
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Those in the know will say the ride isn’t re‑
ally virtual reality. While there may be no
all-encompassing VR suit with accompany‑
ing helmet and data glover, the simplicity of
the ride gives an extremely close approxi‑
mation. By the turn of the century roller‑
coasters will be resigned to history as a
short-lived monstrosity of the latter 20th
century. By stimulating just two or three of
the senses in coordination it is possible to
trick the brain into believing it is elsewhere.
If this is not an application of virtual reality
then what is?

It has been predicted that the biggest
growth sector for VR products will be in the
entertainment industry. More precisely, in
the home entertainment sector. But do de‑
velopers of VR products honestly believe
that the average household six years from
now will own a home computer equivalent
to one of today’s $50,000 Silcon Graphics
workstations? I think not. Let’s face it: the
defacto standard for proccessors in games
consoles is the 16-bit 68K. And, for the time
being, the mass market is quite happy to ac‑
cept it. While 32-bit machines are in produc‑
tion today, they lack the power in terms of
raw processing, graphics performance and
memory reqired to generate an acceptable
VR environment. There is a trade-off be‑
tween cost and performance.

Unless it is ridiculuously cheap, VR
won't enter the home through the front
door as the magical box of tricks that sits
beneath the TV. Instead, it will appear
gradually, over time, with the addition of
more and more hardware. People said CDs
would never become generally accepted.
They mocked digital stereo. Today compact
disc is the accepted standard. Today it is
less common to hear a TV broadcast in
mono than in stereo.

In one form or another virtual reality is
finding its way into the home: with sur‑
round sound via anAV amplifier we can pro‑
duce effects so realistic that it makes us
turn around when we hear something be‑
hind us. It won’t be long before games writ‑
ers take advantage of this technology. It’s
here today and it’s relatively cheap. We al‑
ready have video disc players capable of
playing back full length feature films. We al‑
ready have interactive CDs. Combine the
two and you have Universal Studios in your
living room. All that’s missing is the fancy
hydraulic chair. As to the cost... Well it will
certainly be a hell of a lot less than a ‘red
hot’ Riscworkstation.

Cliff Saran
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NEWS REVIEW

Embeddedsystems development
On November 7th, Microtec Research will
run a free one day conference on embedded
systems development. The day will begin
with a Microtec Research update followed
by ‘how-to’ seminars and application semi‑
nars from silicon and instrument vendors. A
prize ceremony will end the evening. There
will also be an exhibition which will show‑
case embedded systems products such as
emulators, chips and RTOSs.To attend con‑
tact Microtec Researchon01256 57551.

Lotus gets onthe Edge
Lotus Development acquired Edge Re
search Inc in September. Edge Research
produces development tools for Lotus Notes
and offers a link between VB and Notes. Its
development tools includes HiTest API, an
object-based CAPI for Notes; htGLUE-VB, a
tool which makes HiTest API accessible
from VB or VBA and htVISUAL,a set of
VBX 3.0. Edge Research was founded in
1993andwill continue to operate from its of
fice in Portsmouth, New Hampshire. Lotus
is on 01784 455445.

Intersolv tracks DCS
Software Edge, developer of the bug tracking
tool Defect Control System was acquired by
Intersolv (see a review of DCS in EXE Sep‑
tember). DCSwill join PVCS in the family of
software configuration management solu‑
tions. PVCS is also a product that had been
acquiredby Intersolv.

Rdb sold to Oracle
DEChas sold its Rdb database, CDD reposi‑
tary and the DBAWorkcenter suite of data‑
base administration tools to Oracle for $108
million cash. Oracle announced it will create
a New England Development Centre and
add the Colorado Springs Rdb Support Cen‑
tre to its worldwide customer support and
service network. It will beworking to create
closer links between Rdb and Oracle 7 data‑
base servers. The planned port of Rdb to
OSF/1andWindows NT for Alpha AXPwill
be followed through. Oracle has said that
Rdb third party vendors and Rdb resellers
will be given the opportunity to join Oracle’s
BusinessAlliance Programme.

Virtual shopping
Virtual reality is not restricted to high tech
companies, the military or the entertain‑
ment industry. At the 1994 Retail Automat‑
ion conference Simon Pitt, of Hoskyns
explained that the technology is now avail‑
able at a low cost today on PC-based sys‑
tems. For instance it is now possible to link
VR to existing store-planning software to
provide 3D store layouts in virtual reality.

4

New CEO for Novell
Robert J Frankenberg, new president,
CEO and chairman of Novell has an‑
nounced his vision for computing and
Novell. ‘Networks connect people to
other people and the information they
need, enabling them to act on it any‑
time, anyplace.’ Nice definition, bu t its
effects are not positive for all Novell
products. For instance AppWare Foun‑
dation (see EXE August) is set to be‑
come ‘de-emphasised’ ie sold. The same
thing looks likely to happen to Novell
DOS (ex DR-DOS).
The company will have four groups,

personal productivity, group productiv‑
i ty, consumer edutainment and applica‑
tion development tools. It will be
focusing on areas such as_ pervasive
computing: advanced network clients,
mobile connection, embedded network‑
i ng and SuperNOS. The latter should be
a microkernel system with NetWare and
UnixWarepersonalities.
The development wil l happen in three stages: first the kernel, then the architec‑

ture of Unix and NetWare and last the delivery. Since the first two phases are inter‑
nal to Novell, SuperNOS wi l l no t be available before 1997! David Godwin, UK
country director summarised with the ambiguous ‘Novell is stil l focused on net‑
working but networking is changing’. Novell is on 01344 724000.
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People, places and objects
Taligent was present at Object Expo to show a demonstration of the pre-beta code of T a l ,
Taligent Application Environment. For the demo, Ta lZ was run on AIX, OS/2 2.1, Mac Sys‑
tem 7 and NT 3.1systems. An HP-UX systemwas also present. During the demo a document
was shared between several systems. The form appeared exactly the same on each screen si‑
multaneously.All modificationsmadeon onemachine appeared also on the other screen.

Taligent is working on the three building blocks which comprises its strategy. First is
T a l . This is currently a set of about 100 frameworks. Then there is TalDE, a portable De‑
velopment Environment built as a T a l application. And last TalOS, the Object Services.
Stratton Sclavos, Sales and Marketing VP, considers that the system software of tomorrow
will be ‘an application system which is different from an operating system, different from
tools; it’s an emerging trend.’ He believes that there is a reason to change the current view of
OS’s: ‘we [the software industry] are stagnating. Software economics to create new applica‑
tions are daunting...What are you going to do when you become collaborative?’ If Taligent
succeeds in imposing its vision, there will come a time when the machine or the operating
systemyou havewon’t matter anymore- aslongasit can runTaligent’s framework.’
T a l has already been delivered in its pre-beta incarnation to 100 US developers and to

Taligent’s partners, namely Apple, IBM and HP. The beta programme should also include
some European developers, five to ten according to Jack Grimes, Technology Evaluation
Manager. TalAE is composed of frameworks belonging to three main categories. Fromhigh
level to low level: application (user interface, compound document architecture...), domain
(2D and 3D graphics, international text...) and support (printing, timing, data manage
ment...). Most current operating systems advocate a document centric computing model;
T a l goes further with a task centric model. Interactions are based around the trademarked
metaphor of ‘People,PlacesandThings’ to represent collaborativework.
T a l should be available in its final form at some time in 1995 directly from IBM,HPand

Apple. Taligent will probably sell a shrink wrapped version for NT. TalDE should also be
available in 1995,but it has notyet been in beta.TalDEwill include anincremental C++ com‑
piler. TalOS, which is based on the Mach3.0 micro-kernel should appear in 1996at the earli‑
est. Taligent is on0101408 2552525
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See the next generation of dBASE
New dBASE® 5.0 for DOS and new dBASE 5.0 for Windows have
been built to bring you the highest database performance and
developers tools ever offered. Whatever level of user, whichever
environment, new dBASE 5.0 powers through your work, totally For a free demonstration disk
compatible with your existing information. See it to believe it! of dBASE for Windows and details
Takea closer look at dBASE by attending one of our free seminars. of a free dBASE seminar call

Upsizing PCapplications to Client/Server 0800 212727
The need to harness the vast amount of information on PCs into a
manageable, secure and reliable corporate resource has meant that or return the coupon.
more and more companies are starting to “upsize” their PC and Have you used any version of dBASE before? Yes! No
PC network applications into Client/Server solutions. Upsizing Name as iotacs alee alana T i a n a eae

P o s i t i o nwith Borland products enables seamless interoperability without
4 ; A y e s % ( 3 a

extensive application rewriting or new hardware investments. etek > or =e CO4 S e e ean aen oer eae eee os cial i l l s

Borland Postcode Te eee Tel: ee ee
r o e Numbers‘of PCs: in -your. compamy: < 2 . 2 - 5The Upsizing Company enC1 am responsible for purchasing software. My interest is 1] business C1] personal

Borland International ( U K ) Limi ted, 8 Pavilions, Ruscombe Business Park, Twyford, Berkshire Please return to: Borland International (UK) Limited,
RG109NN Tel: 01734 321150. Copyright© 1994 Borland International Inc. All rights reserved. FREEPOST,POBox 9,Stroud,Gloucestershire GL6 8BR. AS/9444/D6
All Borland product names are trademarks of Borland International Inc. Dealer prices may vary.
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NEWS REVIEW
Calling OMT users
A new user group has been established to
cater for the needs of UK software develop‑
ers who have adopted Rumbaugh’s Object
Modelling Technique (OMT) methodology.
The UK OMT User group will hold a one
day conference twice a year. There will be a
quarterly newsletter and an electronic bulle‑
tin board. Members will also receive OMT
Casebook which contains regularly updated
articles and papers. Authors include the
creators of the methodology. QATraining is
managing the new user group. Membership
costs £39. Application details are available
from QATraining on0285 655888.

Doubledose of DBMS
According to a recent report by Ovum the
use of databases in both European and US
organisations will more than double in size
from $4 billion today to $8.7 billion by the
turn of the century. The report predicts the
greatest growth area will be in the market
for Unix relational databasesThis sector will
increase four-fold to $4.3 billion. Ovum be‑
lieves growthwill be asadirect result of the
on-going transition away frommainframe hi‑
erarchical databases. In addition to the Unix
marketplace a new sector for LAN-server
DBMSs was identified. As increasing num‑
bers of users choose to run their DBMS
server on aLAN,Ovum estimates the sector
to be worth $630 million: compare this to
the PC DBMS market which is twice the
size. Future of the database market is priced
at £995. Ovum is on 0712552670.

Triple speed 486
Intel has a new addition to the 486 family,
the IntelDX4 Overdrive processor which is
an upgrade to existing Intel486 SX and DX
based systems. Both 75 MHz and 100 MHz
versions will be available. Intel estimates
that an Intel486 SX processor running at 33
MHzwith an iCOMP index of 136when up‑
graded to a 100Mhz Intel486DX4will have
an iCOMP index rating of 435. The 100
MHz DxX4 is priced at £449. The 75 MHz
version will cost £379.

Acase for middleware
Technogsis is holding a series of regular
seminars for developers worrried about the
problems of connecting to Client/Server
systems through middleware. The seminars
will include sessions on how SequelLink,
Technogsis’ own middleware product over‑
comes the limitations of ODBC. Of more in‑
terest to the development community is that
they will explain what Technogsis perceives
to be the shortcomings of ODBC. For more
information call Sue King at Technogsis on
0614741963.

6

Europe NeXT
NeXT is launching Object Experts and Object Learning Solutions programmes in Europe.The
latter is an on-site support program designed to help in the development of custom object ori‑
ented application using NextStep. The latter is a training program for corporate developers.
These services are being offered by the Professional Services organisation inside NeXT. Other
serviceswill mirror the ones already present in the USA. For instance, there will beaPremium
Developer and Premium System support provide access to NextStep engineers. NeXT also
openeda tour of Europeantechnical seminarswith adevelopers day at Object Expo.

If these support programmes look like they are intendedmainly for corporate developers,
that’s because they are supposed to. RonaldWeissman, director for corporate marketing, de‑
scribes NeXT market as business targets, mainly in the financial and healthcare corporate
marketsbut also including the telecommunication operators one.

Following its partnership, lastyear, with Sun, HP and DEC,NeXT is focusing on two main
products: NextStep and OpenStep. The first one is the operating system that was originally
designed for the black box but now runs on Inteland 68K platforms. The second is an OSin‑
dependent object framework. OpenStep provides an API enabling multiplatform develop‑
ment. In fact, one binary object can contain code for several processors enabling one
OpenStep compliant shrink-wrapped application to run on several architecture. OpenStep can
be installed on top ofMachOS,Unix,Solaris and OSF/1. Native NextStep for PowerPC is not
an existing product but according to PaulVais, executive director for worldwide marketing,
‘the code already exists, so it could be done.’ Before the black machine was abandoned,
NeXThadworked onPowerPCversions.
Paul Vais considers that several factors differentiate NeXT from its main future competi‑

tor Taligent: ‘NextStep and OpenStep are easy and accessible to developers. It’s really agood
environment havinga rich object set but still manageable. That will become the most differ‑
entiating factor.’ Most of the development for NextStep is done in Objective-C. Next has fa‑
voured parametrisation instead of subclassing. Paul Vais insisted on the importance of
mastering the development tools aswell as the environment: ‘We think that Taligent ship‑
ping the pre-beta ofTalDEwith third-party tool is amajor flaw in their strategy.’ NeXTcan be
reachedon 01815650005.
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To reuse or no t to reuse
For the launch of ResourceCenter, CenterLine issued a backgrounder on software
reuse. ‘Reuse’ has been the primary angle in terms of marketing taken by the majority
of companies selling object oriented products. In a recent survey from Valley Forge
Information Service, 35% of OOP users found software reusability the foremost bene‑
fit of OOP. But the idea of reuse is not new. The conceptof mass produced reusable
components is attributed to Douglas McIlroy at aNATO Conference in 1968. In the
beginning of the 80s, Brad Cox of Objective-C fame, coined the term ‘Software-IC’.

Benefits of software reuse appear to be multiple. There is increased productivity
as development effort concentrates on the application domain software. As a side
effect, software developers should experience improved reliability in their software.
From a project management perspective, the more components that are reused, the
easier it is to predict reliably development time.
That’s the theory. However in object reuse there are also shortcomings. The ma ‑

jor one is how to find the needed component. A year or so ago, Adele Goldberg,
who participated in the development of Smalltalk, was saying that 90% of classes
were never reused because people couldn’t find the object.

According to CenterLine, the success of software reuse depends on several fac‑
tors: These include the availability of class libraries, managementcommitment, the
degree to which software developers design components for reuse and the ease
with which developers can locate and retrieve the reusable assets they need.’

In the same backgrounder, figures from a 1994 Forge Information Service sur‑
vey of developers and managers interested in OOD were quoted: ‘more than two
thirds (68%) of the respondents use commercial class libraries ... and nearly three
quarters (74%) have developed their own class libraries [ b u t as much as] 68% do
not use tools for reuse.’ Since so many in the survey were not using tools specifi‑
cally designed to manage code reuse, the question arises as to whether such tools
are really necessary. Or perhaps reuse tools today don’t meet their expectations.
CenterLine is on 0101 617 4983000.
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DEVELOPERS TRAINING @

Richfords offer hands-on, practical courses for
professional programmers. Expert course

leaders, small class sizes, public scheduled
courses in central London and on-site training...

all backed by the authorisation of the leading
software authors.

Authorised Training Centre

@ EXCEL 5.0 VBA PROGRAMMING
This course will enable you to create
sophisticated solutions to your business
problems by showing Excel VBA’s capabiities
and how to use OLE, as well as teaching good
programming style. Three days £710 + VAT.

M ACCESS 2.0 APPLICATION DEVELOPMENT
For experienced commercial programmers.
Learn how wizards and builders are employed
to create objects; how to modify objects without
using wizards and how to roll out a polished and
robust application. Three days £710 + VAT.

‐@ VISUAL BASIC PROGRAMMING
A practical course for new users wishing to
develop and support systems written using the
Professional Editions. Five days £1100 + VAT.

®@ADVANCED VISUAL BASIC
This course sets out to answer mnay of the
questions asked by developers who are pushing
VB further. Three days £710 + VAT.

@ C++ FOUNDATION
A bridging course for programmers with no
previous C experience. Five days £1100 + VAT.

®@VISUAL C++ PROGRAMMING
For C programmers who wish to make effective
use of C language extensions and start OO
programming. Five days £1100 + VAT.

VISUAL C++ FOR WINDOWS
For C++ programmers. A thorough, practical
introduction to WINDOWS programming using
Visual C++. Five days £1100 + VAT.

OLE 2.0 PROGRAMMING WORKSHOP
Learn how to design and build C++ code to
make full use of OLE 2.0 and OLE enabled
code. Three days £710 + VAT.

WINDOWS PROGRAMMING
A comprehensive, practical course addressing
major operating systems facilities. Cexperience
essential. Five days £1100 + VAT.

ADVANCED WINDOWS
For experienced WINDOWS professionals.
Teaches the more sophisticated features and
application of the Foundation classes C++
experience essential. Five days £1100 + VAT.

C++ FOUNDATION
A bridging course for programmers with no
previous C experience. Five days £1100 + VAT.

Approved
Training
Centre

BORLAND C++ PROGRAMMING
For experienced C programmers. A thorough
and practical introduction to the Borland C++
programming language. Five days £1100 + VAT.

BORLAND C++ FOR WINDOWS
Includes Object Windows Library, how to write
Windows applications using Borland C++. An
intensive practical course for experienced C++
developers. Five days £1100 + VAT.

Call 071 922 8819 for full course outlines

R I C H F O R D S
SOUTH BANK TECHNOPARK 90LONDON ROAD LONDON SE16LN _ FAX 071 922 8839

All trademarks acknowledged

e e B a e
>[ = cincie no.768 |[ = cincie no.768 |768



PRODUCT NEWS

Look for Taligent
Object Productivity presented version 2.2 of
LOOK! C++ at Object Expo. This tool is a
dynamic OO debugger which creates ani‑
mated diagrams showing the dynamic flow
of OO applications. Doug Brent, Taligent’s
VP of engineering comments ‘visualisation
of system flow at runtime isa critical part of
object-oriented development.’ LOOK! costs
£495 for Windows 3.1and £1,995 for SunOS
and Solaris (per seat). Ports to HP and NT
are planned. Taligent also signed a partner‑
ship agreement with Object Productivity
(on 01962 877907).

Quick Oracle
QuickObjects for Oracle is an extension to
SQLWindows that allows developers to add
stored procedures interactively to an Oracle
relational database. QuickObjects is the ba‑
sis of Gupta’s component architecture
whereby applications are created without
writing code by dragging objects. Gupta
claims that QuickObjects for Oracle is the
only SQLWindows tool that is capable of in‑
voking Oracle stored procedures without
coding. It is expected that QuickObjects will
be integrated into the SQLWindows product
in early 1995. For details phone Gupta on
0800 834399.

Go VO
If you have already seen Rick Spence’s arti‑
cle on porting Clipper 5.x to Visual Objects
(VO) in this issue then you'll realise it’s
pretty hard and the results are not exactly
‘pretty’. Artful Applications in conjunction
with Rhino Publishing has developed an al‑
ternative. Visual Magic takes Clipper 5.0
user interfaces them and converts them to
objects for the VO repository. Dictionary
and .DBF definitions are stored asdbServer
objects. It will be available in the first quar‑
ter of 1995. Rhino Publishing is on 0302
364861.

Training ona PC
In addition to traditional training, books and
video you can now learn C or Unix with a
Windows training application. The Com‑
plete Unix and C ‘courseware’ covers Unix
SVR4. According to Electrovision, its pub‑
lisher, ‘the Complete Unix and C course
provides an entire curriculum of reusable
Unix catering for all levels of experience
and addresses the needs of users, program‑
mers and system administrators.’ Prices
start at £999. Electrovision is on 01703
452221.

8

Fortéandto aes
Advanced Forté Appli‑
cation Development
Environment is now
available after more
than ayear of beta test‑
ing (see the article in
EXE March). This en‑
terprise Client/Server
development suite dis‑
tributes applications in
adifferent way to other
tools. The logical appli‑

: Configuration: jauction.DemoEny
File Edit Component Run View

sy ImageServic

v4} cdemoswr189
EB jouction_CL0_Clientcdemdcation is decoupled ~°& jeucohCL Pani.odetne

from the operating sys- 4 ImageService
tem. It is written in a
high level language
that can be executed
with a runtime on mul‑
tiple platforms. C++
code can also be gen‑
erated for maximum performance. Legacy code can be encapsulated. The logical application
is made up of modules that can then be executed on any machine in the enterprise. This is
known aspartitioning.The technology allows easy movement of anypart of the application to
any machine. Sothe decision asto which hardware the software will r un on can be made at a
much later stage than design. Also, if one machine fails, the code can be automatically
uploaded to another one which will take over. By refining the partitioning, less bandwidth
will beused on the network.

It works as follows: first, the logical application is stored in a repository. Independently,
description of target platforms can also be stored in the repository.Then Forté automatically
generates a default partitioning scheme by mappingthe application modules into target envi‑
ronments and moving the code to these targets. This automatic partitioning can be overrid‑
den. To change it, a graphical interface allows you to drag a module from one machine and
drop it on another. Of course, different operating systems have different possibilities. To
overcome this, Forté provides on all supported OSs a minimum level of functionality such as
multithreading, concurrency and shareable services. There is still a distinction between
servers and desktops. The latter do not locally support all database functions. DDE and OLE
are implemented in the desktop runtime asare CORBA and RPC on the server. Forté also en‑
ables communication between modules based on a ‘business event’ model which, according
to the company, have avery low overhead.

The first release supports Mac System 7, Windows and Motif GUIs. On the server front
there is AViiON, Open VMS on VAX and Alpha, OSF/1 on Alpha, HP PC-RISC, IBM
RS/6000, Sequent Symmetry and Sun SPARC. RDBMS support includes Oracle 7, Digital
Rdb and Sybase. For networks there is TCP/IP and DECnet. NT and OS/2 should be sup‑
ported in the next release. Forté is aimed at large enterprises with prices starting at £75,000
for five developers, ten users license. Forté is on 01815289870

To change thepartitioning,just draga partitionfrom one ma‑
chine and drop it on another.

Multiple databases and platforms
The Borland Database Engine 2.0 for Windows provides a mechanism for develop‑
ers to access Paradox, dBASE, text files and remote databases through a common
API. Native drivers are included for Oracle, Microsoft/Sybase SQL Server, Informix
and the Borland Interbase server via Borland SQL links 2.0 for Windows. In addi‑
tion, it features what Borland calls ODBC socket which, funnily enough, can be
used to ‘plug in’ ODBC drivers. One of the benefits of the Borland Database En‑
gine, according to Borland, is its ability to access multiple databases on multiple
platforms simultaneously. Other features include linked cursors, bi-directional
scrollable cursors, in-memory tables and support for BLObs. The Borland Data‑
base Engine 2.0 for Windows is distributed on CD-ROM. The price of £249 in‑
cludes unlimited runtime distribution. Developers using Paradox Engine 1.x can
upgrade for £99. Borland is on 01734321150.
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DESIGNER WIDGETS

THE STATE ANDTHE A
OFWINDOWS

With the IndexTab control you can
effectively present several screen’s worth of
data in the space of one screen extending
a metaphor that is familiar to all users ‑
the index card! With labeled tabs neatly
presented inmultiple rows, the user can see
at aglance what options are available and
easily navigate between them by pointing
and clicking on the desired tab. And since
the tabs are active at design time, the
developer can easily place controls in the
cards by selecting the desired tab and
drawing the controls right on the card. All
of the tab cards shown above are actually
a single Index Tab control.

Sheridan sme The Art

Manufacturer’s suggested
list price:£99 plusVAT
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The Dockable Toolbar control lets you
create floating toolbars of buttons that the
user can “dock” attach) to the top, sides
or bottom of anMDI (Multiple Document
Interface) form. When toolbars are not
docked, the user can resize and reshape
the “floating”palette asneeded.

Contact Manager

PROGRAMMING.

The FormFX control allows you to
customize the look of your forms by
manipulating captions and borders.
You can includemultiline text, pictures,
alter the height, adjust the fonts and
alignment, or add a 3-D look. Italso
offers significant form control with such
features as locking the form at runtime
to maintain size, position and lock
the form sothat it never goes behind
another window.

DesignerWidgets” fromSheridanSoftware is aset of customcontrols
that letsyou create applicationswith the look,feel, andpower of today’s
mostpopular commercial applications.And nowyou can doit with the
ease you've come to expect fromusingMicrosoft®VisualBasic”and
SheridanCustomControls.

DesignerWidgets letsyou create floatingtoolbarswith theDockable
Toolbar control,maximize the useofs ‘ e e n realestatewith the Index
Tab control, and designhigh impact fu.mswith theFormFXcontrol.

ORDERHOTLINE (01727) 811999

CONTEMPORARYSpee
Abbey View, EverardClose, StAlbans, Herts AL12PS

Tel: (01727) 811999 ©Fax: (01727)848991
CONTEMPORARY SOFTWARE A DIVISION OF INTERSOLV PLC

©1994SheridanSoftware Systems, Inc.All rights reserved.DesignerWidgets is atrademark ofSheridan Software Systems, Inc.
Microsoft andVisual Basic are registered trademarks of the MicrosoftCorporation.



PRODUCT NEWS

Things for VB
Bits Per Second has launched ToolThings,
a set of 10 tools for Visual Basic’s develop‑
ers. It includes forms, message boxes and
common dialogs designers which generate
VB code. There are other tools which work
on the presentation of the code, like Block‑
out Thing which comments out chunks of
codes such as testing code, or Compress
Thing which removes unnecessary state‑
ments and characters. All the tools are ac‑
cessible froma floating toolbar. ToolThings
is available at £129 from Bits Per Second
(01273 727119)

From68k to PPC
MicroAPL has released version 1.2 of Por‑
tAsm for Macintosh, a tool which converts
680x0 assembly language to PowerPC
source assembly language.The newversion
improves code generation by optimising
Macintosh toolbox calls. It supports sym‑
bolic debugging using Apple’s ppcAsm
PowerPC assembler. A generic version can
be run on any Macintosh. For the Power‑
Mac user, there’s also aPowerMac recom‑
piled version. Prices vary depending on the
amount of code to be translated. It ranges
from £500 for 2,500 lines up to £20,000 for
more than 250,000. MicroAPL is on 0171
9228866.

Shareware on CD-ROM
EMS Professional Shareware publishes a
range of CD-ROMs containing public do‑
main and shareware tools for developers.
Two new releases have just been an‑
nounced. Clipper Utility Library is a set of
two CD-ROMs containing 2,924 tools for
CA-Clipper developers. It’s also available on
diskettes, but fills 70of these! The library is
updated every two months. The other re
lease is a Pascal Utility Library. Each set of
CD-ROMs cost $59.50 respectively. EMS is
on 01013019243594.

Out tabbed...
FarPoint Technologies has developed what
it claims to bethe first data aware tab dialog
control for Visual Basic. At design time
Tab/Pro offers over 150 properties, 19
events and nine functions. Many of the
properties can be set individually for each
tab. In addition to the tab dialog control
Tab/Pro can also display multiple notebook
pages side-by-side with spiral or ring bind‑
ing. Tab/Pro is priced at £75 and is avail‑
able from Contemporary Software (0727
811999).
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Tracking memory
NewTrack V3.0 from Cavendish Software is a tool for trapping memory leaks in C and C++.
It operates as an add-on library and DLL that links into application code to allow runtime
checking of memory deallocation, unfreed memory allocation and the ability to determine
overruns and underruns of memory usage. The library is compatible with Visual C++ 1.5,
Borland C++ 4.0 for Windows 3.1and Visual C++ 1.1for Windows NT. NewTrack works by
makinga list of all allocations made by a program through calls to new or m a l l o c ( ) . With
this list it can determine whether amemory deallocation using d e l e t e or f r e e () is valid.
Another feature of NewTrack is its ability to check whether memory outside anallocated

block has been erroneously refererenced.To do this it allocates extra memory on either side
of the block requested by n e w or m a l l o c ( ) . It fills this extra region with a known value
then checks for corruption on every call to d e l e t e or f r e e ( ) .
Acommon problem encountered by developers is reusingmemory after it has been freed.

NewTrack fills deallocatedmemory with the value 0xFF. Furthermore,when memory is first
allocated it is filled with the value 0x24, the hash (#) character in order to force programmers
to initialise data explicitly. Ashareware version of New Track v3 can be downloaded from
CIX. The MicrosoftVisual C++ version is in the file NEWT30MS.ZIP in the Microsoft confer‑
ence, under the F i l e s topic. The BorlandC++ versions are in the Borlandconference under
the 2 b c topic. NEWT30B3.ZIP contains the Borland C++ v3.1 version. NEWT30B4.ZIP con‑
tains the Borland C++ v4 version. CavendishSoftware is on 01225 763 598.

Nu-Mega goes 32-bit
Nu-Mega has several new products and upgrades this month. There are new ver‑
sions of Bounds-Checker and Soft-ICE for NT and Win32s, upgrades of the Win‑
dows 3.1 versions and a Windows ’95 beta. Bounds-Checker32/NT, the NT
version, can trace API calls of multi-threaded applications. Once a bug has been
trapped, the trace file provides information on all the thread switches within the
program. Al l APIs are supported and can be tracked by subset ie Win32NT,
Win32c or Win32s. Also, parameters and return codes for majors NT DLLs are
checked for type validity. A l l the events traced can be viewed in a tree structure
with the accompanying TView software. Bounds-Checker32/NT also traps many
types of invalid memory access or memory leakage such as blocks allocated but no t
freed.
Bound-Checker32/s 1.0 works with Soft-ICE/W 1.5 to provide similar debug‑

ging functions for Win32s application. Soft-ICE debugs both 16-bit and Win32s
programs, drivers, VxDs and DOS programs (see News in EXE September).
Win32s is an important API to Nu-Mega according to Frank Grossman, its presi‑
dent: ‘Many developers are standardising on the Win32s to make versions of their
products for the vast installed base of Windows 3.1 users.’ On the debugging tools
market, he adds ‘As is the case with most new OSs, the availability of high quality
debugging tools has lagged behind the release of the Win32s platform.’
Version 2.2 of Bounds-Checker for Windows automates debugging of Visual Ba‑

sic custom controls. Memory and resource leakage, as well as heap and data cor‑
ruption in VBXs are automatically detected whether called from C, C++ or Visual
Basic. Nu-Mega also announced a beta programme for the Windows ’95 versions of
Bounds-Checker 1.0 and Soft-ICE/W 2.0. A l l Bound-Checker packages cost $249.
Soft-ICE costs $386. Nu-Mega is on 0101 603 8892386.

Guidelines on OS/2
JBA has produced an OS/2 version of PC Guidelines, its Windows application development
tool. The screen painter supports IBM CUA ’91objects such ascontainers, notebooks, slid‑
ers and value sets. In addition, PCGuidelines offers a range of other screen objects including
status bars, tool bars, business graphics, animated push buttons, picture fields and formatted
data entry fields.While there is abuilt-in object-oriented languagecalled JOT, developers can
still call the native API and reuse C modules such as resources and dialog boxes. Under
OS/2, SOM (System Object Model) objects can be utilised. The code generator produces
commented C++. PCGuidelines costs £395. JBA is on 01789 400212.
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An application development tool company y o u c a n stay with

System Architect ‑ the world’s best selling CASE
tool jus t go t better!

In 1989 we sold the original version of System Architect. To meet the needs of its family of
40,000 users, there is n o w an entire crop of application development tools and enough product

plans to lead you into the nex t century.

OPTIONS
SA supports the major structured and object oriented
methodologies. It runs under Windows or OS/2 and it has
an extensive selection of optional modules. For example,
developers involved in the complex world of client/server
application development can use SA Schema Generator to
make life easier and more productive. You'll be able to
create data designs for the major 4GL and SQL RDBMS,
including SQL Server, Oracle, Informix, SYBASE and many
others. With many SQL databases, you can enforce database
integrity checks using SA’s Trigger Editor.

With SA Reverse Data Engineer you can generate data
dictionary entries and ER diagrams from existing SQL tables
and know that you can re-engineer a wide array of RDBMS’.
ODBC support opens up an even wider range of options.

Support bi-directional exchange of data models between
SA and PowerBuilder with SA PowerBuilder Link

Design Windows graphics screens and menus directly
from the dictionary using SA’s drag and drop facilities with
SA Screen Painter

Produce comprehensive documentation with desktop
publishing quality for each stage of your project with SA
Project Documentation Facility

SA Workgroup Support enables project team members to
share the SA repository using our network version or the
check in/ check o u t facilities.

Generate C++ code with SA OO Module, including
Rumbaugh’s OMT.

CUSTOMISING
SA comes with as many as 50 objects available for user‑
definition, plus the ability to customise the environment.
You can choose the DBMS, 4GL and methodology you w a n t
to use.

Don’t just take o u r word for i t . . .

SYSTEM ARCHITECT.
is Seated Available exclusively in the UK from: See us on

R T G M Ltd Stand No.og
118-120 Warwick Street Leamington Spa Warwickshire England CV32 4QY 212

Tel: (01926) 450858 © Fax: (01926) 311833 CIRCLE NO. 770

The System Architect logo is a trademark of Popkin Software & Systems, Inc. Al l other brand names are trademarks or registered trademarks of their respective holders.



COMMENT

The caring, sharing 90s Be
has seen a change in Vasmime

attitude towards women in the
work place. But as

MelanieWelsh discovered,
computing is stuck in a time
capsule as a bastion of male

dominance.

Spare a moment’s thought, if you would, for
an endangered species. Their numbers are
already small, statistics predict they are
likely to shrink even further. Their cause is
a beleaguered and unfashionable one. Prin‑
cess Diana is unlikely to sign up aspatron of
this charity. Yet I personally feel that the
situation has reached a point where some
kind of organisation is going to be required
if we are to prevent extinction. I think I may
call it the NSPFCP: the National Society for
the Protection of Female Computer Pro‑
grammers.
Some of you have just sighed at the last sen‑
tence, others may even have turned over the
page. Not another feminist rant, please. It’s
not. But I’d like you to think about how

many women you know who work in com‑
puting. And how many of those work in top
levelmanagement. It’s unlikely that many of
you will be able to claim knowledge of any
females within the latter group. It’s the
much maligned glass ceiling again but un‑
fortunately it does exist.

Software development is about shaping
the future. The programs you write deter‑
mine the way that the rest of the world lives.
From the Hollywood realms of DNA repro‑
duction and Artificial Intelligence to control‑
ling the clocks in train stations or creating
massmarket games.

Computing has now entered every facet
of our lives.All the things that somany peo‑
ple take for granted in their everyday exist‑
ence would never have been possible
without the power of computing. We really
are at the last frontier, we’re goingwhere no
man has gone before. But at the moment
we're not taking anywomen.
This of course, is muchmore than simply

a problem within the computing industry.
The ‘glass ceiling’ exists in all areas of busi‑
ness. Across the globe, still, the perception
of women is®generally deemed to be that
they are ‘illogical’. Engineering sciences just
aren’t supposed to be their strong point.
Women are supposed to be the emotional,
intuitivehalfof the human race.
This, asmost of you know, is ridiculous.

Of course there are women who don’t wish
to study engineering, and of course there
are some who struggle with logic puzzles.
Not all men havea talent for computing. Yet
in the back of our minds, be it only in the ti‑
niest part of our subconscious, even women
can be found to subscribe to these Neander‑
thal prejudices.
The logic of sexism doesn’t even stand

up to closer examination. Sowomen are in‑
tuitive? How many times do we read of pro‑
gramming as being the ‘black art’, ‘an
intuitive science’ which requires a ‘a broad
perspective anda jab of lateral thinking’?
The media, admittedly must take no

small part of the blame for these prejudices
against women in computing. It’s doubtful
that there are many reading this who sub‑
scribe to PCExpert: the Ziff-Davies publica‑
tion for French speaking software
developers. Last year it ran a series of ad‑
verts by a hardware company in which a
scantily clad, and very attractive, young
woman lies on a bed, holding an emerald
green condom towards the camera. As an
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advert for prophylactics, underwear or even
bedspreads it had many admirable qualities.
I was slightly at a loss however, to under‑
stand its relevance to computers.
Oh but that’s the French you say.

They’re sex mad: we're not like that. Or are
we? Howmany times are women depicted as
sex objects in magazine advertising, to in‑
crease sales of something as banal as a PC
or a new range of software to a male domi‑
nated readership?
While there were anumber of women no‑

table in computing when Microsoft Press
published Programmers at Work the only
woman featured in the book was the journal‑
ist who wrote it. The Computer Bowl, held
in April of this year, was, according to John
Schwartz at least, ‘a tribal gathering’ for ‘the
computer industry’s pioneers’. And yes,
you've guessed it, there was one woman
competing.
I could go on like this for a very long

time. But there isn’t any point. There isn’t
any point because examining the present
situation is no longer useful. We’ve got to
start doing something about it and fast.
Computing really is the industry of the fu‑
ture. If we set the pattern now, we’re allow‑
ing a prejudice that has distorted our lives
since time immemorial, to becomefirmly en‑
trenched in an age that is only just begin‑
ning.
This is aglobal issue to which there is no

quick and easy solution. There are ‘points’
for and against on either side. Sexism oc‑
curs in subtler ways, in the minds of both
men and women. Both are to ‘blame’.
Women have to learn to accept responsibil‑
ity for their intelligence: it’s no longer ac‑
ceptable to take the easy route out and claim
ignorance in the face of new technology. Of
course you're ignorant if you haven’t started
learning. Not all women are going to find
themselves gifted in the area of computing,
but we must ensure that they take the op‑
portunity to find out.
As for the men - the residents of the in‑

formation age. They must finally accept the
responsibility that they have given them‑
selves. You’re in charge of this industry;
you've got to make sure it works. And how
are you going to do that if you push aside
the potential manpower resources of half
the population?

It’s time for women to start taking an ac‑
tive role in computing without the emerald
green condoms.
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The best performance for the best price.
Shouldn’t UnixWare be on your list?

In the latest TPC-B Benchmark tests,

UnixWare achieved unprecedented results in price‑

performance. It easily beat those solutions offering

MS Windows NT, Solaris and SCO UNIX. In fact, it

actually set a new record, making it the most cost‑

effective and high performance 32 - bit application

server in the world.

If it were just fast, that would be one thing. But

UnixWare also clearly demonstrated new highs in

reliability and recoverability from system failure.

All this is hardly surprising, since UnixWare is

N N O V E L L The Past,

built on the latest version of UNIX System V Release

4.2, and was developed by the same professionals who

created the original UNIX operating system.

Furthermore, these same engineers also ensured that

UnixWare is extremely versatile, supporting over

2,500 business critical applications.

We could go on listing the achievements and

capabilities of UnixWare. In the end, though, there

really is only one other list that the price-performance

winner should be on. Your shortlist. Call 0800 666 767

for a free copy of the TCP-B Benchmark Report today!
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I would like to become an Authorised UnixWare
Reseller or Accredited Developer
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Novell UK, Novell House, London Road,
Bracknell, Berkshire, RG12 2UY.

Present and Future of Network Computing

*UnixWare test results from March 28, 1994 for a single Pentium™ processor Compaq ProLiant™ 2000 Model 5/66-4200A.
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All company/product names are trademarks and/or registered trademarks of their respective companies. UNIX is a registered trademark in the United States and other countries,
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Fairwell USL,
hello 4.4BSD

Peter Collinson i
speaks to Kirk =F

Mckusick, one of the original
developers of BSD Unix: about
the legal battle with USL, the
improvements in 4.4BSD and

tighter security.

Until last year, Marshall Kirk McKusick
was a ‘Research Computer Scientist’ at the
Computer Systems Research Group of the
University of California, Berkeley. This
mouthful is usually abbreviated to CSRG at
UCL. For the last 15 or so years, this group
has been responsible for the generation and
publishing of many releases of software,
known asBSD (Berkeley SoftwareDistribu‑
tion). The group was disbanded in July of
lastyear.
The legacy of CSRG is the last release of

its operating system: 4.4BSD. It was re‑
leased in June of 1993, in its traditional form
that included source code owned by AT&T.
CSRG also wanted to release a version of
the system that contained no proprietary
code, called 4.4BSD-Lite. There had been a
previous unencumbered release known as
the Berkeley Net/2.The release of 4.4BSD‑
Lite had been held up bya legal case. It’s
with that case I started my talk with Kirk on
his recentvisit to the UK.

P e r h a p sw ecan start with talking about the
court case that prevented the release of
44BSDLite.
USL (the owner of the rights to Unix at that
time) was concerned that its proprietary tech‑
nology might be compromised by the release
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of Berkeley Net/2. It didn’t care much
about it being used by academics. But when
companies such as BSDI began selling it as
a commercially supported product, USL was
concerned that other larger companies that
had been paying large sums of money to
USLmight also decide to start using BSD.
At any rate, it filed suit against BSDI. In‑

itially, USL requested an injunction to stop
BSDI shipping the product while the court
case was held. BSDI replied by saying that
it was using Net/2 as the basis for its sys‑
tem and had only added seven files. BSDI
was willing to discuss these new files, but
said that the bulk of its system was based
on code derived froma distribution from
the University of California.
The judge looked at the filing and

said that the case didn’t have enough
merit to hold a full court case unless
USL showed more evidence that there
was a problem. It was forced to refile the
case, incorporating the University of
California asa defendant.
There were some preliminary discus‑

sions with the University of California as to
whether it would be possible to make some
modifications to Net/2 and re-issue it. USL
was not interested in helping the University
to build an unencumbered tape; it just
wanted Net/2 removed from the market‑
place.
The case began to proceed. The pre‑

liminary injunction was denied because
the court did not feel that there was
enough evidence to show that the final
outcome would be in USL’s favour. USL
made a request for reconsideration that
was also denied.
Then the University filed a motion to

have the case dismissed under the 11th
amendment of the United States constitu‑
tion. This amendment says that the federal
courts cannot be used to suea state. Since
the University is part of the state of Califor‑
nia, it cannot be sued in federal court. The
judge agreed with this argument and virtu‑
ally the entire suit against the University
was dismissed.

Having lost three decisions in the courts,
USL was beginning to reconsider its strat‑
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egy. About this time it was sold to Novell.
Once Novell took over, the legal case was
presumably reviewed and Novell perhaps
decided that it was not all that interested in
pursuing the case any further. At least, this
was the philosophy given by Ray Noorda,
the then CEO of Novell.

It entered into negotiations with the Uni‑
versity and BSDI for an out of court settle‑
ment. Most of the details of this settlement
cannot be discussed. However, the Univer‑
sity was cleared to ship 4.4BSD-Lite, an up‑
date to Net/2. Three of the files that
appeared on Net/2 were deleted. A further
80or sofiles were markedwith aUSL copy‑
right, with the provision that those files
would befreely redistributable.

All this paperwork took some time. We
had a broad agreement in late November of
1993 but it took weeks to pass all the paper‑
work about. I had planned to spend Febru‑
ary to mid-April of 1994 in Australia and
wanted to get 4.4BSD-Lite out beforeI left.
Unfortunately, the ink on the final settle
ment dried one week after I left for Austra‑
lia. Even though I was pressed to put the
release together while I was in Australia, it
was not something that I really had time to
do.

I got back from Australia in April and
spent another month or so with Keith Bos‑
tic getting the 4.4BSD-Lite release together.
We got the system out in June 1994.

As part of the settlement, USL was re‑
quired to notify vendors of Net/2based sys‑
tems of the need to stop shipping that
product. This notice produced much inter‑
est in 4.4BSD-Lite, even though the differ‑
ences between Net/2 and the new release
were not that great.

People wanted to get 4.4BSD-Lite and
base things on it because of its free and
clear legal status. The main players, BSDI,
NetBSD and FreeBSD have all committed
to have products out that are based on the
4.4BSD-Lite code.

USL also agreed to acknowledge work from
Berkeleythat wasbeingdistributedin System
V,Release4. ;
Yes. Part of the settlement was that USL
would put Berkeley copyright notices back
into many files in the System V, Release 4
product. It would also notify it’s sub-licen‑
sees to do the same. For that purpose, Keith
Bostic and I got hold of a copy of the USL
source and spent some time looking for files
that should have a copyright notice. There
were many.

Well, w h a t ' snew in 4.4BSD-Lite?
There were many changes between
4.3BSD and Net/2. Let’s concentrate on
the differences between Net/2 and

Vol 9-Issue 6 November 1994

4.4BSD-Lite. Much work was done on the
file system to generalise the internal vnode
interface to allow the expansion of the set
of operations that you can support without
having to recompile the whole system.
This framework allows binary vendors to
supply plug-in modules supporting new
file system types that include new vnode
operators.

Another new feature is the ability to do
file system stacking. Stacking has been an
academic idea for some years. However, it

Part of the settlement was
that USL wouldput
Berkeley copyright notices
back into many files in the
System V, Release 4
product. It would also
notify its sub-licensees
to do the same

has not been released in a commercial sys‑
tem. The notion is that you can take differ‑
ent file system layers and stack them on top
of each other. For example, you can take a
local disk file system and put a compression
or encryption layer on top of it. Or you
could export the file system to NFS with an
encoding layer that allows mapping of user
ids.

Stacking is the way that aCD-ROM is ex‑
ported to NFS. An ISO-9660 layer is stacked
underneath anNFS export layer.

I seem to remember in Holland y o u were
talking about support for higger files.
POSIX allows file offsets and sizes in the
l s e e k and s t a t system calls respectively
to change from 32 bits to 64bits, so we have
done that. The file system has always sup‑
ported 64-bit sizes. It was just a matter of
changing the kernel interface exported to
the user processes.

T h e r eare also some additional h i t sin the file
inode word for the file.You are using that for
s o m enew things.
What we did was to add a new 32-bit flag
word, the low 16bits can be set by the
owner of the file or the super-user, the high
16-bits can only be set by the super-user.
We defined some of these bits. For exam‑
ple, we addeda bit that says ‘don’t dump
this file’. So, core files and .o files have this
bit set so you don’t fill your dump archives
with useless files.
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There is an option to dump to control when
the bit is honoured. By default, the bit is
honoured on incremental, but not full
dumps.

Another thing that wehave added is ase‑
curity feature. Aproblem with our source
machine is that it’s the target of almost
every hacker in the universe. Every so
often, we’d have people break in. Some‑
times they would manage to get to be root.
A favourite thing for them to dowas replace
the login program so that they could cap‑
ture people’s passwords. Sometimes they
would change the NFS exports file allowing
the user file system to be exported with
read/write permissions. They would mount
the file system on their own machine and
havea field day.

To combat these attacks, we added an
‘immutable’ bit in the flags word. This bit
can be set by root, but cannot be cleared.
You install the login binary and set the im‑
mutable bit. When the bit is set, it stops the
file being changed. You can’t rewrite the file
or change its modes; you cannot even link
to it.

The idea is that even if someone breaks
into the system as root, they cannot change
the login program or any other immutable
files.

The immutable bit cannot be cleared
when the kernel is in ‘secure’ mode, defined
aswhen the system is running multi-user.To
change the file, you need to take the system
down to single-user. The system is then in ‘in‑
secure’ mode. The idea is that sensitive files
are protected by the need to have physicalac‑
cess to the console of the machine.

A hacker could try to open the raw disk
device and get around the file system pro‑
tection by dealing with the raw blocks of
data on the disk. To prevent this attack, all
the raw disks devices for mounted file sys‑
tems become read-only when in secure
mode.

To prevent the hacker from modifying
kernel memory using the /dev/kmem in‑
terface, this interface is also set to be read‑
only in secure mode.

Unmounted file systems are not read‑
only, otherwise you wouldn’t be able to do
things like build a new file system on a
partition. This ability makes it possible for
a hacker to unmount a disk, modify it, and
re-mount it again. However, you can run
the system in ‘very secure’ mode, where
even unmounted disks cannot be modi‑
fied.

Incidentally, we have also added a
new bit to the file flags that only permits
appending to a file. This flag is typically
set on system logs so that a hacker can‑
not modify the log files and hide their
tracks.
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Has the flags word changed usage on the
disk?Is the filesystembigger?
The flags word was always defined on the
disk. It was just not accessible. In 4.4BSD,
you change i t with a c h fl a g s system call
and view i twith s t a t .

Also, in true Berkeley style,t h e r eare some
new aspects thatareessentially otherpeople’s
work feeding into the system. T h e r eis theUn‑
ton’ filesystem createdbyJan-Simon Pendry,
author af the AMD automounter. What’s
this?
We provided a new framework for making
stackable file systems. Jan-Simon looked at
it and wrote about eight different file sys‑
tems including things like a / p r o c layer
anda file descriptor layer, similar in func‑
tionality to those found in other versions of
Unix.

But the most interesting layer that he
built was the Union file system. The Union
file system allows you to take one subtree
from your file system and mount it on top of
some other existing point. This file system
is a little like the Loopback file system sup‑
ported in Solaris.

However, there is a big difference. Nor‑
mally when you do a mount, the part of the
tree underneath the mount point disap‑
pears. You can only see the data that is on
the top. The semantics of the union file sys‑
tem is that you see both the layers, so you
see the top layer and the layer below it. It’s
transparent.

It gives you the opportunity to do many
interesting things. An example is compiling
or modifying data on a CD-ROM. You
mount the CD-ROM file system, then you
union mounta part of your file system that
is on a magnetic disk on top of it.This stack
gives you the appearance of being able to
modify your CD-ROM. When you change
directory into the resulting stack, the top
layer will create directories as you wander
around the file tree on the CD-ROM. Since
there are no files in the top layer, an 1s will
show you only the files on the CD-ROM.

If you reada file, it is brought from the
CD-ROM. If you try to modify it, it is first
copied to the top layer of the file system
stack where you can change it because it’s
sitting on magnetic media. If you havea file
by the same name in both file systems, you
are given the one ‘on top’. You will always
see the file that you have modified and not
the one underneath. There are also mecha‑
nisms to deal with file deletion in the top
layer that preserve ‘normal’ behaviour.
Things are arranged so that if a file is de‑
leted it is ‘whited out’ so that it appears to
go away.

There are other uses of the union file
system. For instance, you can generate a
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versioning system where each layer in the
union mount tree is a different version of
some set of files. You can then go back and
look at different versions by unmounting
the layers above it, or by loopback mount‑
ing the layer of interest to another part of
the file system.

Stacking has been an
academic idea for some
years. However, it has
not been released ina
commercial system

Can usersd othis? Have you r e l a x e dthe need
for super userprivilegewhen d o i n gamount?
Yes, that’s something else that becomes
necessary. For flexibility, you don’t want to
have to run to your system administrator to
mount things. The moun t system call is no
longera strictly privileged one. You do need
to have some tight rules about what permis‑
sions users require to request new mounts.

The rules that we have imposed are that
you must have the appropriate privilage to
access the thing that you are mounting
from (either the special device or a direc‑
tory in the file system). If you are doing a
read-only mount, you need read access to
device or the directory; if you are doing a
read/write mount then you need to have
read/write access to the source point. Also,
you must own the target directory. You can‑
not just arbitrarily mount things at random
points in the system.

When the mount is completed, we re
cord who did it. The u n m o u n t system call
will only allow the super-user or the person
who did the mount to unmount that part of
the tree.

Jan-Simondid Portals,as well, I think.
Yes. Portals are a way of mounting a proc‑
ess at some point in the file system. When a
client process uses a pathname that trav‑
erses the mount point, the remainder of the
path is sent to a portal server to interpret as
it sees fit. This file system allows you to ex‑
tend the use of pathnames. Perhaps the
best example is making a machine dialout
using a pathname to send the phone num‑
ber, for instance calling the portal process
by something like /dev/d ia ler /phone ‑
number. The portal server is mounted on
/dev/dia ler and will begiven the phone
number to dial.

When called, the server can return a
socket if it wishes to continue interacting
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with the process that accessed it. Reads and
writes that are done by the client will go di‑
rectly to the portal process.

Alternatively, if a portal process is con‑
trolling a bank of dial-out modems, it can
open amodem, place the call and simply re‑
turn a descriptor for that modem. The call‑
ing process then simply talks to the modem
using normal read/write calls and the portal
process can get out of the loop.

How accessilleis the programming interlace?
Howe a s yis it to writeportal-typeprocesses?
It’s about as complicated as writing a net‑
working application. It is not a trivial thing
to do. There are certainly many people with
the skill set to do it. In the usual BSD tradi‑
tion where source code is handed out,
someone figures out how to do it once and
then their code is a template for a new appli‑
cation.

Talking of networks, have there been a n y
changes in that area? Presumably, the
TCP/IP stack is well tested and tried these
days. The code must bevery solid
There have been some minor bug fixes.
The main thing that is new is multicasting.
Multicasting allows you to do a selective
broadcast of IP packets. A system will regis‑
ter that it wants a particular broadcast. The
source machine is not aware of who its re‑
cipients are, it simply does a multicast and
anyone who has registered for that broad‑
cast will receive it.

Multicast has been used to put together
something called the Mbone. It allows users
to have large chat sessions with both audio
and video. If you are sitting on your ma‑
chine and want to join in with the Mbone,
then your machine has to work its way back
through the network to find the nearest
point at which the broadcast of interest is
occurring. It then sets up a route of multi‑
cast back to your machine.

The Mbone has been used to broadcast
keynote sessions at Usenix for the last cou‑
ple of years, aswell as many other events.

If this becomes widespread, then it c o u l dbe
seen asanotherstep for the In te rne ti n hroad‑
castingmultimedia andthat type of applica‑
tion. What h a p p e n sabout security?

It simply isn’t secure.The Mbone is designed
to be available to all. It also chews upa fair
amount of bandwidth.You can easily saturate
anISDNlink just with avoice conversation.A
voice tool used to access the Mbone, written
by Steve McCanne and Van Jacobsen at
Lawrence Berkeley Labs, has a dial on it that
allows you to set how much bandwidth you
are willing to consume. Forvoice, you can set
it anywhere from 64 KB down to 9.6 KB. At
64 KB, I will easily be able to recognise your
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Noth ing c a n ea t away profits l ike a herd of pigs. Over 11,000 developers protect their software with Sentinel. For
That’s why farmers in 47countries manage their swine production DOS,Windows, NT,OS/2, Macintosh,UNIX,or any platform ‑
with PigCHamp®software. And that’s why PigCHamp protects their Sentinel is the worldwide standard in software protection.
products with Sentinel®, from Rainbow Technologies. ee

ImplementingSentinel isquick and easy. And only Sentinel deliv‑
ers the most advanced technology and highest quality every
time, all backed bythe industry’s largest technical staff.

Asadeveloper, you know the importance of profit margins.
If you sell software, you’re probably losing revenue to piracy.
Protect with Sentinel and get all the revenue you deserve.
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Greenleaf CommLib 5.0
Over 350 public functions and macros, providing powerful tools for
all aspects of asynchronous communications programming for
Microsoft Windows 3.1 and MS-DOS.
N o w we provide even m o r e of the power and features you've asked
for!
Some features of CommLib 5.0:
2 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 32bit 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, MCA

4 Modem controls, keyboard, screen, handshaking and much more!
Supports all popular C and C++ compilers

What’s included:
Free source code
Al l memory models supplied
Examples that compile and r u n included for every function
Professional documentation
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

GREENILEAFPeaa
Painless Data Compression and Archiving

Introducing Greenleaf ArchiveLib
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 (and 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
al l data. Complete control over format
of archives.
Many extras for Windows
programmers.
ArchiveLib Major Features:
4 100% C++ class library plus C interface
4 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

4 Extensible through plug-in
compression classes

4 Five compression levels ‐ auto or
manual selection

4 Versatile archiving ‐ files, memory
objects

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

What’s included
4 Free source code
4 Al l memory models supplied
41 Examples that compile and r u n

included for every function
Professional documentation
Free technical support and access to
o u r BBS
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Greenleaf ArchiveLib

Only £229 excluding delivery
and VAT

No royalties
90-day money back guarantee

GH_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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voice. As you turn down the bandwidth that
you are willing to consume, you can still un‑
derstand the conversation but it becomes
harder and harder to identify who it is you
are talking to. When you turn it down to 9.6
KB, you suddenly find you have no difficulty
in identifying who you are talking to: it’s al‑
ways DonaldDuck.

Doyou think thatmu l t i c a s t i n glike t h i si s go‑
i n gto be l i g ?At the moment, it’sexperimen‑

It's experimental because it chews up the
bandwidth, particularly the video stuff. If you
don’t have at least 128 KB of bandwidth, the
video rate is so slow that it’s not very useful.
Many folks are spending much time working
on compression, not just things like JPEG,
but also generating deltas between each
frame and sending those. There is much
work that is going on. As the available band‑
width goes up and the compression technol‑
ogy gets better, eventually we will reach the
point where the two lines will cross and peo‑
plewill start using it. It is notyet ready.

OK, well 4.4BSD-Liteis out and wehave one
companyand a few free systems u s i n git.Do
you think that i twill pose a t h r e a tt ocur‑
rently established systems suppliers like say
Sun?

I think that it will continue to have an effect
in the same sense that 4.3BSD did. But not
in the way the 4.2BSD did. In 4.2BSD, peo‑
ple took the entire system andjust ran it.

In 4.3BSD, the vendors went through
picking out the things that interested them.
Much of 4.3BSD was carried over into the
commercial releases but noone just ran the
whole system. I think you are going to see
this selection processwith 4.4BSD.

Do you t h i n kthat people will pick up the file
system s t a c k i n gcode and give u stheUnion
file system?
That’s an interesting question. Sun has a
similar system called the Translucent file
system so it already has much of the func‑
tionality. The difference is that Sun didn’t
have the framework to do the stacking that
we have implemented. Our union file sys‑
tem code is short because the stacking
framework allows things to work. Sun’s im‑
plementationhad to go through several con‑
tortions to make things work properly.
Also, the Sun file system protocol stack

was muchmore expensive. Sun found that it
could only deal with about 10 to 20 layers.
Weadd about six instructions to go through
a layer, sowe can create stacks of about 100
layers deep before it becomes vaguely per‑
ceptible that the stacking system is there. If
you are going to use the Union system for
versioning, we can do it, whereas the Sun
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file system protocol stack tends to die
quickly.

Since the release of 4.4BSD-Lite what have
youbeendoing?
Well, I’ve spent some considerable time in
documenting the system and preparing a
set of manuals that have been printed by
O’Reilly in cooperation with Usenix. As part
of the project of doing Net/2 we rewrote all

U n d e rthe 11th
amendment of the US
c o n s t i t u t i o nthe federal
courts cannot beused to
sue aState. Since the
University is part of the
state of California, it
c a n n o tb esued i n
federal court

the encumbered manual pages and updated
them to be current. There was probably two
years worth of work that went into the
manuals that culminated in the
Usenix/O’Reilly manuals being published.
Surprisingly, the Supplementary Document
volumes are selling better than the manual
pages. Most of the new material is in the
manual pages. I guess that people are think‑
ing that they can just do the man command
and they will have it online.
After the manuals were completed, I fi‑

nally started to write the 4.4BSD book. I had
originally thought that it would just bea revi‑
sion of the 4.3BSD book and we would finish
it in a couple of months. When we sat down
and figured out what needed to be done, we
discovered that there was only abouta third
of the original book that is still relevant, pre‑
dominantly the stuff on networking. About a
third of the 4.4BSD book has to be written
from scratch. A third is such heavy editing of
the original material that it will be virtually
unrecognisable anda third will be a revision
of the existingmaterial.
We still have four authors, Sam Leffler

has dropped out because he has notworked
on the system for the last five years. He is
replaced by Keith Bostic. The other three
authors remain the same: Mike Karels,
John Quartermanandmyself.

When'sthatdueout?
Wehope to have it out on the market by the
middle of next year. However, there is so
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muchwork that realistically, it will probably
be in the Fall of next year. We hope to do as
well aswe did with the 4.3BSD book,which
has sold 50,000 copies so far.

Further reading
The 4.4BSDManual Set (ISBN 1-56592-075-9)
is published by O’Reilly & Associates Inc. It
comes in six volumes. The User's Reference
Manualis Sections 1,6 and 7of themanualset
plusthe traditional permutedindex.
The User’s Supplementary Documents (ISBN
1-56592-076-7) contain text aimed at users of
the system: with both tutorial literature and
documentation of several subsystems,
The Programmer’s ReferenceManual (ISBN
1-56592-078-3) is Sections 2, 3, 4 and 5 of the
manual.
The Programmer's Supplementary Documents
(ISBN 1-56592-079-1) contain text which is of
more use to programmers including some
basic papers on the design of the system and
the 4.4BSD architecturemanual.
The System Manager’s Manual (ISBN 1‑
56592-080-5) contains pages from Section 1
and also Section 8 of the manual. As well as
several papers on various sub-systems tar‑
geted to systemmanagers.
CD-ROM Companion (ISBN 1-56592-092-9)
is a slim volume containing an index to the
whole set of documents. The CD-ROM con‑
tains the 4.4 BSD-Lite code. There are both
international and US domestic versions of
this volume. Presumably the DES encryp‑
tion is not on the Internationalversion. Mf

Peter Collinson is afreelance consultant spe‑
cialising in UNIX. He can bereachedelec‑
tronically aspc@hillside.co.uk (although
your mailermight behappier toput the ad‑
dress the other way round) or byphone on
01227 761824.
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Taking Clipper to
the visual frontier

Visual Objects is
Computer Associates’
object oriented application
development system for

Windows. It’s based on the
Clipper language, adds Visual
Basic-like tools and C++ style

syntax. Rick Spence
discusses porting from Clipper.

Function/ Procedure
Definedconstant
Structure
Class Definition
Method
Menu
Window z
Windows ResourceDeclaration
Dataserver
FieldSpec
Report

Figure 1 -Entity types in VO
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In this article I'll look at how to port your
existing Clipper code to VO, but lest you get
the wrong idea, let me tell you up front that
VO is much more than Clipper for Win‑
dows. While it may well be important to get
some existing code running with VO and
Windows, and VO provides a compatibility
layer that will do just that, I can’t recom‑
mend it. If that’s all you do with VO, you'll
have barely touched the surface. To write
realVO applications, you'll use the supplied
painters, editors, and application frame‑
works to generate object oriented code to
which you'll add your business logic. That,
however, deserves anarticle in itself.

Aquick overview
VO is not generally available yet. Since mid‑
August you could buya pre release version,
with a free upgrade to the real version,
when released. And when will that be, I
hear you ask? CA has announceda final re‑
lease date before the end of this year. From
what I hear it appears to be sticking to that
date.

Put simply VO is Clipper 5 with features
of Visual Basic and C++. CA claims VO is
over 90% compatible with Clipper 5.The ba‑
sic language is based on Clipper 5. So you
have the familiar LOCAL and STAT I C vari‑
ables, a preprocessor, the same rich set of
functions and commands and the same da‑
tabase system. The Visual Basic part comes
from the rich set of visual tools supplied
with VO. There’s a Window editor, menu
editor and icon/cursor designer, for exam‑
ple. VO also comes with a set of ‘program‑
mer tools’ you won’t see in Visual Basic.
These include Application, Module and En‑
tity ( l l tell you what entities are in a mo‑
ment) browsers, a class browser and an
MDI integrated development environment.
Enhancements CA has made to the basic
Clipper language make it more object ori‑
ented and like C++ in terms of functionality.
VO lets you define variables with a type.
You can also definewhat type a function re‑
turns and the types of its parameters. Natu‑
rally the compiler complains if you use a
variable or function in a manner inconsis‑
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tent with its type (if you try and adda logi‑
cal to a character string, for example). VO
supports all the same data types as C. Struc‑
tures, pointers, C style strings and various
numeric types are all available. Most impor‑
tant, you can create your own classes and
you can use single inheritance and polymor‑
phism (I'll cover VO’s object model in a sub‑
sequent article).

Repository and browser
Briefly, the IDE is an MDI application you
use to launch the various editors and
browsers available in VO. The VO IDE
knows about all your program’s compo‑
nents be they functions, menus, defined
constants or database views. It stores these
components in a database which CA calls
the ‘repository’. This stores each individual
program component and recognises and
stores the dependencies between them. The
repository knows, for example, where each
constant is used. The dependency list al‑
lows for incremental compilation. If you
change just one function, the IDE has only
to recompile that function and perhaps any
other functionwhich uses it.

CA calls each independent program
component an entity. No guesses what the
entity browser does. Figure 1showsmost of
the entity types recognised by VO. Incre‑
mental compilation, then, works at the en‑
tity level, rather than the module level.

It is important to note that the repository
does not define any ordering. There’s no
concept of a lexical ordering, wherein one
entity is defined before another. As you can
probably imagine this architecture does not
fit well with a preprocessor which is essen‑
tially a file-based, line by line translation
tool. Indeed, handle differences between
VO’s and Clipper 5’s preprocessor is one of
the more tedious jobs you'll have to do
when portingcode.

What’s supported andwhat’s not
The good news is that you can make most
of your code work in VO. The bad news is
that you will have to make some changes.
The terrible news is you probably won't like
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VISUAL BASIC’ TOOLS
T H E D E VET OTrERS G O F T W A G E
Save time and moneywith the best range of powerful and easy-to-use Visual Basic®
development tools from Contemporary Software. Featuring leading products from

MicroHelp,Sheridan, Farpoint andCrystal Services.
M I C R O H E L P S H E R I D A N FARPOINT
VBTOOLS 4 VBASSIST 3 SPREAD/VBX 2 . 1 &
The bestVBX control pack anywhere: == Adds powerful design tools andnew =SPREAD/VBX ++2 .0
Nowover 50 controls £115 _ data access extensions for Rapid ___ The best spreadsheet control for

Application Development£145 __ Visual Basic &C++ £175
D ATA WIDGETS TAB /VBX
Bound data controls for designing Gives your applications an
database application front ends £99 organised, professional feel £49
DESIGNER WIDGETS _~GRID/VBX

The ultimate grid control on the

H IGHED IT PRO 2 &
H IGH ED IT L ITE
WYSIWYGword processing &
text editing for Visual Basic
applications From£199
MUSCLE 2 Create apps that resemble current
600+ ASM routines for power popular commercial packages £99 market for VB&C++ developers £75
programmers£165 3 -D WIDGETS AWARE/VBX

Give a 3-D State-of-the-Art look to
your Windows applications £89

The specialist tool for buildingCOMMS LIBRARY database front ends £110
Reliable,easy-to-use
communications routines£155
NETWORK LIBRARY : : co 4 2Eile aa r tForm:MeeePrint ate =
Easy-to-usenode andadmin - |

CRYSTAL REPORTS 8
Eerwcustords.rpt

i s e g tases The standardedition lets you create ‑
L IST, LABELS & reports using data from thema j o rPC | Sat ew h o r ] om
BARCODES databaseseasily andsimply. £149 S u b t o t a lforCustomer: Last Name
WYSIWYG reports, labels, barcodes& i.
more £175 CRYSTAL REPORTSPROS e o n = ee

Pro 3 gives even more reporting : 1385 21.08-87 | TitleM13. 2200 1995

e a e 2 functionality, afull copy ofTrueGrid2 a0Projectmanagement for Visual Basic cess to SQL databases. S u n o c a lfor Customer: Aberdeenapplications £80 a : 2 , wpa e e e ‑

PRODUCT FEATURE
FARPO INT SPREAD/VBX 2 . 1
& SPREAD/VBX++ 2 . 0
The two versions of Spread/VBX have over 250 properties that
make them the most powerful and comprehensive data aware
controls for Visual Basic, Visual C++, Borland C++ and Symantec
C++. They are designed to implement spreadsheets, grids,
listboxes, toolbars and more.
Look out for:
DMicrosoftAccess Engine support for VBusers
D Spreadsheet InterfaceDesigner reduces the time it takes to
generate and prototype code

CONTEMPORARY
Sofeoo™

FOR MORE INFORMATION
AND TO ORDER

) Database connectivity to Q+E DatabaseLibrary isa read/write
control that gives virtual data management for oversized files and CALL NOW ON
automatic updating of other data controls 0727 8 1999

DSingle or multiple cell operation for back and foreground colours, formulae, borders, etc
D Data Events includeAdvance, ButtonClick, DbIClick, EditError, LeaveCell, ColWidthChange, Abbey View
DragDropBlock,UserFormulaEntered, and others

D DatabaseEvents: EnterRow, LeaveRow, QueryData & TopLeftChange EverardClose
) GUI operations include text overflow, read only mode, sizing of rows and columns, scroll St Albans AL1 2PS
freezing, hide/show single or all rows/columns, grid line adjustment, auto-sizing to fit parent Tel: 0727 811999 Fax 0727 848991
spreadsheet, etc, etc. Prices quoted exclude VAT and delivery and may

Visual Basic is a registered trademark of Microsoft Corporation. All other trademarks are the property of their respective holders. be subject to change without further notice
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FUNC T e s t

i f d e f DEBUGGING

eh ae
e l s e

A L o n e

e n d i f

RETU

b u t t h i s i s n o t :

RETU
e l s e

FUNC T e s t
( i y ee

RETU
e n d i f

Figure2 - VOonly allows conditional com‑
pilation within an entity

the result.You’ll see why towards the end of
this article.

CA says VO will run 97% of existing Clip‑
per code if you make some minor syntax
changes. I don’t know how it arrives at such
figures (do you count commands, functions
etc and form the percentage?), but based on
my experience that figure seems pretty accu‑
rate. You can take your existing GETs and
READs, M e m o E d i t ( ) s , even D B E d i t ( )
and make them work under Windows. But of
the others, I n K e y ( ) , WAIT, TBrowse ,
L IST. . . . Well I don’t know about you, but I
think it could be pretty amusing using a
WAIT in a Windows program. And just imag‑
ine the fun you couldhavewith ACCEPT.

Detached locals
So what’s not supported? The most obvious
omission is support of Detached Locals.
These were pretty useful in Clipper 5, but
thankfully not many people used them. The
following code creates a detached local:
FUNC T e s t
L O C A L x  : =  1 2
RETU { | | x }

Clipper normally discards local variables
whena routine returns, but in this case it ‑
can’t discard the variable x because the call‑
ing code requires its value to bemaintained:
b  : =  T e s t  ( )

? E v a l ( b ) / / 1 2

To handle this Clipper makes a copy of the
variable x (it actually creates an array con‑
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taining all the function’s local variables and
parameters), then only releases it when the
variable which refers to the code block is re‑
leased (in this case the variable b). Hence
the variable is detached.

This behaviour is not supported by VO.
However, if you consider that you are actu‑
ally performing dynamic allocation of a vari‑
able, you may be able to use VO’s pointers
and M e m A l l o c ( ) (VO’s version o f C’s
M a l l o c ( ) ) t odoasimilar job.

Preprocessor
The concept of VO’s preprocessor is differ‑
ent. Certain Clipper 5 preprocessor direc‑
tives are not supported. I already mentioned
the architecture of the repository and how
there was no lexical ordering of entities. I
also hinted that this would cause problems
with the preprocessor. Indeed it does.

The easiest way to think of Clipper 5’s
preprocessor is asa line by line search and
replace facility. Without regard for program
structure, it reads one line at a time, con‑
verts that line according to preprocessor di‑
rectives and produces an output file for the
compiler. When you work with VO you are
not working with files so the nature of the
preprocessor is different. There’s no lexical
ordering. Any preprocessor declarations
you make are automatically application‑
wide. If you define a constant, for example,
that constant is visible in all program mod‑
ules which comprise the application. By de‑
fault, defined constants are application-wide,
though you can restrict their visibility to the
current module by prefixing their declara‑
tion with S TAT I C .

In terms of existing code, you can’t have
certain lines of code which are converted
according to your definitions and others
which are not. There are several other
changes to preprocessor directives worthy
of mention.

First, you don’t use the leading # - d e ‑
fi n e on its own is fine. Also, you must use
: = , a sin:
d e fi n e NAMES ORDER : = 2

Constants can only be defined at compile
time. Further more VO does not support
compiler macros so usea function instead.
# inc lude is not supported, but you don’t
need it. You can import your defines into
the repository where they are globally vis‑
ible anyway.

VO does support used-defined com‑
mands, though some of the match and re‑
placement markers have been slightly
changed. The only change with regard to
commands which may cause you problems
is that the command processor is not itera‑
tive. Clipper 5’s preprocessor would repeat‑
edly process commands until there was
nothing left to translate. This allowed you to
write commands that emitted other com‑
mands, which the preprocessor continued
to process. VO’s preprocessor does not do
this, so you must manually replace com‑
mands in the right hand side of the com‑
mand definition with that command’s
definition.Tedious but possible.

V O does not support # t r a n s l a t e o r
# x t r a n s l a t e but you can perform the
translation, manually. Again tedious, but
possible. Perhaps the most irritating change

ee
| Application 3

Figure3 - The Visual Objects IDEshowing browser windows
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Rhino Publishing L t d is the preferred CA-Visual Objects & CA-Clipper Specialist

Buy CA-VisualObjects now
andget it for nearly halfprice!

The pre-release version of CA-Visual Objects'™ is available now
from Rhino Publishing at £425. The list price for the full release
will be£745. The pre-release price includes documentation and an
upgrade to the full version when it ships. Purchase the pre-release
from usand get acopy of Oodles (our CA-Clipper® 5OOPS
extension ) and three months membership to our Visual Objects
user group, this bundle is only available from Rhino Publishing.
By purchasing now you get to start your projects sooner and start
on your learning curve right away, you also save £320.

Wehave been using the pre-release for a few weeks, it looks like a truly
great product and is certainly everything Computer Associates promised it
would be. The language is anatural extension to the CA-Clipper language
soyou don’t need to throw away years of xBase knowledge.

CA-VisualObjects is afullblownproduct:
With its language roots firmly in the xBase world CA-Visual Objects is
fully object oriented (does not require oodles) and boasts a full native code
compiler allowing your applications to approach the speed of C/C++ but
without the worry of complex memory management. It includes an
IntegratedDevelopmentEnvironment (IDE),Window Editor (Screen/Form
editor), MenuEditor, Report Editor, Source Code Editor, IconEditor and
Class Browser andmuchmore. CA-Visual Objects allows you to write
Multi-Tasking,Multi-Document (MDI) andMulti-WindowedApplications
using an iterative process. Compilation speed is fast with the ability to exe‑
cute the application without a full link. It can produce stand alone EXE’s,
DLL’s and library files. Just like CA-Clipper the final executable is royalty
free. Because CA-Visual Objects has beenbuilt from the ground up asa
Windows database language it fully understands Windows and the require‑
ments of database applications. It can beprogrammed in the traditional
sense with familiar xBase commands or in the newer object oriented way
with classes andmethods. It supports DBF files, Various SQL Engines and
ODBC in the box asstandard.

CA-Visual Objects and
CA-Clipper Training Courses

As the only current Computer Associates Training Partner for CA-Clipper
and CA-Visual Objects in the UK we are pleased to announce five new
courses. Rhino Publishingruns all of the CA-Clipper and CA-Visual
Objects scheduled courses at Computer Associates training offices
throughout the UK. Each delegate has amachine and printer (except for
seminar style courses), in addition, the trainer has amachine with a barco
projector. All courses are given in a friendly, and lively manner where dele‑
gates are encouraged to ask questions and interact.
e new! Conversion to CA-Visual Objectsfor Windows
e new! CA-Visual Objectsfor Windows Part 1
© new! CA-Visual Objectsfor Windows Part 2
e new! Networkingwith CA-Clipper 5.x andCA-Visual Objectsfor
Windows

e new! Object OrientedProgrammingfor CA-Clipper & CA-Visual
Objects.

Weare still running the regular CA-Clipper Part 1and CA-Clipper Part 2
courses.
Contact us for course outline and scheduled dates.

AS-400 Connectivity
With FileT/PC - AS/400Data Access Library
Maximise the performance and capacity of your AS/400 with FileT/PC

© Reduce data access times by 10 times and more
Improve processor capacity by 250%

© One Customer reported that their data access time went from 10minutes
to just 19Seconds FileT/PC gives interactive PCapplications written in
C/C++, Visual Basic, Clipper, & more, the Fastest access available to
remote data on the AS/400.

FileT/PC offers:
e Easy program integration

Performs all data conversions
Automated record format translation
DOS, Windows and OS/2 support
FileT/PC requires no additional host code

We offer a complete service :‑
e Add on Products
e On-site training e¢One-to-One tuition
e Conversion courses from other languages
(COBOL, Basic, C/C++, etc)
Consulting, Programming and Conversions

For more information, Demo Disks or
free advice call: 0302 364861

The UK Visual Objects User Group
Wehave recently launched the UK Visual Objects User Group.
Members get amonthly newsletter, access to the User Groups BBS,
technical support (via the BBS) and a discount on add-ons.
Membership costs £95 per year. First three months free if you pur‑
chase Visual Objects from Rhino Publishing.

VBX Support for CA-Visual Ob jec ts
News from the USCA-Technicon: Two companies have announced
products that allow CA-Visual Objects to use VBX libraries. This
will enable the ease of porting from visual basic over to visual
objects. Call us for further details.

Advantage xBase Server Version 3
Wehave just been appointed adirect distributor for Extended
Systems. You may purchase upgrades through us. Ask for our article
on “Client Server” for more on xBase Advantage or call us for more
details on Version 3.

FileT/PC now supports:
@ Clipper RDD
© Clipper Protected Mode
@ Visual Basic Custom Controls
e@32 Bit OS/2 Version

DOS OS/2 Windows
CA-Clipper C / E Gupta SQL
Windows CA-Clipper RDD IBMC Set++ = C/C++
C h o r DEL DLL
Visual Basic PowerBuilder
Quick Basic Visual Basic
FoxPro FoxPro
Microfocus COBOL Access
Clarion Paradox
Paradox

Free Mag - Database News
We are giving away a free mag called Database News. It is full of product
announcements, tricks, tips and work arounds for database products. Our
September Issue was the first mag to announce the Launch of Visual
Objects. Articles included: How to TBrowse a two dimensional array,
ReducingMemory Requirements with a Library Manager, explanation of
Query Optimisers, Clipper Memory Management, Interactive Voice
Programming using Clipper, Foxpro and a discussion of Client Server using
the Advantage xBase Server.

The mostpowerfulxBase language
now does Windows ! ! !

Rhino Publishing Ltd , 86 Spring Gardens, Doncaster, DN13DJ Phone: 0302 364 861 Fax: 0302 367 111
| = CIRCLE NO: 777 |



n K e y := InkKey ( 0 )

/ / T B r o w s e CASE s t a t e m e n t
E R S
CASE sikKey == K_LBUTTON

/ / T B r o w s e mouse
/ /  h a n d l i n g  a d d i t i o n
o T b r :GoMousePos()

Figure 4 - Recognisingthe mouse with
TBROWSE

is that VO only allows conditional compila‑
tion within an entity. This means the code in
Figure 2 is valid. Since defines are entities,
you cannot conditionally compile constants
(nor include files of constants).

Other changes
So far we’ve looked at the lack of support
for detached locals and some awkwardness
with the preprocessor. There are other
changes you'll need to make aswell, though
nothing too serious.

Some functions have been renamed to
prevent aconflict with new reservedworks.
W i t n e s s A r r a y ( ) has been renamed
A r r a y n e w ( ) , D a t e ( ) i s now T o d a y( )
and the T B r o w s e and G e t : e n d ( ) meth‑
ods are both referred to as :_end( ) . So
there’s not much you can’t handle armed
with a word processor’s search and replace
facility.

The final change I'll discuss concerns
file-wide declarations. You declare file-wide
(external) statics using S TAT I C GLOBAL
rather than S TAT I C on its own. VO does
not support filewide F I E L D or MEMVAR
statements and you can only initialize file‑
wide static arrays to asingle dimensional ar‑

FEATURES

Running under Windows
A typical Clipper program ported to Win‑
dows looks much like aDOS box, but it is in

While it may well be
important toget some
existing code running
existing code running with
VO, | can’t recommend it

fact a real VO Windows program. All output
appears in what is called the terminal win‑
dow, an 80column by 25 row window using

ray of constants. No earth shattering a fixed pitch font. Hardly the look and feel
changes here. of Windows, but what did you expect? Actu‑

ally, you do get some mouse support which
you may not have expected.
MENU TO, A c h o i c e ( )and

d e fi n e IDC_FnameId := 700 o t i| ca J “
m re. i m p l e

/ / A d d a c h e c k b o x c i a mama n echange to your TBrowse
O c a e p a r k h a e CASE p e r i makes i t

wCheckFname := CRTAddCheckBox(; s e e aie 5 le mouse "4s
. shown in Figure 4.

I D C F n a m e I d , ; / / s i N K e y a s s h o r t
a= : I n K e y () returns" F i r s t N a m e " , ; / / s T e x t a s s t r i n g

3 K LBUTTON when you
1 eet / / s i T o p a s s h o r t = A ; insid a
6 0 , ; / / s i L e f t a s s h o r t Press a emeds B e n e

a g e s TBrowse window. Thec a , / / s i H e i g h t a s s h o r t 7 t e l

c r a k TBrowse object maintains
aL y e / / s i W i d t h a s s h o r t athe mouse position so the
) / / e n d o f c a l l subsequent call to the g o ‑

MousePos () method

Figure5 -Adding windows controls
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knows what to do.
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Improving appearance
It’s pretty easy to add some Windows con‑
trols to this terminal Window. You can use
check boxes, radio buttons, list boxes, and
real Windows menus. VO comes with a set
of functions, called the CRT functions,
which you use to add these controls. For
the controls, you indicate their position and
assign them a unique identifier which
I n K e y () will return when you select that
control (see Figure 5).

For menus, you pass a two dimensional
array of prompts and identifiers. When the
user selects a particular prompt, I n K e y ()
returns that identifier. Figure 6shows a sec‑
tion of aterminal mode program which uses
and processes check boxes, radio buttons,
push buttons and includes a real windows
menu. Figure 7 shows how this looks on
screen.

Enhancing your code
The biggest enhancement you can make to
your existing code is to declare variables
with their type, and to declare the types of
your functions’ return results and parame‑
ters. You get two benefits from this. First,
the compiler can generate real machine
code and can assign machine addresses at
compile time. And second the compiler will
complain in each place your code uses vari‑
ables or functions in a manner which is in‑
consistent with their declarations. Declaring
your variables’ types is easy. You use the
following form of a LOCAL (or STATIC)
declaration:
LOCAL <var> A S < t y p e >

Here are some examples:
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d e fi n e IDC_CompanyId := 702 // S e t M o d e ( 4 2 , 8 0 )
d e fi n e IDC_FnameId = 700 // ‘SetColor ( " b " )

Th
d e fi n e IDM EditId := 520 CRTSetCapt ion("Sample A p p l i c a t i o n U s i n g Te r m i n a l W i n ‑
d e fi n e I D MF i l e E x i t I d : = 510 d o w " )
d e fi n e I D MMoveFirstId := 502
P e n s CLEAR SCREEN
d e fi n e IDP_First := 803
d e fi n e IDP_Last := 804 // C r e a t e T B r o w s e a n d s e t i t s b i t s a n d p i e c e s
i fovinn r e e o T b r : = T B r o w s e D B ( 1 , 1 , MaxRow( ) - 4 , 5 0 )
d e fi n e IDR_OrderCompanyId := 6 0 1 @ 0, 0 TO M a x R o w ( ) - 3, 51
d e fi n e IDR_OrderNameId := 600

oTbcLname : = T B C o l u m n N e w ( " L a s t Name" , { | | Names - >
FUNC F i n d C o l u m n ( o T b r A S OBJECT, o T b c A S OBJECT) A S I n t Lname } )

o T b r : A d d C o l u m n ( oTbcLname )
LOCAL s i P o s := 1

oTbcFname : = T B C o l u m n N e w ( " F i r s t N a m e " , { | | Names - >
D O WHILE ! ( o T b r : g e t C o l u m n ( s i P o s ) = = o T b c ) Fname } )

siPost++ o T b r : A d d C o l u m n ( oTbcFname )
ENDDO

oTbcCompany := TBColumnNew("Company", { | | Names ->
RETU s i P o s | Company } )

o T b r : A d d C o l u m n ( oTbcCompany )
FUNC S t a r t

o T b c S t r e e t l : = T B C o l u m n N e w ( " S t r e e t 1 " , { | | Names - >
LOCAL s i K e y := 0 AS SHORTINT S t r e e t l 1 })
LOCAL o T b r A S TBrowse o T b r : A d d C o l u m n ( o T b c S t r e e t 1 )
LOCAL oTbcFname AS TBColumn
LOCAL oTbcLname A S TBColumn o T b c S t r e e t 2 : = T B C o l u m n N e w ( " S t r e e t 2 " , { | | Names - >
LOCAL oTbcCompany AS TBColumn S t r e e t 2 })
LOCAL o T b c S t r e e t 1 A S T B C o l u m n o T b r : A d d C o l u m n ( o T b c S t r e e t 2 )
LOCAL o T b c S t r e e t 2 A S TBColumn
LOCAL o T b c Z i p AS TBColumn o T b c Z i p := TBCo lumnNew("Z ip " , { | | Names ->

Z i p  } )
LOCAL s i T b c A S I N T o T b r : A d d C o l u m n ( o T b c Z i p )

LOCAL a F i l e M e n u A S ARRAY / / C r e a t e m e n u s
LOCAL a E d i t M e n u A S ARRAY a F i l e M e n u : = { ;
LOCAL aMoveMenu AS ARRAY { i S E a h e p c s
LOCAL a O r d e r M e n u AS ARRAY { IDM_F i leEx i t Id , " E & x i t " } ;
LOCAL aMainMenu AS ARRAY }

LOCAL wMenuHandle AS WORD a E d i t M e n u := { ;
(°° e E d E E " | ) , 7

LOCAL w B u t t o n N e x t A S WORD { IDM_EditId, " & E d i t " } ;
LOCAL w B u t t o n P r e v A S WORD }
LOCAL w B u t t o n F i r s t A S WORD
LOCAL w B u t t o n L a s t A S WORD aMoveMenu : = { ;
LOCAL wBu t t onPageUp AS WORD { "&Move " } , ;
LOCAL w B u t t o n P a g e D o w n A S WORD { IDM_MoveNextId, " & N e x t " a s
LOCAL w B u t t o n Q u i t AS WORD { IDM_MovePrevIid, " & P r e v " Ye ey

{ IDM_MoveFirstId, " E P i x s t " iden
LOCAL wCheckFname AS WORD { IDM_MoveLastId, " & L a s t " ha
LOCAL wCheckLname AS WORD { IDM_MovePageUpId, " P a g e & U p " ae
LOCAL wCheckCompany AS WORD { IDM_MovePageDownId, " P a g e & D o w n " } ;
LOCAL w C h e c k S t r e e t 1 l A S WORD }
LOCAL w C h e c k S t r e e t 2 A S WORD
LOCAL wCheckZ ip A S WORD a O r d e r M e n u : = { ;

{ -  " G O r d e r "  } )  7
LOCAL wRadioName AS WORD { IDM_OrderNameId, " B y &Name" }s
LOCAL wRadioCompany AS WORD ;

{ IDM_OrderCompanyId, " B y &Company" }
USE c:\Names ;

INDEX ON Upper (Names -> L n a m e + N a m e s -> Fname) TO }
Names1l

I N D E X ON Upper (Names -> Company) TO aMainMenu := { ;
Names2 a F i l e M e n u , ;

SET I N D E X T O N a m e s l , Names2 a E d i t M e n u , ;
a M o v e M e n u ,  ;
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a O r d e r M e n u  ;

}

wMenuHandle := CRTNewPul lMenu( aMainMenu )

/ / C r e a t e p u s h b u t t o n s
w B u t t o n N e x t := CRTAddBut ton( ;

IDP_Next,; // s iNKey as s h o r t
" & N e x t " , ; / / s T e x t a s s t r i n g
M a x R o w ( ) - 1 , ; / / s i To p a s s h o r t
Lia / / s i L e f t a s s h o r t
254 / / s i H e i g h t a s s h o r t
6 ; / / s i W i d t h a s s h o r t
) / / e n d o f c a l l

//

/ / C r e a t e c h e c k b o x e s
wCheckFname := CRTAddCheckBox(;

IDC_FnamelId,; // s iNKey as s h o r t
" F i r s t N a m e " , ; / / s T e x t a s s t r i n g
poe / / s i To p a s s h o r t
6 0 , ; / / s i L e f t a s s h o r t
e G / / s i H e i g h t a s s h o r t
Loy, / / s i W i d t h a s s h o r t
) / / e n d o f c a l l

C R T S e t B u t t o n S t a t e ( wCheckFname, 1 )

/ / C r e a t e r a d i o b u t t o n s
wRad ioName := CRTAddARadio(;

IDR_OrderNamelId,; // s i N K e y as s h o r t
" B y N a m e " , ; / / s T e x t a s s t r i n g
LOG / / s i To p a s s h o r t
6 0 , ; / / s i L e f t a s s h o r t
Bye / / s i H e i g h t a s s h o r t
1 5 ;  / /  s i W i d t h  a s  s h o r t
) / / e n d o f c a l l

C R T S e t B u t t o n S t a t e ( wRadioName, 1 )

/ / E n t e r k e y h a n d l i n g l o o p

-OR. s i k e y == IDP_Prev
o T b r : U p ( )

CASE s i K e y == K_DOWN -OR. sikKey == IDM_MoveNex‑
t i d  ;

-OR. sikKey == IDP_Next
o T b r : Down ( )

CASE sikKey == K_PGUP -OR. siKkey == I D M_MovePage‑
U p i d u ,

. O R . s i k e y == IDP_PageUp
o T b r: PageUp ()

CASE sikKey == K_LBUTTON
/ / T B r o w s e mouse h a n d l i n g a d d i t i o n
oTbr :GoMousePos()

CASE s i K e y == I D C _FnameId
IF CRTGetButtonState(IDC_FnameId) == 0

o T b r : A d d C o l u m n ( oTbcFname )
o T b r : C o n fi g u r e( )

ELSE
s i T b c : = F i n d C o l u m n ( o T b r , oTbcFname )
o T b r : D e l C o l u m n ( s i T b c )

E N D I F

CASE s i K e y == IDC_LnameId
IF CRTGetButtonState(IDC_LnameId) ==

o T b r : A d d C o l u m n ( oTbcLname )
ELSE

s i T b c : = F i n d C o l u m n ( o T b r , oTbcLname )
o T b r : D e l C o l u m n (  s i T b c  )

ENDIF

CASE s i K e y == IDR_OrderNameId
SET ORDER TO 1
o T b r : R e f r e s h A l l( )

CASE s i K e y == IDR_OrderCompanyId
SET ORDER TO 2
o T b r : R e f r e s h A l l( )

ENDCASE
ENDDO

sikKey : = 0 C R T D e l e t e M e n u ( wMenuHandle )

DOWHILE sikKey != K_ESC .AND. s i K e y != I D MF i leEx i t Id
; C RT R e m o v e B u t t o n ( w B u t t o n N e x t )

-AND. sikKey != IDP_Quit
oTbr:ForceStable () C R T R e m o v e B u t t o n ( wCheckFname )
s i k e y : = I n K e y ( 0 )

{ C RT R e m o v e B u t t o n ( wRadioName )
DO CASE

CASE sikKey == K_UP - O R . sikKey == I D M _MovePre- R E T U

LOCAL c A S S T R I N G

LOCAL 1 AS L O G I C
LOCAL aNames AS ARRAY
L O C A L o  A S  O B J E C T

Declaring the type of functions’ return val‑
ues and parameters is pretty basic too:
FUNC test(d AS DATE, | ASLOGIC)

ASARRAY
If you don’t have the source code to a

function, you can define its prototype in
much the same way. The compiler then
knows how to generate code to call it. And

30

since VO now supports all the data types as
C, this means you can call the Windows API
functions as if they were your own func‑
tions, just by specifying their prototypes.

Summary
In this article I gave you an overview of
what’s involved in porting existing Clipper
code to VO, and showed you how it will
look. I also showed you how you add some
Windows controls to provide some of the
look, but none of the feel of Windows. In
summary, I think you and your users will be

EXE:The Software Developers’ Magazine

disappointed at how your ported applica‑
tions will look and feel. I think you’ll want to
use VO’s tools to redesign them from the
ground up.

a
Rick Spence, an original member of the Clip‑
per development team, runs "The Database
Programmers’Retreat"and "Software De‑
sign Consultants", two UK based companies
specialising in DatabaseProgrammer train‑
ingand development. When he’s not at the
pub he’s writing a book on Visual Objects.
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E S S E N T I A L R E A D I N G
F R O M W I L E Y

@Real-Time Object-Oriented Modelling
BRANSELICand GARTHGULLEKSON
This book presents anobject-oriented framework for RT software
development (called ROOM) that was specifically designed for RT
and distributed systems and was first tested in alarge software
project at NorthernTelecom (Canada). It has since been used and
tested by many developers and is on its way to recognition asone
of the leadingRT software development frameworks.
0471599174 1994 S558pp (cl) £36.95

# Object Engineering
Designing Large Scale Object-Oriented Systems
GARY C.SULLO
This book introduces amethodology for designing large scale
object-oriented systems in away that eases the transition to object:
oriented techniques. Buildingonwhat readersalready know about
systems development, it reviews the principles of conventional
software design, definesthe specificcomponents of an object‑
oriented design within that context and provides a layeredmodel
for developing the design.
0471 623695 1994 348pp (cl) £41.50

# Object Orientation
Technology, Techniques, Management and Migration
JOHN S.HARES,Object Technology Associates, UK,
andJOHN D.SMART, BAeSEMA
Followinga logical course, this book first examines the practical
realities dictating amove toward object orientation, then leads the
way there, offeringsolutions to the many problems faced in such a
migration.The authors outline the advantages ofanobject
oriented approach to database development focusing on the issues,
not the hype and describing the basic concepts, the implementation
technology and design techniques which characterise the
methodology.
Wiley Series in Software EngineeringPractice
0471 941247 1994 352pp (cl) £29.95

@Programming with Class
A Practical Introduction to Object Oriented Programming
with C++
N.A.B.GRAY, University of Wollongong, Australia
Can you convince afuture employer that your C++ and OO
experience is up to scratch? If not, help is at handwith this
practical tutorial which has been designed for course orself study.
With aclear perspectiveonwhat aprospective OOprogrammer
needs to know, the book covers how OOlanguages,classes, ADTs,
inheritanceand reuse work, and abrief overview ofanalysis,
design and implementation issues.
0471943509 1994 638pp (pr) £24.95
0471943504 1994 (disk) £15.00

@C++ Math Class Library
Permutations, Partitions, Calculators and Gaming
SCOTT N.GERARD, Rochester,Minnesota, USA
This book/disk set includesa collection of reusable object-oriented
software tools, orclasses, alongwith informationabout their
algorithms, what applications they can beused for, how to
interface them in programs and soon. All the math classes in the
book are on the accompanying disk.
0471 592439 1994 352pp (pridsk) £41.50

Al l books are available from your Bookseller. Alternatively,
contact Wiley direct either by writing to the address given below
or by telephone on (0243) 829121.

JOHN WILEY & SONS LTD
BAFFINS LANE, CHICHESTER,
PO19 1UD, UK
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New from |
Micresoft Press
DEBUGGING THE
DEVELOPMENT SYSTEM
Steve Maguire
1-55615-650-2 £21.95
For anyone involved in the software development
process - this is the eagerly awaited companion to
Steve Maguire's award-winning, bestselling WRITING
SOLID CODE. The author draws onhis real-world
experiences at Microsoft and shows the unusual,
sometimes controversial, but always practical
approaches to software development that lead to
success - strategies for staying focused, hitting ship dates and building solid teams.

STEVE MAGUIRE
Fathoro w o n gSod Coe

INSIDE THE WINDOWS NT
FILE SYSTEM
Helen Custer
1-55615-660-X £8.95
Afollow-on toCuster’s critically acclaimed INSIDE
WINDOWS NT. In this special edition she expands on
her discussion of the robust new Windows NTFile
System (NTFS) and documents its arduous design and
creation process. NTFS sets anew standard for
reliability and speed inPC, workstation and server
filesystems. Aninvaluable insight for anyone
installing or developing for Microsoft's advanced
operating system.

INSIDE VISUAL C++, Second Edition
David J Kruglinski
(Book/CD)
1-55615-661-8 £34.95 inc VAT oo
Now covering Version 1.5 - aninsider’s perspective
onthe hows and whys of programming in
Microsoft's groundbreaking new development
environment, and the fastest route to mastering this
powerful development system. It takes you one step
at atime through the process ofcreating real-world
applications for Windows the Visual (++ way. Using
ample source code examples oncompact disc, INSIDE
VISUAL C++ explores MFC 2.5,App Studio, AppWizard,
ClassWizard and other advanced tools in Microsoft
Visual C++.

Oni |.
ARUGLINSKL

MICROSOFT PROFESSIONAL EDITIONS AVAILABLE SOON:
MICROSOFT VISUAL C++ USER’S GUIDE
1-55615-800-9 £21.95

MICROSOFT VISUAL C++
RUN-TIME LIBRARY REFERENCE
1-55615-803-3 £18.95

PROGRAMMING WITH MFC
1-55615-802-5 £26.95 MICROSOFT VISUAL C++ LANGUAGE REFERENCES

1-55615-804-1 £18.95
MICROSOFT FOUNDATION CLASS
LIBRARY REFERENCE MICROSOFT OLE CUSTOM CONTROL DEVELOPER’S
1-55615-801-7 £39.95 KIT:USER’S GUIDE AND REFERENCE

1-55615-805-X £18.95
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Available from all good bookshops
or by mail order from the

PCBookshop on 071 831 0022



OBJECTIVE

A marriage of
convenience?

C++ developers and
database developers

have different requirements of
an OODBMS. Mary Hope
reports on how the latest

version of Poet tries to tackle
both groups.

/ /  f ood .hed
hs

Ty.

/ /  ReadyMea ls

//
// mhh 9/9/94
Uh

# i n c l u d e < p t s t r i n g . h x x >

p e r s i s t e n t c l a s s R e a d y M e a l
{
p r i v a t e :

P t S t r i n g n a m e ;
fl o a t p r i c e ;
c h a r v e g g y ;

p u b l i c :

v i r t u a l v o i d P r i n t ( ) ;
hi

/ / c l a s s d e fi n i t i o n s f o r t h e f o o d p r o g r a m

/ / O n l y o n e c l a s s a t t h e m o m e n t ; i e

/ / “ L a t e r w i l l d e r i v e r e f r i d g e r a t e d ReadyMea l s .

/ /  a c c e p t a b l e  =  y

Object Oriented databases bring together
the database community and OO program‑
mers. Both have need of something pos‑
sessed by the other and so, somewhat
reluctantly, they have formeda liaison.This
is not a partnership that could have been
predicted. For many years database devo‑
tees and OO programmers had little to say
to each other. Database users had the as‑
surance that comes from millions of users
and a system based on mathematical rules
rather than the sand of fashion. Object ori‑
ented programmers knew they were at the
bleeding edge and had the confidence that
comes from being part of an esoteric,
though rapidly growing, club. And so it
might have continued if the OO program‑
mers had not run up against the problem of
persistence and the database developers hit
the limits of modelling the world with two

/ / n e e d t o u s e P o e t s t r i n g c l a s s f o r q u e r i e s

ReadyMeal ( P t S t r i n g a n a m e , fl o a t a p r i c e , c h a r v e g ) ;

/ / a n d a s e t t o u s e f o r t h e o u t p u t o f q u e r i e s
t y p e d e f l se t<ReadyMea l *> ReadyMealSet ;

[EE ae eo eI l n g Ee t a b POAT ec

Figure 1 - Declaration of the ReadyMealclass
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dimensional tables. And so an alliance was
formed.

The meaning of OODBMS
What you expect from an object oriented da‑
tabase is affected by which community you
come from. Database aficionados want to
know such things as whether there is a
SQL like query language, how security and
integrity are maintained, the speed and vol‑
ume of transactions that can be handled and
the facilities for recovery and concurrency.
Those from an object oriented background
tend not to have the same ‘data processing’
concerns of the traditional database users.
While acknowledging that relational data‑
bases may have their place in high volume,
low information (ie rather boring) transac‑
tions, they maintain that a totally different
approach is needed to model many of the
complex (ie more interesting) objects that
systems have to deal with. There are now
OO analysis and design techniques and OO
languages to implement these. The only
missing part of the jigsaw is how to deal
with storing the information. Smalltalk has
the simple but limited solution of dumping
the whole of memory onto disk; C++ pro‑
grammers have devised various wheezes to
save and restore objects without loss of ref‑
erences and functionality. But the real an‑
swer to the storage problem looks like
being an object oriented database. When as‑
sessing an OODBMS the OO programmers
ask questions about how reliably the data‑
base follows the OO model. Does it offer
the key OO features of classes with encap‑
sulation, inheritance and polymorphism?
The traditional database characteristics are
less important.

Pure or hybrid...
‘Pure’ OODBs are totally based on the object
model. Some are whiter than white. For in‑
stance, if a database truly has encapsulation
then, the purists argue, you should not be
able to query the value of members of objects
except through member functions giving ac‑
cess to the data. So, no member function, no
access.The pure OODBs tend to look like ex‑
tensions of C++ and/or Smalltalk.
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OBJECTIVE
In contrast hybrid OODBs result from graft‑
ing on object technology to current rela‑
tional products. Thus moving towards
objects is seen as an evolutionary rather
than revolutionary step. For instance new
versions of Oracle and Ingres will offer ob‑
ject oriented features. Poet is of the ‘pure’
variety. You can tell by glancing at the in‑
dex: there are an awful lot of references to
object this and that, but not a mention of
normalisation or Codd.

Are you apoet?
Poet is aimed clearly at Object Oriented
C++ programmers who want a means of
making objects persistent. Unlike some
OODBMSs, it’s not in the megabucks
league. Poet really does give you a true
OODBMS for under £100. (This is for the
standalone PCversion). At this sort of price
it must also be targeted at those of us who
have pretensions about keeping up to date
regardless of immediate need. This market
is not to be ignored as experience of an
OODB is fast becoming de rigueur for OO
enthusiasts!

Systemmodesty
The version reviewed here is Poet 2.1.2 Per‑
sonal Edition. It runs under Borland C++ ver‑
sion 4.xx (used here) and Microsoft’s Visual
C++ version 1.5. Atthe time of writing a Sy‑
mantec version was not available. It requires
a fairly standard configuration of Windows
3.1 and 4 MB of RAM to run an application
and 8 MB to do anything interesting. It has a
modest requirement of about 7 MB of your
hard disk. This is the bottom end. Poet 2.1
also runs on a range of other platforms in‑

cluding WFWG server, Novell, NT Ad‑
vanced Server, Macintosh, OS/2 , Unix etc.
Froma users point of view there did not ap‑
pear to be substantial differences between
version 2.1and the 2.1.2 upgrade.

AnOODB should offer a
means of querying the
data while preserving
integrity and security

Maintaining persistence
The persistence problem arises because
each object has a unique identity described
by its address and behaviour determined by
its class. An object may contain pointers (ie
addresses) to other objects. The difficulty is
to ensure that all this information is stored
then correctly reconstructed when it is re‑
trieved. It should not depend on the pro‑
grammer retrieving the data having
intimate knowledge of the innards of the
class. Additionally, anOODB should offer a
means of querying the data while preserv‑
ing integrity and security.

Using an OODB does not affect the
analysis and design end of an object ori‑
ented system, it merely means that when
you get to implementation you introduce an
OODB. The alternatives are to write your
own classes to handle the persistence is‑
sues, to implement in a relational database
(ugh!) or to usea class library offering per‑
sistent classes. An OODB can be looked on
asa ‘class library plus database security and

Poet - IDE - food
File Edit Project Build Class-Dict. Base Options Windows

Ff R H R HH H E H E H E H E E HEHEHEH H H LERALLELEA A E H L A A A E A

food.hced

c l a s s d e fi n i t i o n s f o r t h e f o od program

Only one c l a s s at t h e moment; ie
ReadyHeals
L a t e r w i l l d e r i v e r e f r i d g e r a t e d ReadyMeals.

mhh 9 / 9 / 9 4

F ff R H R H H H H H H H H H K E K E K K H KEE)
/#/ need t o use Poe t s t r i n g c l a s s f o
# i nc l ude <p t s t r i ng .~hxx>

pe rs i s t en t c l a s s ReadyMeal

Figure2 - The Poetprecompiler in action
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integrity features’.
Poet offers all of these features through

an extended syntax of C++. (Could this be
C+++?) It is all totally object based (ie in‑
stantly recognisable to C++ programmers
and a totalmystery to SQL developers).

Get loaded
Poet comes on four disks and a manual of
under 500 pages. Installation is a five min‑
ute job. The mechanics of using Poet are
simple. The essence of it is that you write
a header file containing the declarations of
the classes you want to use. Any classes
that you want to store in the database are
preceded b y the key word p e r s i s t e n t .
You can mix these with transient, ie non
persistent, classes. The header file is then
precompiled using Poet.As a result the da‑
tabase is created along with a few files.
That is all you do in Poet.At this stage you
switch to your preferred C++ compiler
(Borland C++ in this case) and write your
program in the normal way. The only dif‑
ference is that you have access to the ex‑
tended syntax to set up, query and
maintain the database. It really is that
straightforward.

A simple example
To demonstrate the way in which Poet oper‑
ates I havewrittena littleprogram listedin Fig‑
ures 1and 3.The database usesa class called
ReadyMeals. (The next version would in‑
clude some examples of inheritance and poly‑
morphism.) The programwill allow you to add
ReadyMeals to the database, show all the
meals, sort them in price order and find aR e ‑
adyMea1with aname specifiedby the user, ie
abasic small databaseprogram.
The first stage is precompiling the

header file shown in Figure 1. This is only
slightly different from a million other
header files. It includes the key word p e r ‑
s i s t e n t in front of the class definition.As
you would expect, this enables the database
to handle objects of this class. It uses Poet’s
own string class as this is necessary when
searching the database using the string asa
criteria. The final line in the header file uses
a t y p e d e f to give a name uncluttered by
implementation details to the set that will be
used to hold the result of queries. Figure 2
shows Poetprecompiling the header file.
Next we write the actual program. The

C++ program, FOOD.CPP, discussed here
is shown in Figure 3. I t # inc ludes two
files that were generated by the Poet pre‑
compiler, BASE.HXX, the header file for the
database which is called ‘base’, and
FOOD.HXxX, amodifiedversion of the origi‑
nal header file. Toproduce the executable,
FOOD.CPP must be linked toa file, gener‑
ated by the precompiler, which describes
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A l C h a n g e
For Configurat ion Management

What i sA l i 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
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procedures. At its heart, AllChange has a
database holding information about all the
configuration items that you want managed.

AllChange contains a number of integrated
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/ /  f o o d . c p p
// :
/ / c l a s s d e fi n i t i o n s a n d m a i n p r o g r a m f o r fi r s t v e r s i o n o f
/ / f 0 0 d p r o g r a m . W i l l o n l y s t o r e a n d r e t r i e v e o n e c l a s s .
//
/ / M u s t b e l i n k e d t o t h e t w o P o e t L i b r a r y c l a s s e s
/ / a n d t h e b a s e . c p p fi l e
// Mhh 9/94

e x t e r n  " C "  {

# i n c l u d e < c t y p e . h >
#  i n c l u d e  < s t d l i b . h >
# i n c l u d e < s t r i n g . h > / / f o r s t r c p y
}

# i n c l u d e < i o s t r e a m . h >
# i n c l u d e < p t s t r i n g . h x x > / / f o r P o e t s t r i n g s

/ / i n c l u d e t h e p o e t heade r fi l e
# i n c l u d e < p o e t . h x x >

/ / i n c l u d e t h e a p p l i c a t i o n s p e c i fi c h e a d e r fi l e s
# i n c l u d e " b a s e . h x x "
# i n c l u d e " f o o d . h x x "

/ / f £ a n c t i o n p r o t o t y p e s
v o i d m e n u( ) ;
v o i d AddReadyMeal ( P t B a s e * p b );
v o i d S h o w A l l ( P t B a s e * p b );
v o i d S o r t B y P r i c e ( P t B a s e * p b );
v o i d F indReadyMea l ( P t B a s e * p b );

/ / t h e d e fi n i t i o n s f o r t h e c l a s s ReadyMeal
/ / The c o n s t r u c t o r
ReadyMea l : : R e a d y M e a l ( P t S t r i n g aname, fl o a t a p r i c e , c h a r v e g )
{
name = a n a m e ;
p r i c e = a p r i c e ;
v e g g y = v e g ;

}

/ / a n d t h e v i r t u a l P r i n t ( ) f u n c t i o n
v o i d ReadyMeal: :Print ()
{

c o u t < < e n d l ;
c o u t < < "ReadyMeal name: " < < ( c h a r * ) n a m e < < e n d l ;
c o u t < < " P r i c e : " < < p r i c e < < e n d l ;
c o u t < < " S u i t a b l e f o r v e g e t a r i a n s : " < < v e g g y < < e n d l ;

/ / T h e m a i n p r o g r a m
/ / T h i s w i l l open t h e d a t a b a s e ,
/ / p r e s e n t a menu t o a d d , show o r s o r t
/ / t h e d a t a b a s e o r c l o s e down .
m a i n  ( )

{
c h a r  c h o i c e  = ’  ' ;
i n t e r r ;
P t S t r i n g S e r v e r ( " L O C A L " );
P t B a s e * p b ;

p b = n e w P t B a s e ( ) ; / / t o p o i n t t o t h e d a t a b a s e

/ / F i r s t o p e n t h e d a t a b a s e w h i c h i s c a l l e d ‘ b a s e ’ .
i f ( p b - > C o n n e c t ( S e r v e r ) ! = 0 )

c o u t < < " C a n n o t c o n n e c t t o s e r v e r " < < e n d l ;
i f ( ( e r r = pb ->Open ( " b a s e " ) ) ! = 0 )

c o u t < < " C a n n o t open t h e d a t a b a s e " < < e n d l ;
c o u t < < " G o o d G o d , i t m u s t h a v e w o r k e d ! " < < e n d l ;
w h i l e ( c h o i c e ! = ' Q ’ )

{
m e n u( );
c i n > > c h o i c e ;
c h o i c e = t o u p p e r (choice) ;
s w i t c h ( c h o i c e )

{

OBJECTIVE

c a s e ‘ A ’ : A d d R e a d y M e a l(pb) ;
b r e a k ;

c a s e ’ S ’ : S h o w A l l (pb) ;
b r e a k ;

c a s e ‘ P ’ : S o r t B y P r i c e(pb) ;
b r e a k ;

c a s e ‘ ' F ’ : F i n d R e a d y M e a l(pb) ;
b r e a k ;

} / / e n d o f s w i t c h
}  / /  e n d  o f  w h i l e

/ / a n d now t o c l o s e t h e d a t a b a s e
e r r = p b - > C l o s e ( );
i f  ( e r r )

c o u t < < " C o u l d n o t c l o s e t h e d a t a b a s e " < < e n d l ;
e r r = p b - > D i s C o n n e c t( ) ;
i f  ( e r r )

c o u t < < " C o u l d n o t d i s c o n n e c t f r o m t h e s e r v e r " < < e n d l ;
r e t u r n  0 ;

v o i d menu ( )
{

c o u t < < e n d l ;
c o u t << " A ) To a d d a ReadyMea l " << e n d l ;
c o u t << " S ) To show a l l ReadyMea ls " << e n d l ;
c o u t < < " P ) S o r t b y P r i c e " < < e n d l ;
c o u t << " F ) F i n d a ReadyMea l " << e n d l ;
c o u t < < "Q) T o q u i t " < < e n d l ;

v o i d AddReadyMeal ( P t B a s e * p b )
{
ReadyMea l  *p tRM;
i n t e r r ;
c h a r aname [ 3 0 ] ;
fl o a t a p r i c e ;
c h a r  v e g ;

}

c o u t << "Name of ReadyMeal: " ;
c i n > > a n a m e ;
P t S t r i n g ptsname (aname) ;
c o u t  < <  " P r i c e :  " ;
c i n > > a p r i c e ;
c o u t < < " A c c e p t a b l e t o v e g e t a r i a n s ( y / n ) ? : " ;
c i n > > v e g ;
p t R M = n e w ReadyMeal(ptsname, a p r i c e , v e g ) ;

/ / n o w h a v e t o a s s i g n a n d s t o r e
e r r = p t R M - > A s s i g n(pb) ;
i f  ( e r r )

c o u t << " c o u l d n o t a s s i g n t h e ReadyMeal" << e n d l ;
e r r = p t R M - > S t o r e ( ) ;
i f  ( e r r )

c o u t << " C o u l d n o t s t o r e t h e ReadyMeal" << e n d l ;
/ / a n d d e l e t e t h e p o i n t e r
d e l e t e p tRM;
/ / e n d o f a d d ReadyMea l

v o i d S h o w A l l ( P t B a s e * p b )
{
/ / u s e s t h e A l l S e t t y p e
R e a d y M e a l A l l S e t * a l l = new R e a d y M e a l A l l S e t(pb);

/ / s e t t h e p o i n t e r t o t h e s t a r t o f t h e s e t a n d g o
i f ( a l l - > S e e k (OL , P t S TA R T ) = = 0 )

do
{

ReadyMeal * p t R M ;
/ / t h e t h e i n g r e d i e n t a n d p r i n t i t
i f ( a l l - > G e t (ptRM) = = 0 )
{

p t R M - > P r i n t( ) ;
/ / t h e o b j e c t i s c r e a t e d i n t e r n a l l y a n d m u s t b e

d e s t r o y e d

Figure3 -An application usingReadyMeal
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a l l - > U n g e t(ptRM) ;

} . 7 7 e n d o f i f
} w h i l e ( a l l - > S e e k ( 1 L , PtCURRENT) = = 0 ) ;

e l s e

v o i d S o r t B y P r i c e ( P t B a s e *pb)
{

/ / F i r s t n e e d a c o n t a i n e r f o r a l l R e a d y M e a l s
R e a d y M e a l A l l S e t * a l l = n e w R e a d y M e a l A l l S e t(pb) ;

/ / a n d a s e t t o h o l d t h e r e s u l t o f t h e s o r t
R e a d y M e a l S e t * S o r t S e t = n e w R e a d y M e a l S e t ( p b );

/ / a n d a n i n s t a n c e o f t h e c l a s s h a n d l i n g t h e q u e r y
ReadyMealQuery M y Q u e r y ;

/ / a n d s p e c i f y t h e s o r t c r i t e r i a
MyQuery . S o r t B y p r i c e (PtASCENDING) ;

/ / c a r r y o u t t h e s o r t
a l l - > Q u e r y ( &MyQuery, S o r t S e t );

/ / a n d d i s p l a y t h e r e s u l t
i f ( S o r t S e t - > S e e k ( 0 L , P t S TA R T ) = = 0 )

R e a d y M e a l *p tRM;

/ /  G e t  i t
i f ( S o r t S e t - > G e t (ptRM) = = 0 )
{

p t R M - > P r i n t( ) ;
/ / a n d t h e n d e s t r o y i t
S o r t S e t - ‐ > U n g e t(pt RM) ;

}
} w h i l e ( S o r t S e t - > S e e k ( 1 L , PtCURRENT ) = = 0 ) ;

}
e l s e

c o u t < < " A p r o b l e m w i t h t h e s o r t " < < e n d l ;

d e l e t e S o r t S e t ;
d e l e t e a l l ;

{

R e a d y M e a l *p tRM;

i n t e r r ;
c h a r n a m e [ 3 0 ] ;

c i n > > n a m e ;

{

/ / to h o l d t h e ReadyMeal {
s u b s e t - ‐> G e t ( p t RM) ;
p t R M - > P r i n t  ( )  ;

}
}
e l s e

e n d l ;
/ / a n d c l e a n u p

d e l e t e a l l ;
d e l e t e s u b s e t ;

Figure3 Continued-An application usingReadyMeal

how objects are built from the database.
Then it’s ready to run.

Common database operations
Since Poet is a Client/Server database to
open the database we first select the server
then perform the actual open operation. In
the standalone version the Server is always
known as LOCAL. Note that pb is a pointer
to the Poetdatabase handling class.

pb->Connect (Server) ;
pb ->Open ("base") ;

To Add anObject
In the process of precompiling Poet derives
the persistent classes from a base class
P t O b j e c t . This gives the persistent
classes all the methods needed to be saved
and retrieved from databases. To add an ob‑
ject we first call the A s s i g n function to say
which database it is to be added to, then the
S t o r e function to add it. Note that pt RMis
a pointer to the ReadyMeal class we have
created.
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p t R M - > A s s i g n(pb) ;
p t R M - > S t o r e ( );

All objects of a persistent class are held in

| amleft wondering what
you get when you pay well
over ten times this amount

an A l l S e t . They can be accessed by cy‑
cling through the AllSet using the inher‑
ited method G e t . Having ‘got’ an object it
can then be accessed, for instance to print
it. Once the operation is completed the ob‑
ject should then be disposed using U n g e t
to save on memory. Note that a l l is a
pointer to the A l 1 S e t type for this class.

a l l - > G e t (ptRM) ;

all-‐>Unget (ptRM) ;
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/ / a n d d e l e t e t h e S o r t S e t

}  / /  e n d  o f  S o r t B y P r i c e

v o i d F indReadyMea l ( P t B a s e * p b )

/ / c r e a t e a n d a s s i g n a n A l l S e t
R e a d y M e a l A l l S e t * a l l
/ / a n d a s e t t o h o l d t h e r e s u l t s
ReadyMea lSe t * s u b s e t

n e w R e a d y M e a l A l l S e t ( p b ) ;

n e w R e a d y M e a l S e t(pb) ;

ReadyMealQuery MyQuery;

c o u t < < " N a m e o f R e a d y M e a l t o fi n d : " ;

P t S t r i n g p t s n a m e ( n a m e ) ; / / c r e a t e a P t S t r i n g o f t h i s name
/ / S e t u p t h e q u e r y
M y Q u e r y. S e t n a m e ( p t s n a m e , P t E Q );
/ / d o t h e q u e r y a n d p u t t h e r e s u l t i n t h e s u b s e t
a l l - > Q u e r y (&MyQuery, s u b s e t );
/ / n o w n e e d t o d i s p l a y a l l t h o s e i n t h e s u b s e t
/ / b u t fi r s t c h e c k i f t h e r e i s a n y t h i n g i n t h e s u b s e t
i f  ( ( s u b s e t - > G e t N u m ( ) )  ! =  0 )

f o r ( e r r = subse t - ‐>Seek (OL , P t S TA R T ) ; e r r ==
e r r = s u b s e t - > S e e k ( 1 L , P t C U R R E N T ))

subset-‐>Unget (ptRM) ;

c o u t < < " N o R e a d y M e a l s w i t h t h i s name w e r e f o u n d " < <

Sorting an object involves an instance of a
query class to be created and the criteria for
the sort specified. The sort is carried out and
the results stored in a set. As before the set
can be cycled through andprinted out. In this
program the criterion is to sort the objects on
the fieldp r i c e in ascending order.

M y Q u e r y . S o r t B y p r i c e
(

PtASCENDING

);

Or it could have been descending, eg

MyQuery. SortByprice (
PtDESCENDING

);

As you would expect strings can be used
as the criteria to give an alphabetic listing.

Queries to find objects is one of the
common requirements of a database.
There are two issues; how easy is it and
how comprehensive are the query facilities.
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OBJECTIVE
As regards the first it is very easy to use.
The aim here was to find all the
ReadyMeals with a name specified by the
user. To do this you create aninstance of the
Q u e r y class and definethe query asfollows.

M y Q u e r y. S e t n a m e

(
p tsname, PtEQ

ve

where p t s n a m e is an instance of a Poet
string class holding the name you are seek‑
ing. Then you carry out the search and
store the result in asubset ie

a l l - > Q u e r y (&MyQuery, s u b s e t );

But, how comprehensive are the query
facilities?

Querying Poet
Mary Loomis in an article in the Journal of
Object Oriented Programming (1) described
the capabilities data base people expect to
find in object databases. Can Poet meet all
their expectations?

Her six categories of query are;

@Quantification
ie return all instances matching a given
criteria or for all matching this criteria
perform a certain action. While SQL
users can write such queries in one line
using E X I S T S or NOT EXISTS, in Poet
you could do a query and then test if the
subset was empty. In other words Poet
can do it but it is abit more verbose.

@ Operations on collections of objects
and intermediate results
For instance SQL users are used to doing
a SELECT query drawing data from
several tables, using SELECT, FROM and
WHERE. The table derived in this way
could itself be used as part of a further
query. A parallel operation in Poet would
mean querying two classes and
combining all or part of each class in the
result.There does not seem to beasimple
way of doing this. To query a class an
instance of a Poet query class must be
created and this is specific to the class.
There is no such thing as a ‘class
independent’ query. Therefore each class
mustbe queried separately and the results
stored in a subset. Any amalgamation of
subsets would have to be quite explicit.

@ Boolean functions to combine
criteria
Yes, Poet offers and, o r , e x c l u s i v e
o r , n o t , n a n d , n o r and n x o r t o
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combine criteria in queries. Precedence
can be determined by brackets.

@Aggregate functions
such as sum, count, min, average etc.
The only ‘ready to use’ aggregate
function in Poet is G e t N u m which
returns the number in a set. The others
would have to be coded explicitly.

Each class must be
queried separately and
the results stored
in a subset

@ Sorting and Grouping functions
Yes, Poet can sort in ascending or
descending order but it does not have
any grouping functions.

@ Nesting queries
so that the results of one query can be
used directly as the scope for another.
Queries in Poet are carried out on all
the objects in a class. Therefore using
the output of one as the scope for
another query is logically the same as
combining the two queries in the first
place!. ‘Nesting’ in the Poet context
means being able to query a class
within a class. This can be done quite
easily.

Overall, a Poet user coming from a SQL
type of background will find most, but not
all, of the query capabilities they are used
to. However the reality is that most users
will come from a programming background
and bring with them a less demanding set
of expectations.

Transactions and Concurrency
One of the fundamentals of RDBMs is that
transactions have atomicity, ie a set of
events make upa transaction and either all
or none are committed. Poet implements
this in a straightforward manner with meth‑
ods to begin, commit and abort the transac‑
tion. If pb is the pointer to the database (as
in the ReadyMeals example program)
these are called thus:

p b - > B e g i n T r a n s a c t i o n( ) ;
p b - > C o m m i t T r a n s a c t i o n( ) ;
p b - > A b o r t T r a n s a c t i o n( ) ;

It could not be much easier! One of the in‑
teresting research problems in OODBs is
how to handle long transactions where this

EXE: The Software Developers’ Magazine

sort of all or none atomicity is too severe.
Categorising transactions into short or long
and then nesting the short ones in long
transactions is one possible solution. Maybe
this is one of the extras you get when you
pay several thousand pounds for an OODB?

While concurrency is not an issue on a
standalone version of a database, Poet is es‑
sentially aClient/Server OODB and thus has
to be able to dealwith simultaneous accesses.
In RDBMS three strategies are used. Pessi‑
mistic concurrency control, assumes that
clashes will occur and provides locks of vari‑
ous sorts to prevent them. Optimistic concur‑
rency control assumes that simultaneous
updates will happen rarely and waits until the
commit phase to check onthe isolation of the
transaction. Versioning creates anew version
of the objectwith each update.

The most frequently used strategy is
locking and this is the approach adopted by
Poet.There are seven different types of lock
covering most of the obvious permutations
of I can/you can’t read, write or delete. The
granularity of the lock varies from only the
object to the object and all its referencedob‑
jects. In true polymorphic function the lock
is implemented by adding a P t L o c k S p e c
object as a parameter to the G e t () mem‑
ber function. (This is used to get an object
from the database or asubset of it.)

A good buy?
It may or may not be an ‘industrial strength’
database, as it is impossible to tell with a
standalone version. But you do geta true ob‑
ject oriented database with most of the fea‑
tures that a hardened RDBMS enthusiast
would expect. It is strictly for the C+ com‑
munity and has no truck with easy access
through a SQL type language. It is easy to
use (assumingyou are familiar with C++) and
well documented. It seems to offer such good
value that I am left wondering what you get
when you pay well over ten times this amount
for one of the bigger names such as Ob‑
jectStore, Objectivity andVersant.
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Five go
cross-platform
If cross-platform source

compatibility is on the
list of design constraints for

your next project, you should
be looking at one of these

C++ class libraries proposes
Laine Stump.

When all displays were text-only, mice
didn’t exist and users didn’t mind being led
througha labyrinth of menus and prompts.
Writing a program that was source compat‑
ible across several platforms meant sticking
to the standard C library and watching out
for byte order problems on Intel CPUs.
With the introduction and proliferation of
multiple windowing environments there has
been an uncontrollable, cancerous growth
of GUI APIs into unwieldy dragons sporting
all manner of fire belching orifices and
stinging pods. Consequently, it has become
near impossible for a single human being to
write one set of source code for a modern
application that will compile without change
on more than a single operating environ‑
ment (sometimes even one is too many).

Recognising that many software houses
would be willing to pay some amount of
money (usually a few thousand dollars
when all is said and done) to enlarge the
market for their applications, several com‑
panies have begun to market ‘Cross Plat‑
form GUI Development Libraries’ which
can be used to take the pain out of develop‑

Make Window

~DemoDrawView +}
DemoDrawView(i

draw0bj(®),
drawClass(PolyLineCls)

model = applicationModel;
p o r t = new U P o r t ( t h i s );
createMenus( ) ;
u p d a t e Ti t l e ( ) ;

Figure 1 - Constructor IDEfor C++/Views
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DemoDrawView Public Normal Function
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ing an application that compiles on many
different systems. Some of these take the
form of translation libraries, accepting calls
meant for one API (eg MS Windows) and
translating those calls into calls for another
(eg X-Windows). The large majority, how‑
ever, provide an encapsulating layer, a ‘pri‑
vate API’ of sorts, which hides the API of
the target systems. The application is writ‑
ten to this private API. Porting the finished
product from one platform to another then
involves simply compiling it with one of
these encapsulating layers written specifi‑
cally for the target system. Since C++ is so
good at encapsulating things, it’s not at all
surprising that the great majority of these li‑
braries use C++ classes to perform their en‑
capsulation.

In this article I'll be taking a look at five
such packages: C++/Views 3.0 from Liant
Software, StarView 2.2 from Star Division,
XVT Development Solution for C++ 4.0 from
XVT Software, zApp 2.11 from Inmark De‑
velopment and Zinc Application Framework
4.0 from Zinc Software. At a casual glance,
these packages look similar in many ways.
But each has its own strengths and weak‑
nesses that will make it more or less well
suited for a particular project.

In this first instalment I will limit my dis‑
cussions to the design of the class libraries
and capabilities of included tools. Next
month I will actually write some applica‑
tions and see how each does at fulfilling the
promise of ‘multiple platforms, single
source.’ All libraries presented here support
at least Windows, OS/2, Windows NT,
Macintosh and one or more X-Windows
platforms.

Liant C++/Views
Like the other four packages presented here,
C++/Views has classes for windows, dialog
controls and event management. The ‘appli‑
cation’ class i s called V N o t i fi e r . Every
C++/Views application starts from a global
function called c v m a i n ( ) . Hereyou create a
V N o t i fi e r t o gather and dispatch events
and a main window. Then you call v N o t i ‑
fi e r : : s t a r t ( ) . When s t a r t( ) finishes,
the program is done.
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C++/Views is OOP from the ground up: all
events are sent around in V E v e n t objects.
VWindows are notified of them via virtual
functions. Some would argue that this c r e
ates huge tables of Virtual Method Tables
in memory. I would argue that these are in‑
finitely easier to understand, debug and
modify than amangled mess of intertwined
s w i t c h statements as you would find in a
Windows API program written in C, for ex‑
ample. Besides, poor underprivileged RAM
manufacturers need their weekends at the
country club too. If you ever need to get at
an event obscure enough not to havea vir‑
tual function, there are still ways of detecting
it. Of course these ways are nonportable, but
then probably the event you're looking at is
nonportable anyway.
Aside from the standard classes,

C++/Views also includes a VA r c h i v e r
class for making persistent objects. DDE
server, client classes and v P r i n t e r are
only for Windows and OS/2. There is also
newly added help support, which works
only on Windows and requires you to build
the .HLPfile yourself.
Two other useful classes are VSash,

which implementsa sizing bar like the one
separating the file and directory views in
Windows File Manager, and v Ta b l e V i e w ,
a window which implements the display
part of a scrolling spreadsheet.
C+/Views offers ‘geometrymanagement’

for its controls. This feature allows the pro‑
grammer to specify relationshipsbetweenthe
controls in awindow or dialogandhave those
relationships maintained as the window
changes in size.You could, for example, have
two list boxes with each always filling 50% of
the window, no matter how large or small it
became, or buttons which always remained
10clicksupfrom the bottomborder.
Although the class library is well de

signed in my opinion, the real highlight of
C++/Views is the development environment
called Constructor, illustrated in Figure 1,
that is included with it. I had thought that
Visual C++ was a good environment, but
C++/Views Constructor is awonderful piece
of software intended to replace whatever
IDEyou are currently using.
After creating a new application in Con‑

structor you are presented with a browser
window, split into three sections. The top
left shows amap of the entire project’s class
hierarchy,with library classes in redand ap‑
plication classes in black. The top right is a
list of member functions and/or variables
for the currently selected class. The bottom
half displays either the .h file or the .cpp file
for the current class. If a function is se‑
lected, it showsonly that function.
To create a new class, click on the ances‑

tor class and push the ‘derive’ button. Add‑
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ing newmembers is just aseasy.When you
create new classes or members it askswhat
type it should be (public, virtual, callback,
etc) and createsa file with all the right stuff
in it. Templates of useful code can then be
squirted into the functions by making a
menu selection. ;
Constructor also contains a resource edi‑

tor for creating dialog boxes,menus and bit‑
maps, which is similar to the dozens of
other dialog editors available. One nice fea‑
ture is the ease at which you can specify
callback functions for specific events occur‑
ring in controls (eg which function to call

Poor underprivileged
RAMmanufacturers
need their weekends at
the country club too

when a button is pressed). This function
can be either a function of the control, or a
function of the control’s parent dialog.

Overall, C++/Views seems to be awell
planned, truly object oriented GUI library.
The browser is nice to work with and
should make writing and modifying applica‑
tions much easier. My only complaints are
of the few classes not supported on all plat‑
forms and the couple of nits about the edi‑
tor. Also, it is lacking a few important
controls (numeric edits, etc).
UK contact: Liant
(071 7992434)

StarDivision StarView
StarDivision is well known in Germany for
its wordprocessor. It designed StarView to
help make the wordprocessor run on differ‑
ent platformswithout creatingmaintenance
headaches. Coming from a German speak‑
ing country and being originally designed
to write a wordprocessor, this library has
two very useful features: multiple language
support and comprehensive print and font
handling.

But first some basics. A StarView appli‑
cation is controlled by an object derived
from the class Application. This object has a
member function Ma i n ( ) , which opens the
app’s mainwindow, then calls the E x e c u t e
member function. As always, when E x e ‑
c u t e () is finished, the program is done.
Aside from the normal control classes,

StarView also includes several different
masked edits, including numeric, currency
and date. Other value added controls in‑
clude spinners, combo boxes of masked ed‑
its, tristate buttons (They can be on, off, or
neuter. I haven’t decided yet if this is an ar‑
tefact of StarViews WP background, or the
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tri-gender German Language.) and several
buttons with predefined behaviours.
StarView’s US representative told me: ‘the
only thing we don’t have is graphics in list‑
boxes.We’re working on that.’

Unlike C++/Views, printing is supported
on all platforms. There is a print previewer,
along with a long section in the manual on
how to use the Printer class. Font support
includes shadowing, outlining, strikeout ‑
surprisingly everything you’d need to write
aword processor. StarView definitely seems
the best equipped of all packages in the
printed output category. Drag and drop
hooks are also in all Window classes, in
case you want to drag that text over to the
printer.

Aswell assupporting multiple languages
in the class library, StarView’s resource edi‑
tor, DesignEd, eases building multi-lingual
applications. After creating all the resources
with ‘DEFAULT’ language selected, switch
to each other language in turn and change
the text of the controls. The produced re‑
source file can be used to build versions of
your application for any language you have
specified. Each language can also have date
and currency formats specified in the re
source file.

DesignEd has some flaws, though. It
doesn’t have its own bitmap editor, so you
must use the one that came with your com‑
piler. While all other resources are platform
independent, bitmap filesmust be the native
format of the target system (eg BMP for
Windows, PICT for Mac). And, of course,
DesignEd isn’t intended to replace the IDE
that came with your compiler. No fancy
browser here. Still, it does what it was in‑
tended to do.

One thing I didn’t like about StarView’s
resourceswas that the menus havean ID at‑
tached to them, requiring a s w i t c h state‑
ment in the application to act according to
the ID retrieved from the Menu’s G e t C u ‑
r I t e m I d ( ) function. This feels a bit
clunky and old fashioned, but I suppose it
works. Controls must also be linked to func‑
tionality at runtime, rather than in the re‑
source editor. This can be seen as an
advantage or adisadvantage (seebelow).

Like C++/Views, StarView supports the
Windows Help engine on Windows targets.
Unlike C++/View, however, it goes the ex‑
tra step and providesa translator for OS/2
to put the RIF files you write into OS/2’s
IPF format and offers an entire help system
for Unix and MacIntosh targets. The result
is that you can use the same RTFsource file
for the help on all platforms.
The OLE classes are also quite good. As

well as providing an encapsulation of OLE
for Windows, they have implemented
workalike facilities on all other platforms us‑
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ingeach platform’s native interprocess com‑
munication facilities (when they exist).
Finally, StarView’s Link objects provide the
ability to change the handling of certain
events at runtime. A Link object is created
and given the address of a function, is at‑
tached to the handler for the desired event.
Multiple functions can be attached to a
given handler at any time, making for avery
configurable and fluid environment.

I didn’t get the general feeling of cohe‑
siveness in design from StarView that I did
from C++/Views. However, it has several
features lacking in other packages.
UK contact: StarDivision
(0533 626 999)

XVT Power++
In a dramatic departure from all the other li‑
braries, XVT Power++ programs start with a
m a i n ( ) function which creates a C A p p l i ‑
c a t i o n derived object and calls its G o ( )
member. Seriously though, XVT is different
from the other libraries because it is aC++
shell around the XVT Portability Toolkit,
which was written in C.Fromthe manuals, it
seems as though the XVT Portability Toolkit
might provide even more functionality than
any of the other class libraries here. Unfortu‑
nately, the Power++ class library does not to‑
tally encapsulate it: calls to C functions are
sprinkled liberally throughout the examples.
All the normal controls are provided in

Power++. Although most classes in Power++
have names starting with ‘C’, most controls
start with ‘N’, for Native. This indicates that
the native controls of the target environment
will be used, resulting in an application that
looks like a native application of that environ‑
ment. (I should point out that this is the case
for all five libraries reviewed here; the XVT
developers just felt the need to point that out
in their naming scheme). None of the extra
controls present in StarView, Zinc, or zApp
are present here-just the essentials.

Rather than attempting to whack together
its own set of persistent containers, XVT
chose to license RogueWave’s fineTools.h++
container classes. The entire (inheritence
based) Tools.h++ library is included with
every copy of Power++.Most of the Power++
classes are derived directly or indirectly from
a Tools.h+ class. The Tools.h++ license is
object only, so if you want the source (which
implies that you want the template versions
of the classes), you need to call XVT and ar‑
range to purchase it.
The resource editor offers a bit less than

StarView in some ways, abit more in others.
Although it can generate a one shot, prelimi‑
nary ‘application shell’ aka Microsoft App
Wizard, as in StarView, it can’t edit bitmaps
and has no obvious way of putting user de
fined controls into a resource file. The files
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are stored in a universal format that is later
translated into platform specific resources,
so you only have to create your dialogs
once.

Power++ also has a method of making
controls stretch, shrink and move as awin‑
dow is resized. Objects of class CG lue define
the ‘stickiness’ of the four corners ofacontrol
and automatically resize and reposition it
when necessary.

Being anOOP snob, I didn’t get very ex‑
cited about XVT Power++. It seemed to be
the MFC 1.0 of cross platform GUI develop‑
ment libraries. Of course, I may change my
mind next month whenI actually attempt to
write some usable software that requires no
change for any platform. The XVT Portability
Toolkit has been around awhile, and should
be fairly robust and complete by now. Hope‑
fully I will be able to find a solution that
doesn’t require degrading myself by writing
straight C, though. (Pssst! Don’t tell anybody
that’s exactlywhat I do atmy ‘dayjob’.)
UKcontact: PersonalWorkstations
(071403 6698)

zApp Developer’sSuite
The zApp Developer’s Suite is a combina‑
tion of three packages: the zApp Application
Framework, zApp Interface Pack and zApp
Factory. While available separately, it
seems to make economic sense to purchase
them together as the Developer’s Suite,
which is what most zApp customers are do‑
ing these days.

A zApp application starts from the user
define zA p p : : M a i n ( ) function (the class
is already defined: only M a i n ( ) must be
written). The application’s main window is
created and zAp p : : g o ( ) is called. All dis‑
playable objects in zApp are derived from
class zWindow.

zApp is the library that Will Watts raved
about during his review of GUI develop‑
ment environments last year. zApp has ad‑
vanced since then. In particular there are
two new additions: the zAppInterface Pack
(Zip) and Factory.
Along with its own particular brand of

3D controls (all cross-platform compatible,
unlike the Microsoft or Borland controls),
Zip has a spreadsheet-like z Ta b l e class, a
z To o l B a r and a z S t a t u s L i n e , amongst
other classes. The Windows version of
these controls can be hooked in to either
the Microsoft or the Borland Resource Edi‑
tors, aswell aszApp’s own Factory.

zApp Factory is a combination Dia‑
log/Window/Menu editor and source code
generator. LikeXVT’s resource editor it has
no provision for editing bitmaps and addi‑
tionally has what I think is a real clunky
method of editing menus. On the other
hand, it allows custom controls to be in‑
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stalled into its toolbar (in the Windows ver‑
sion), generates the source code for a work‑
ing application framework and can link
events in controls to user written source
code. Factory falls somewhere in between
XVT’s one-shot source code generation and
C++/Views’ interactive source code browser.
The source code is not dynamically updated
as you change things: you have to tell it ex‑
plicitly to do so. And rather than having a
class browser linked to a built-in editor, it
simply has a menu selection that let’s you
call up an external editor on the file of your
choice. Finally, while C++/Views lets you
add your own code anywhere outside of
small, well defined reserved areas, zApp
Factory does just the opposite. If you add
code anywhere outside of certain allowable,
well defined areas, it simply disappears next
time you regenerate the application’s source
code.
This combined with the lack of a bitmap

editor means that it is best to keep the VC++
IDE for awhile. Personally, I can’t livewith‑
out a class browser. On the other hand, if
you're already used to your compiler’s IDE
and don’t want to give it up, this might be a
viable choice.

Since I’ve mentioned these features in
other libraries, I should mention that zApp
also has a set of classes (zS i ze r and de
scendants) that handle redimensioning and
moving controls when the parent window is
resized. z S t r i n g E d i t s has picture capa‑
bilities (like dBASE) to handle formatted in‑
put. Persistent versions of most classes are
available by recompiling the library with
proper options set.
Internationalisation support, by the way,

is quite weak, only allowing for the setting
of currency symbol and numeric formats
(although date and other settings are
planned in the future). Furthermore, I could
find no implementation of context sensitive
help in zApp either.

zApp’s origin in Windows shows through in
many places. For example, becauseWindows
has MDI (Multiple Document Interface), In‑
mark saw fit to implement MDI on those plat‑
forms that didn’t directly support it. Many
function names and constants are reminiscent
of (or actually ave) names from the Windows
API. Additionally, zApp has DDE client and
server classes, but these work only on the MS
Windows platform. However, Inmark openly
admits theseholesandpromises in writing that
it is working on them. zApp seems to sit some‑
where towards the top of the ‘library features’
list and above the middle on the ‘resource edi‑
tor/source code generator’ list. We'll find out
next month how it rates on the cross-platform
list.
UK contact: SoftwarePlus
(0928) 579 900
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The effective way to protect your software
FAST Electronic has made life a lot harder for soft‑
ware pirates. Hardlock E-Y-E was designed using
cryptographic principles. It took the experience
and know-how of Germany’s number one in soft‑
ware protection and the leading edge technology
of aUS semiconductor company to create the
ultimate software protection tool.

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

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

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

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

MMAG NF @
Magnifeye is a subsiduary of Fast Electronic GmbH.
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Zinc Application Framework
I reviewed Zinc 2.0 quite some time ago.
The soon-to-be-releasedZinc 4.0 hasmanyma‑
jor additions over what I saw then. Although
Zinc hadanimpressive repertoireof controls in
version 2.0, the new version contains even
more. In addition to tables, tool-bars and status
linesasfar asI know,Zinc is the only of the five
libraries here to support the placement of any
arbitrary controls inside a scrolling listbox.
This makes long rows of check boxes much
more palatable. In addition, Zinc now has a
UIW_NOTEBOOK class which uses labelled
graphical ‘tabs’ to move easily between pages
in a dialog. If you have MS Windows, you'll
know how this works - another easy to grasp
space saver. Hopping on the bandwagon with
everybody else,Zinc also nowsupports geome‑
try management for controls.

In 2.0, my biggest complaint about Zinc
(other than its odd convention of using all
caps for class names (real C programmers
only use all caps for constants!) was the
large amount o f# i f d e f e d code i n the ap‑
plications necessary to make them com‑
pile on different target platforms. Zinc has
apparently done a lot of work on that in
the last couple years, because I see much
less of it now. In particular, the UI_DIS ‑
PLAY object is created in some hidden

away place in the library now, removingthe
need t o put a string o f # i f d e f s i n
m a i n ( ) (one for each type of display).
The real area of work in Zinc 4.0 seems

to be in ‘globalising’ Zinc applications. Not
only is therea full set of classes and func‑
tions dealing with locale (currency, date
format, etc), they also support multiple lan‑
guage resources and can optionally do it all
with Unicode (the new 16-bit standard for
characters which supposedly encompasses
every character in every written language
on Earth). This makes Zinc a good candi‑
date for applications that must run in East
Asian countries.

Although not a class browser or source
code generator, Zinc Designer is a full re‑
source editor. It leaves out nothing, editing
bitmaps, icons and mouse cursors along
with the normal dialogs and menus. While
it only stores resources in its own, cross
platform compatible .DAT format, it does
allow you to import .RC files created by
Windows resource editors. The source
code to Zinc Designer is included with
Zinc, a good example of its cross-platform
capabilities atwork.

Zinc has an integrated context sensitive
help system which works identically across
all platforms. Unfortunately, it is abit primi‑
tive, lacking hypertext, hotspots and multi‑

ple fonts. StarView definitely takes the prize
on this subject.

Zinc hasmatureda lot sinceI last saw it,
and now looks like it could be used to de
velop some serious applications. If it could
just use normalnames for the classes!
UK contact: Zinc
(0181) 855 9918
And the winner is...
No No No! Don’t start the drum roll yet!
So far we’ve looked at five different class
libraries. Each one has had some strong
points and some weak points. I truthfully
can’t claim that I could choose one over
the others if I was asked today (which is
too bad, because that’s exactly what my
boss wants me to do!). But the evaluation
isn’t over yet. Nextmonth we'll take a look
at how well these libraries cope with mov‑
ing to different platforms and what kind of
support the vendors have.Also, we'll take a
look at two alternate solutions to the cross‑
platform problem - Windows API transla‑
tion libraries. ie

LaineStump is asoftware engineer at
MorningStar Technologies in Columbus,
Ohio. He can bereachedvia email as
laine@morningstar.com.

Dynamic Linking, Portability

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

a powerful new library which offers developers a true
object-orientated approach for database access. More

and simplify deployment of your applications. The
initial release of DBTools.h++ has Access libraries
available for Oracle, Microsoft SQL Server, Sybasethan just a C++ wrapper around a C API,

DBTools.h++ provides all the data structures in
Tools.h++ plus a powerful set of classes for database
manipulation to provide acomplete library of
foundation classes for database applications.

SQL Server, and ODBC.

With LimitedPeriod IntroductoryPricing
starting at £340 (for orders received by15th, Dec., 1994)
you should order your copy now!

Hypersoft Europe
Northern Office: 0602-376550
Grove House, 13MainStreet, Keyworth, Notts., NG12 5AA
Southern Office: 0273-834596
PO Box 901, Hassocks, West Sussex, BN6 9ZS
email: hypersoft_euro@cix.compulink.co.uk

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

9
a CIRCLE NO. 789

All product names referenced herein are trademarks of their respective companies

48 EXE: The Software Developers’ Magazine Vol 9-Issue 6 November 1994



The SuiteWay to Build
PortableApplications

your job? Then life just
got easier thanks to the |

zApp® Developer’s Suite
for Windows. The zApp
Developer’s Suite is aset of
highly integrated C++
development tools designed
to help you transform the |
blueprints in your mind into
commercial quality applica‑
tions‐quickly and_easily.
And best of all, applica‑
tions built using the zApp Developer’s
Suite are portable to fourteen different
platforms!

If building applications

The zApp Developer’s Suite consists
of zApp, the award-winning portable
C++ application framework; zApp
Factory™, a fully visual application
designer and code generator; and the
zApp Interface Pack, a collection of
high-level visual objects for the zApp
environment. All of these tools are
highly integrated to provide maximum
ease of use and flexibility.

RapidApplicationDevelopment.
Introducing an exciting new visual
technology that lets you drag and drop
a wide assortment of objects like tool‑
bars, tables, and 3D dialogs; define

-EXE
Editor's Choice
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zApp and Inmark are registered trademarks of Inmark
Development Corporation. zApp Factory is a trademark of
Inmark Development Corporation, OS/2 is a registered
trademark of IBM. All other trademarks are the property of
their respective owners.

their characteristics; and build inter‑
faces of any complexity; all in one
powerful but easy to use environment.
With the click of a button, you can
engage a powerful test mode which
lets you interact with your application,
seeing it exactly like your end user
will see it: letting you fill in dialogs,
pull down menus, etc. When you are
pleasedwith the look and feel of your
application, fully commented C++
source code is only a mouse click
away, thanks to the zApp Developer’s
Suite’s code generation capabilities.

Object-oriented Power.
The best news is that this development
environment sits on top of zApp, the

industry leading C++
application framework,
and the zApp Interface
Pack, so you have all of
their power at your
disposal - toolbars, table

| objects, advanced graphics
| ‐ in all, over 300 object
classes of powerjust waiting
to be tomorrow’s best-sell‑

4 ing application.

Portability and More.
When you're done buildingyour appli‑
cation, then you can decide what plat‑
forms you want to ‐ support!
Applications built using the zApp
Developer’s Suite are single-source
portable to fourteen different platforms.
By simply recompiling, your applica‑
tion will run natively on Windows,
Win32 (WindowsNT,Chicago, andNT
onthe DECAlpha), OS/2°, DOS Text,
DOS Graphics and seven X/Motif plat‑
forms: IBMRS/6000AIX, HPHPUX
9.x, SGI IRIX 5.2, SCO UNIX, Sun
Solaris 2.x, Sun SunOS 4.1.x, Sun
Solaris x86.

FreeDemo.
To see zApp for yourself either call,
fax or email us- today.

2

softwareg.
SOFTWARE plus Ltd

Manor Park Avenue, Manor Park
Runcorn, Cheshire WA7 ITL, England

Tel: +44 (0)1928 579900
Fax: +44 (0)1928 579901
Email: info@splus.co.uk
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COMMENT

Traffic is in the news a
again. When is it not? =a
Jules shares his thoughts with

the policy makers at the
Department of Transport.

May/em!
TheOffice of the Mandarins,
Department of Transport,
London.

Dear Sirs,
Just like everyone else in this country, you
are concerned with traffic congestion. It’s
not surprising, I suppose. By your own fig‑
ures there are 20million private cars onour
roads. I make that twice as many car seats
aswehavepeople to fill them, and that’s be‑
fore weaccount for lorries, buses, trains, or
horses. That’s a lot of seats. I’m sure, on
your way to your pleasant weekends at the

South Coast you must feel that
every one of those cars is

stationary, and in front
of you, but I can as‑
sure you that everyone
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else in the country feels the same way. We
do have a congestion problem. It is your job
to fix it.
Your office has estimated that, in 10

years, the number of cars on the roads will
have risen 50%. That would be some trick in
a country whose population is falling.
Whom, do you suppose, will be driving all
these extra cars? 30million cars there may
be,but they won’t all be on the road at once.
Nevermind the spurious figures. It makes a
change for you to overestimate demand. I
have no real problemwith avoiding another
M25fiasco.

We all want to avoid congestion, so it is
probably worthwhile looking at its causes.
Perhaps surprisingly, cars don’t cause con‑
gestion. Drivers do. Roadcapacities are lim‑
ited not by the physical area of vehicles on
them, but by the ability of the drivers to an‑

ticipate and react to situations. Several
experiments have shown that
drivers with advanced train‑

ing, such as bus
and truck driv‑
ers, contribute
less to conges‑
tion than typi‑
cally skilful car
drivers, in spite
of the much
larger size of
their vehicles.
One simple and
cheap measure
to relieve con‑
gestion would
be to require car
drivers to pass
more advanced
tests, or retake
tests to catch
bad habits.

But, in re
search depart‑
ments all over
the world, aug‑
menting the
skills and intent
of the driver
with ‘smart cars’
has shown to be
a dramatic con‑
tribution to the
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problem. Cars can form into long ‘road
trains’, travelling at 100mph with six foot
gaps, with the cars themselves preventing
sudden diversions or collisions. Drivers
can slot in and out of the trains any time
they want. Butwe can’t use that technology.
A myriad of legal technicalities prevents
anyone from ever taking to the road with
such equipment, in spite of the fact that the
technology is proved. But, of course, that’s
not your problem, is it? You’re transport,
not legal.

Dismissing the results from technical,
legal and social experiments, both here
and abroad, you have gone for the same
old solution. You are going to toll the mo‑
torways. Wholesale road tolling in this
country was driven out in the 16th cen‑
tury, by public opposition, and has never
returned - until now. You have been told
that motorway tolls will drive traffic off the
motorways into the towns and villages
which the motorways, at enormous cost to
the environment, were built to relieve.You
have been shown how, in France, nobody
except foreign tourists use the piages,
while the free motorways around Paris and
Lyon are used asheavily as ours. And you
don’t believe it.
You are proposing to start by taxing spe‑

cifically the most congested parts of the net‑
work; the North West M25, the M6 as it
passes Birmingham and the M62 in Man‑
chester - precisely those areas which need
better roadaccess.

How does one pay these tolls? You have
decided you don’t want cash, because peo‑
ple paying cashwill make the problem even
worse. (That is uncommonly far-sighted of
you!) Instead, you want to develop, at enor‑
mous expense,a vast infrastructure of tech‑
nology, partly installed in private cars.
Ignoring the fact that we already have tech‑
nologies like Tracker and Datatag which
could easily be adapted, you are looking at
madly expensive systems like satellite track‑
ing. You are not proposing to use this to
track stolen cars - even that would sweeten
the pill a little - though the fact that you can
find any vehicle anywhere in the system is
not lost on civil rights groups. No, you will
accept the legal problems caused by mal‑
functions or breakdowns of the equipment.
You will accept the social problems caused
by restricting access to the motorways and
you will accept the immense costs, so you
can raisemoremoney from the motorist.
Your reasoning is that taxing is a means

of rationing access.You ignore conveniently
the fact that you are already rationing ac‑
cess. You raise £2 billion a year from road
duty and perhaps 10 times that from petrol
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tax. Indeed, our petrol prices
would be scandalous even
without the benefit of North
Sea Oil. And we all know that
motorway petrol is hideously
expensive even by British
standards. Less than half the
money you raise is ploughed
back into transport infrastructure. A tiny
proportion goes into roads. If that’s not ra‑
tioning, I don’t knowwhat is.

But, it’s obvious that this rationing is not
working. Out roads are still congested, after
all. Everybody in this country hates sitting
in traffic jams and hates driving on over‑
crowded roads. They do it because, of the
available alternatives, they hate this the

Roadc o n g e s t i o ni s a
technological problem,
caused by the success
and extreme
sophisticationof
modern cars

least. It is all very well to ration access, but
if there is no alternative, the driver simply
has to stump up the tax.
Road congestion is a technological prob‑

lem, caused by the success and extreme so‑
phistication of modern cars. Like all
technological problems the solution will be
found in technology. Dozens of methods
have been found, and proved the world
over. Some, such as tram systems and park‑
and-ride, are being implemented here. But,
building expensive infrastructures to extort
yet more money from the driver will not
solve the problem.

It is an abuse of technology. If the im‑
mensely clever people who design the toll
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systems were freed to solve
the real problems, armed

with the kind of funds you’re giving them
now, we would probably have a complete,
socially acceptable solution in five years.
We need to make the road network more ef‑
ficient, not less so.We do not needmore re‑
strictive infrastructure. We need enabling
infrastructure. And technology is where we
will find it.

But, gentlemen, I don’t think you care
one iota about congestion. I think you are
happy to continue wrecking our countryside,
polluting our air and maiming our children. I
think this whole exercise is aimed at making
us pay, again, for the roads we have already
paid for, and are continuing to pay for,
through the nose. I think the lack of invest‑
ment in public and shared transport schemes
is not because it is anti-competitive (your toll
systems are just asanti-competitive), I think it
is so that drivers have nowhere else to go. I
think you are tolling the motorways, not be‑
cause it’s expedient, but simply because you
can. Gentlemen, I think you are lying.

Now, I know you’re going to complain
that there’s not much in this about comput‑
ers, so I’d like to defendmyselfnow. I don’t
often do this, but there’s so much back‑
ground to the roads issue that the back‑
ground needs exploring. What is going on
now is entirely because of modern comms
and encryption technology. This article is
about computers, it just doesn’t say so.

Jules is a computerprofessional who works
from home. Don’t come andsee him unless
you want tobuyhim a drink; if you want to
contact him,phonehim on 0707644185, or
email him asjules@cix.compulink.co.uk.
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SOFTWARE TOOLS & TECHNIQUES

Macros
for the Mac

System 7.5 has a
replacement for bubble KZ
help called AppleGuide which

can be controlled through
AppleEvents. Paul Smith
examines how this can be

done.

These are interesting times for developers.
The choice of platforms and tools that one
might use seems to expand almost expo‑
nentially each month. The barriers to re‑
tooling and adopting these new
technologies, increases in parallel. I’ve just
been along to a technical presentation by
Taligent on its Vision and Technology. While
I was impressed by what we were told about
the technology embodied in the Taligent
frameworks and operating system (which I
plan to discuss in detail in a future article) I
am yet to be convinced of how developers
will react to the cost of re-tooling for yet an‑
other system software platform.

This month, back in the real world, I'l l
start by taking a brief look at the Apple
Guide technology that, as a key part of Sys‑
tem 7.5, introduces the concept of active as‑
sistance (as opposed to passive help) to
personal computers. One of the compo‑
nents that helps underpin active assistance
on the Macintosh is the inter-application
communications facility provided by Apple
events. Apple events is the underlying tech‑
nology behind the software automation
services offered by the Open Scripting Ar‑
chitecture and AppleScript. In the remain‑
der of this month’s column, I'll tell you all

create a script?
automate a task?

v Defini t ions

background pattern

Figure 1 -AppleGuideAccess window

hy,

AppleScript
scripting language
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you need to know to get started making
your applications scriptable through Apple
events.

AppleGuide
AppleGuide is a system-wide facility, avail‑
able to all applications that run under Sys‑
tem 7.5, that serves as an_ interactive
task-oriented guide to using the computer.
The guiding principle is that when the user
wants help, it is to accomplish a task. The
user doesn’t want to navigate printed or on‑
screen documentation to identify the cor‑
rect context for the problem in the
documentation.

AppleGuide displays different kinds of
window according to how it was invoked
and according to the type of help database
that it is displaying. If the program that in‑
voked AppleGuide is well integrated with it,
the help topic will be automatically pre‑
sented according to the current context. If
the integration is less complete, the user
will be presented with an Access window
through which they can use one of three
ways to select the help topic. Figure 1
shows an example of an Access window.
Figure 2 is of aHelp Presentationwindow.

All programs running under System 7.5
automatically benefit from the basic Ap‑
pleGuide facilities. These include the help
command under the Help menu, the deliv‑
ery of interactive multimedia help, display
coach marks to highlight basic interface ele‑
ments and draw them to the user’s atten‑
tion, and a moderate degree of context
sensitivity. All you need to do is deliver an
AppleGuide help database along with the
next release of your program.

It’s also possible to go a lot further. By
responding to Apple events (described
shortly) sent by AppleGuide, and scripted
into your program’s help database, you can
respond to instructions sent by the help sys‑
tem. For instance, the help system can con‑
trol your program to demonstrate how to
perform a task. Your program can provide
feedback to the help system so that coach
marks can highlight more interface ele
ments. There are two ways it can do this:
using object specifiers in accordance with
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the Apple Event Object Model (see below),
or using coach handler functions you in‑
clude in your program. You can also make
AppleGuide totally context sensitive by re‑
sponding to context check calls and by re‑
sponding to the user’s f o c u s in the help
system.

Apple events
An Apple event is a message that can be
passed between different programs, which
may be on the same machine or be con‑
nected using a network, or within one proc‑
ess on the same machine. An Apple event
message is characterised by the event’s
class and ID (both are 32-bit quantities,
each a 4character alphanumeric mne‑
monic), and carries zero or more parame‑
ters. A result, conveyed by a reply Apple
event, is optional. The Apple event manager
is very efficient. Apple event calls within one
process are resolvedby asimple lookup and
direct function call, so they are an effective
means of communicating between the user
interface elements of a program and the
program’s back-end engine.

The Apple event manager uses a data
structure called an AEDesc as its standard
data carrier. The A E D e s c contains two
fields: a data type and a 4-character value. A
4-Character value is a data handle which
points to a private chunk of memory that
holds the value o f the A E D e s c . A E D e s c s
can refer to simple data, such as numeric
quantities, boolean values or strings.
Boolean values don’t require any additional
data to be stored in the data handle: the
data type field tells all. A E D e s c s can also
refer to more complex data structures such
as arrays and keyword-specified records,
which include nested A E D e s c s that are
packed and unpacked using the Apple event
manager API. Apple events are an essential
mechanism that help underpin both Ap‑
pleScript andAppleGuide.

Building on top of Apple events is possi‑
bly amore important mechanism: the Apple
Event Object Model, which describes in a
program-independent data structure the
user-domain objects the program deals
with. Through system automation and the
object modelwhich makes the look and feel
of application programs consistent with one‑
another, programs appear more usable, im‑
proving their acceptance by end_ users.
Using similar visual cues to prompt the
user, and following conventions so that
equivalent operations are initiated the same
way, means that the user can work naturally
with the Macintosh, without surprises. Hav‑
ing learned how to do something a certain
way, the user doesn’t have to learn again
when he uses a different program to per‑
form a comparable operation. Apple’s Hu‑
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man Interface Guidelines help developers
make their applications programs consis‑
tent with one-another. In turn, this improves
the experience of the users of the software.

There is a comparable set of guidelines
that sets out how you should structure your
programs so they can be controlled from
other programs. The Apple Event Object
Model provides the framework, defining an
object oriented way of describing the infor‑
mation maintained by applications pro‑
grams and the operations that can be
performed on that information.

The Apple Event Object Model separates
what an applications program does (ma‑
nipulate graphics, index and retrieve infor‑
mation, calculate inventory levels, or
whatever) from how it does it.

The data objects described through the
Object Model are those that make up your
applications program at run time, from the
user’s point of view. These data objects have
properties, such as an object’s name, or
size, or color, or position within a picture
graphic. For instance, there is the applica‑
tion object itself, which has properties such
as its name (the Finder name of the pro‑
gram file) and version number. Data objects
may also have elements that are objects con‑
tained within other objects. For instance, in
document-centric programs, the documents
currently open are elements of the applica‑
tions program. Within a graphic editor pro‑
gram a_ graphics document contains
elements that are graphic objects. These
may in turn contain other graphic object ele‑
ments. Within an inventory program, there

may be amore complex containment hierar‑
chy, in which individual stock lines can be
elements of more than one bill of materials
at the same time. The containment hierar‑
chy of objects within applications is compa‑
rable to the containment of files within
folders in the Macintosh operating system.

The object model defines a concise col‑
lection of standard operations that may be
performed on objects. These operations
(equivalent to verbs in human languages)
are instigated through Apple Events, so
they can be dispatched from within your
program, or externally from other applica‑
tions or user-written scripts. The stand‑
ardisation implied by the object model is in
no way intended to limit your programs to
performing only those operations. However,
it has the advantage of ensuring that when
your program performs an operation it has
in common with another program, such as
openinga file or copying some information,
the language that is used is consistent. The
Apple Event Object Model has the same ef‑
fect as the Human Interface Guidelines,
which help standardise the look and feel of
programs. When equivalent operations are
performed they do so the same way, what‑
ever software is beingused. If an application
needs to go beyond what is pre-defined, it
can do so. You can also define an extension
to the standards if one is needed.

The standard data object classes follow
an inheritance hierarchy, in the spirit of
good object oriented programming. At the
top o f the tree i s the c O b j e c t class that de‑
fines basic properties common to all other

Mailbox Preferences
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owmost recent first

visitor’s mailbox

oO Display alert
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Did Pray this eb:
0 items

DoThis C l i ck to place an X in t h e box n e x t to “Allow
visitor’s mailbox,”

D o this step, then click the right a r r o w,

Figure2- A presentation window
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objects and a set of Apple Event verbs that
represent operations common to all objects.
Such operations include moving the objects,
getting and setting the data of object proper‑
ties, creating, counting and deleting object
elements and getting information about the
object classes, their elements and the opera‑
tions that may be performed on them. De‑
scending the tree, object classes extend and
redefine the properties, elements and Apple
Eventverbs definedby their ancestors.

Almost all the Object Modelverbs repre‑
sented by Apple Events operate upon an ob‑
ject or collection of objects that are
specified in the d i r e c t parameter of the
Apple Event. This parameter, called an ob‑
ject specifier, describes how the target appli‑
cations program should find the object or
objects that are to be operated on, ex‑
pressed in terms of the runtime contain‑
ment hierarchy of objects in the program.
For instance, you might describe a graphic
object within adocument with anobject spe‑
cifier such as:
‘the third green blob of document Wibdly
Bits of applicationPandora’sBox.’

Those of you familiar with AppleScript
will recognise the syntax used in the above
example. Each of separates a level of the
containment description. The underlying
data structures are independent of the lan‑
guage. They are expressed asnested Apple
Event records that describe how the de
sired object or objects can be resolved by
the target application.

As an example, aprogram might define a
containment hierarchy for its object classes
asillustrated in Figure 3.

There would, in the above example, be
two ways to resolvea reference to a particu‑
lar component object: by containment in the
components file, or by containment ina bill
of materials in the bills of materials file.
This is comparable to the way a program
might permit two or more views of an ob‑
ject. Adobe Illustrator, for instance, lets the
artist view a graphic object in preview
mode, in wire-frame mode, or through dia‑
log boxes that define text or paint charac‑
teristics. This does not require duplication
of data.

The high level view of an application pro‑
gram’s contents and capabilities provided
by its Apple Event Object Modeldescription
is akin to the kind of high level object ori‑
ented model of an application’s data and the
operations performed on it, that could be
derived in a classical systems analysis exer‑
cise. This high level model does not have to
be literally implemented at lower levels of
the program code. It can also be achieved
by wrapping an Object Model layer around
analready developed program.

The Apple Event Object Model makes it
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possible, through Apple Events, to control
an application remotely without having to
worry about the details of the user interface.
All the controlling script or application
needs to know is the classes of data objects
the application stores and manipulates and
the operations that can be performed on the
data objects.

This allows the services of an applica‑
tions program to be called upon by other
software without the other software having
to know specific details about how the pro‑
gram is operated. This is central to making
scripting workable. Without acommon de‑
scriptive grammar for application-domain
objects and the verbs that operate on them,
users would be faced with an impossibly
complicated mixture of different scripting
interfaces to applications software. It would
be like asking your company receptionist to
deal with callers in 10different languages at
once. A handful of linguistically inclined in‑
dividuals (and anyone with a Babel fish in
their ear) might be able to cope, but the
vast majority of humans would be sorely
pressed to deal with it. With the Apple
Event Object Model it is possible to deal
with common operations all the same way,
whatever target application is being
scripted. Variations are only really neces‑
sary for particular applications.

Making programs scriptable
There are a number of things that must be
done to support the Apple Event Object
Model in your programs. First, define a
high level object oriented data model for the
program, basing the model around the
standard suites of the Apple Event Object
Model. Then build in a wrapper layer that
resolves object specifications into a form
that is applicable to the program’s internal
format if you are building your program

from scratch. The high level data model can
be very tightly integrated into the internal
formats. Next, define an a e t e resource that
specifies to scripting software the object
classes defined by, and the Apple Events
understoodby your program. Finally, imple‑
ment Apple Event handlers for the Apple
Events supported by the program, that at
the very least should include the required
and core suites of the Object Model.

Having done all the above, your program
is scriptable. In other words, users of OSA
scripting systems (such asAppleScript) can
write scripts that remotely control your pro‑
gram, automating activities. The program is
also now well placed for evolving into an
OpenDoc part: Apple Event Object Model
support is one of the keys to building Open‑
Doc components. The next step beyond this
is to make the application recordable, by
factoring out user-interface driven opera‑
tions from the internal functions of the pro‑
gram and translating the operations into
Apple Events. This factoring process must
take into account the separation between
what the program does and how it does it,
making sure that all the Apple Events sent
are those defined in the high level data
model that you defined for the program.

Script architecture
By now you have probably installed and
usedApple’s applications scripting software,
AppleScript. It is an integral part of Apple’s
System 7.5 operating system and was also
included with System 7 Pro (superceded by
7.5), HyperCard 2.2 and the AppleScript
Scripters’ Kit. Underlying AppleScript is a
system software extension, called the Open
Scripting Architecture (OSA), that allows
developers to incorporate scripting capabili‑
ties into their programs.

The best known client of the OSA is Ap‑
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Figure3 - Object containment hierarchy example
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ple’s Script Editor program, supplied with
AppleScript. The Script Editor allows the
user to create, edit and compile scripts, run
them, record new scripts by watching re‑
cordable Macintosh programs and save
standalone script applications that can be
run from the Finderwhen double clicked or
when files are dropped on them. My com‑
pany’s product ScriptWizard is a plug-com‑
patible replacement for Apple’s Script
Editor and has additional features including
step-by-step debugging of scripts.
There are a number of benefits OSA of‑

fers to your program. These include choos‑
ing which scripting component and dialect
is to be used; compiling and decompiling
scripts and loading and saving compiled
scripts and script values. In addition, it is
possible to execute compiled scripts and
display the results of execution. Another
benefit is it allows you to pass Apple Events
to compiled scripts so they can handle them
and record Apple Events sent by programs
in the course of their operation.
The OSA also permits developers to

write newscriptingcomponents that add new
script languages and scripting capabilities
to programs that make use of the OSAAPIs.
The choices of scripting language, dialect
and the scripting capabilities it makes avail‑

Full M o o n Software
PO Box 116, STALBANS, Herts, AL] 2RL
Sales telelphone: 01628 660242 & 01727 827146
Dealer sales: 01727 844232: Fax: 01727 856139
Internet: cw.sales@ctalk.exnet.com
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able are independent of the OSA. Commer‑
cially available OSA scripting components
include Frontier 3.0 and Quickeys Script;
third party components include one for TCL
(Tool Control Language).
From the point of view of a programusing

the OSAAPIs, the OSAmakes no distinction
between compiled scripts and the values that
may result from executing them: all are script
values and can be used interchangeably. To
the OSA, compiled scripts are data values.
These can be stored in variables andmanipu‑
lated just like numbers, text, lists, or records.
Whena program passesa script value to the
OSA, or when the OSA passesa script value
to a program, it is referred to through a value
called an OSAID. OSAIDs are 32-bit long in‑
tegers and the OSAprivatelymaps these onto
the data they refer to.

The OSAAPI provides mechanisms your
program can use to convert OSAID script
values into AEDescs, and vice versa. When
communicating with other programs, OSA
scripting components like AppleScript send
Apple Events. The OSA understands Apple
Events as well. Compiled scripts map di‑
rectly onto the Apple Events, described in a
target program’s a e t e resource, that are
implied by the script source code. For in‑
stance, if a script contains text like ‘make

new menu with name Extras’, then Ap‑
pleScript is able to use the information in
the target program’s a e t e resource to con‑
struct a c r e a t e e l em e n t Apple Event
with the correct parameters.

How far with OSA
Varying degrees of OSA support are open to
your programs. You can use the OSA’s serv‑
ices to execute scripts previously created
with the Apple Script Editor. Your database
program can store compiled scripts and
other script values. You can compile di‑
rectly and execute scripts. And you can de‑
compile existing scripts. For editing you can
use embedded scripts to automate your pro‑
gram’s handling of Apple Events. You can
also allow users to customise and extend
your program’s capabilities by attaching
scripts to objects in the application’s do‑
main. As they say, it is entirely up to you
how far you take it. &

Paul GSmith is a software developer and IT
consultant, now in his 16thyear in the indus‑
try. He can bereachedby telephone on
(0727) 844232, or (preferably) byelectronic
mail at Rpaul@ctalk.exnet.comS. Questions
andfeedbackforpossiblepublication in EXE
shouldbesent toRaskexe@ctalk.exnet.comS.
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Static electricity
mule|pneeting the pb
question of whether R74

MS’ ‘strict’ compiler switch
alters the meaning of a

program, Francis
Glassborow turned to the ISO

C Standard and discovered a
host of problems relating to

Storage classes.
A few weeks ago a member of the Associa‑
tion of C& C++ Users asked me if there was
any possibility that Microsoft’s ‘strict’ com‑
piler switch could change the meaning of a
program. For those of you who are unfamil‑
iar with this topic, it is amechanism to turn
weak types created with t y p e d e f declara‑
tions into strong types that can be used for
overloading and type-safety in C++.

Knowing something of the problems I
considered my answer carefully before say‑
ing ‘I don’t know, however the following
seems to be acandidate.’
t y p e d e f i n t * p t i n t ;
c o n s t p t i n t c p i ;
p t i n t c o n s t p c i ;

Are c p i and c p i of the same type? Are they
of the same type after switching on Mi‑
crosoft’s ‘strict’ compiler switch? Think very
carefully about your answers, because many
experts that I have spoken to are certain they
know the answers. The problem is that they
‘know different ones. I amnot convinced that
the answers are the same for C and C#. C#‑
allows some uses o f t y p e d e f that C does
not. For example the following is, I believe,
conforming C++ but not conforming C.
t y p e d e f c o n s t i n t c i n t ;
c o n s t c i n t c i ;

In order to try to reacha correct solution to
the initial question I turned to my copy of the
ISO C Standard (BS ISO/IEC 9899 : 1990).
The rest of this article is about what I then dis‑
covered. Looking things up in a standard is a
little likelookingwords upin adictionary.Your
eye alights onthe adjacenttext.

Storage-class Specifiers
The box on the adjacent page lists the

60

whole of 6.5.1 from the ISO C Standard. I
have included it here because it is short and
reveals some interesting problems. (I
should make clear that I hold the ISO C
Standard in high regard and appreciate the
many thousands of hours of unpaid work
contributed by members of ANSI X3J14 in
its production).

One problem with the ISO C Standard
document is that its index is of very poor
quality. For example the only reference to
a u t o in the index is to 6.5.1though there is
a constraint in 6.7 that forbids its use in ex‑
ternal definitions.

I have been unable to find any other ref‑
erence to a u t o anywhere in the ISO C
Standard. Does this mean that a u t o must
do nothing? Or can do anything? (Don’t
waste time writing to tell mewhat you think
it should do unless you can quote the Stand‑
ard to support you.)

Moving o n t o r e g i s t e r w e find just
how poor the index is because there are
several places where facets o f r e g i s t e r
are mentioned. For example 6.5.4.3 speci‑
fies that r e g i s t e r is the only storage-class
specifier that can be applied to a parameter.
Note that this also, indirectly, provides in‑
formation about the other specifiers. Else‑
where the constraints on applying the &
(address of) operator forbid its use on a
variable declared a s r e g i s t e r . However
the Standard does not seem to make clear
whether the following is legal:
r e g i s t e r i n t a r r a y [ 1 0 ] ;
f n ( a r r a y );

A recent defect report has made clear
that storage-class specifiers applied to ar‑
rays are meant to apply to the elements of
such (now is t y p e d e f included in this
clarification, or did the Standards Commit‑
tee forget about it being in 6.5.1?). So per‑
haps the above is conforming but the
supposed equivalent call is not?
f n ( &  ( a r r a y [ 0 ] ) )

Note that these are non-questions in C++
because currently that language has deval‑
ued r e g i s t e r variables by allowing their
addresses to be taken. This leaves nothing
but a constraint that r e g i s t e r cannot be
applied to a global. Which is a pity because
there might be a real use for it in such a
context: the one place where the compiler
will not have an overview of all relevant
code. C++ also seems to make assumptions
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about the meaning of a u t o .
The actual uses of e x t e r n and s t a t i c

are interesting because they are motivated
largely by the occasional need to distin‑
guish declarations from definitions and
function calls. As originally specified, a vari‑
able declaration was alwaysa definition (ie
generated allocation of storage) unless ex‑
plicitly declared not to be. Those writing
single file programs might not realise the
need to separate the two concepts. At file
scope e x t e r n limits specifications of vari‑
able names to pure declarations. The defini‑
tions (memory allocation) must be provided
elsewhere.

The issue is even worse with regard to
functions because in the traditional Cmode a
call becamea declaration aswell if no decla‑
ration had yet been seen by the compiler. In
simple terms e x t e r n limited ause of afunc‑
tion name to being a declaration and not
either asimultaneous use (call) or definition.

T o m y mind s t a t i c i s even worse. I t
recycles a term from general computing to
have explicit multiple meanings distin‑
guished by context (and C++ makes this an
order of magnitude worse by overloading
extra meanings on the word).

In the context of a block scope static
means exactly what it says: use static mem‑
ory. This is memory whose lifetime is that
of the program. Initialise it once at the time
of first use. Note that the last requirement
forces some form of housekeeping over‑
head to track its point of first use.

I n file scope the use o f s t a t i c t o limit
name visibility (and pollution of global
name spaces) was unwise to say the least as
it has lead to numerous confused descrip‑
tions in books introducing C. Typically:
Global variables bydefault havestatic storage
classes.

By the way, the original ISO C Standard
completely forgot dynamic memory when
describing the lifetime of objects and explic‑
itly stated that the storage duration of all ob‑
jects was either of static storage duration or
ofautomatic storage duration.

Back to typedef
Having highlighted some of the many prob‑
lems thrown up by a casual exploration of
the short extract from the ISO C Standard
quoted above, let me return to the original
question. There are two distinct views. One
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group believes that t y p e d e f s provide
macro-like behaviour with the substitution
made much later in the compilation proc‑
ess. In this group I find many experienced
C compiler implementors including the re‑
cently retired convenor of the UK C panel.
They believe that in the context of the
t y p e d e f above:
c o n s t i n t * p c i ;

is equivalent to
c o n s t p t i n t p c i

and
i n t * c o n s t c p i ;

is equivalent to
p t i n t c o n s t c p i ;

Onthe other hand there are asubstantial
group of notable experts such as Andrew
Koenig (author of CTraps and Pitfalls - an
excellent book - and a major participant in
the standardisation of C++), who believe
that the t y p e d e f creates a genuine weak
type to which the c o n s t keyword is then
applied so that
c o n s t p t i n t p c i ;

is equivalent to
p t i n t c o n s t p c i ;

and
i n t * c o n s t p c i ;

Does it matter? You bet it does, because

SOFTWARE TOOLS & TECHNIQUES
until this issue is resolved so that all agree,
using t y p e d e f i n your program i s a defect.
Whichever interpretation is correct, legacy
code will be broken. In the meantime compil‑
ers should issue warnings at the very least for
any typedefs that are any kindofpointer.

Anafterthought
One thing that causes me no little concern
is the complexity of the C++ working paper,
the document that will eventually mature
into a C++ Standard. It is hard enough find‑
ing the correct information from the ISO C
Standard which is just over two hundred
pages long (ofwhich 80are concerned with
the library). Currently the C++ working pa‑
per exceeds 600 pages. Even though 400 of
those concern the C++ specific standard li‑
brary that still leaves 200 pages that have to
be read in the context of the ISO C Stand‑
ard. Even if the eventual document is sub‑
stantially correct, understanding it will be a
far from trivial task. Quoting it will become
a skill akin to quoting from religious texts.

eS

Subscriptions: individual£14, student £7,
corporate £75, Overload & C++ SIG£15
(+ACCUmembership). Forfurther informa‑
tion about ACCU write to Francis Glass‑
borow, 64SouthfieldRoad, Oxford, OX4

Section 6.5.1 of the
ISO C Standard

Syntax
storage-class-specifier:
t y p e d e f
e x t e r n
s t a t i c
a u t o
r e g i s t e r

Constraints
At most one storage-class specifier may
be given in the declaration specifiers in
adeclaration.
Semantics
The t y p e d e f specifier is called a ‘stor‑
age-class specifier’ for syntactic conven‑
ience only; it is discussed in 6.5.6. The
meaning of the various linkages and
storage durations were discussed in
6.1.2.2 and 6.1.2.4
A declaration of an identifier for an ob‑
ject with storage-class specifier r e g i s ‑
t e r suggests that access to the object
be as fast as possible. The extent to
which such suggestions are effective is
implementation-defined.
The declaration of an identifier for a
function that has block scope shall have
no explicit storage-class specifier other
than e x t e r n .

BLEEP ... BLEEP ... BLEEP ... BLEEP ...
Is this the soundof your PCas it

reboots ye t again when you run
your “fully tested”program? Or is it
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No More GUESSWORK
InfoModeler takes the guesswork out of database
design. You are able to focus on facts about
the business. You are able to express facts about
business information assimple sentences, in plain
English. From this “factbase” you are able to
generate the database model, then check that
model against real-world examples - again expres‑
sed in English. It’s the best way yet to design a
database, check that it’s relationally correct, then
generate tables in the format of your choice.

INFOMODELER Is EAsy To USE
AND Easy To MAINTAIN
InfoModeler works in Windows. Soit’s visual
tools are familiar and easy to use. It’s easy
to switch from diagramming tools which help
you understand your database model, to the Fact
Compiler which sets out the business information
clearly, to the Table Browser which lets you see
the relational structure of the database.
And InfoModeler automatically documents
your database design, reducing support
and maintenance overheads.

COMMUNICATING WHAT MATTERS
Because InfoModeler uses plain English and simple

diagrams to express the database model, it’s easy
to explain the design to users and managers

who don’t have a technical background. Now there
is away to check your design with your users.

A way for them to understand their information
system. So there is no longer a need to learn obscure

code or complex relational theory to participate
in the design process. InfoModeler helps you focus

on solutions, not theory.

BUILDING
CLIENT SERVER SYSTEMS

InfoModeler’s new technologies have been developed
to underpin company wide, client-server systems

with sound database design methodology. Object-Role
Modelling gives you anew, structured method

for developing client-server solutions. Aswell asgenera‑
ting code for the leading database servers, InfoModeler

can support any SQL database. Sowhatever
the combination of back-end or desktop tools

InfoModeler helps you maintain and develop your
client-server framework.

BREAK [THE CHAINS
“FINALLY, AFTER 20 YEARS, THERE Is A DATABASE DESIGN

TOOL WITH REAL, PRACTICAL USEFULNESS”
RICHARD FINKELSTEIN, PERFORMANCE COMPUTING

features today’s users demand.

A REVOLUTION IN RELATIONAL
DATABASE DESIGN
InfoModeler, a new professionnal
visual database-design tool, lets
designers create high level concep‑
tual models in plain English, and
then automatically generatesa logi‑
cal, reliable and durable model of
the database.
Fast Response Card -Circle number917

: MODELER SAVES YOUR TIME
Because InfoModeler automates routine, but
essential, tasks such asnormalisation and table
generation, it saves development time. Automation
also means fewer errors and higher quality.
You have more time to create the front-end

Hampshire UK RG2I1 2XG - Fax : 0256 842362
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[_]An Asymetrix InfoModeler demo disk
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KNOWING
In important projects you can’t afford to think

your design is correct. You need to know. With
InfoModeler you can be sure that the foundations

of your system are solid. You have the means to
be sure of your users’ requirements. You have the
confidence to create innovative, reliable software.

dBase for Windows, Oracle,
SYBASE/MS SQL Server, Informix,

Ingres and DB2
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More to RAD
than a pretty face

Behind every great .
demo is an unfinished =F
app. Darrel Dixon scrapes
away the surface gloss and
tries a tool which attempts to

fill the gaps.

Certainly it offers a
daunting task to us
lesser mortalswho
lost track of academia
many years ago

64

Rapid application development tools never
cease to impress. All too often developers
see demonstrations and mentally rub their
hands thinking of the money that would be
rolling in. Of course there’s a catch! It’s a
technique Blue Peter presenters have tuned
to a fine art - doing the realwork before the
cameras roll. All too often in RADdemos an
ever-ready database table is picked-up from
a magical directory where yet another
matching table waits patiently to be picked,
dragged or dropped into perfect referential
integrity.

Typically the demonstration goes on to
highlight GUI production having neatly
sidestepped one of the major database appli‑
cation issues - good analysis and design.
How many insidious minefields have been
laid at this stage in the proceedings? Sur‑
prisingly there are very few tools on the
market which really come to the rescue.
Off-the-shelf DBMS products, which have a
vested interest in empowering the end-user,
seem to concentrate on GUI and query
tools. Obviously, they enable database
schema development but rely heavily upon

/ Person (id) [numeric (15,5)].
» FirstName string [varchar 20].
LastNamestring [varchar 20].

the developer to design and resolve the data
relationships. Asymetrix believes it has the
answer with InfoModeler.

Play rolemodelling
Asymetrix sees its product as a bridge be‑
tween the real world, as an analyst would
see it, and a logical model of data struc‑
tures. The translation of simple phrases
coupled with specific DBMS drivers takes
an understandable concept into acommon
data structure. If the theory can be proved,
ORM and the Formal Object-Role Model‑
ing Language (FORML) step beyond the
limitations of popular methodologies like
E-R analysis. The claim is that this can be
achieved by compiling a set of interacting
facts expressed in a simple and under‑
standable format, overlaid with constraints
and roles. Unlike (Entity Relationship) E‑
R, which draws the line at equating its en‑
tities to the nouns in a language, ORM
extends the scope to include verbs which
it uses to distil the relationships. The ac‑
tual vocabulary used seems almost imma‑
terial other than for the comprehension of

Figure 1 -Diagramerat the conceptual model level
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the designer and, more significantly, those
who also need to share the understanding
of what’s being created.

The key to the success of the methodol‑
ogy lies in the way the designer associates a
conceptual meaning with various factual
mechanisms structured in such a way as to
analyse implicitly how the concepts are re‑
lated to one another. This is called verbalis‑
ing. Success depends on the ability of the
designer to resolve the bare facts. If these
cannot be identified database design is a
lost cause, tools or no tools. InfoModeler
can only provide the framework around
which a designer weaves his understanding
of the problem domain.

InfoModeler uses objects (doesn’t eve‑
rybody?), roles, constraints, reference
modes, predicates, subtypes, kinds and a
whole gamut of obscure Californian high‑
brow jargon. Some terms make sense oth‑
ers just have to be grappled with. As with
many methodologies, ORM, with its
graphical notation and FORML descriptive
language, has evolved from an academic
project. In this case the culprits are GM
Nijssen and Dr TA Halpin. Their work
(see bibliography) has been used as the
basis for InfoModeler. Obviously,
Asymetrix hold a greater level of responsi‑
bility for the way it is presented on our
computers.

Essential reading
InfoModeler falls into that category of
Windows application that definitely re‑
quires a few long hours spentwith manual
in hand. In fairness, the Guide to FORML
is quite well written, albeit too brief to
cover the concepts involved. The same
cannot be said for the online Help. In try‑
ing to be concise it regurgitates one of the
most obscure dictionaries and often pro‑
vides cyclic definitions. For instance, Info‑
Modeler uses a generic property of an
object called kind but that doesn’t appear
in the Glossary: its precise meaning
evades detection elsewhere. According to
the syntactic rules, this is a pivotal prop‑
erty! At least the validation routine thinks
so. In general, the terminology is verbose.
Reference Mode is the term used to de‑
scribe a style - what’s wrong with Style I
ask. The learning curve for a new method‑
ology is steep enough. As it is, developers
are being bombarded with scripting lan‑
guages, syntaxes and notations all in the
name of usability. The shame is that many
will be put off long before delving down to
where the real power of InfoModeler lies...
Time is money and the project leader
wants productivity.

OK, once over the initial hurdles, a de‑
signer would typically use domain knowl‑

66

edge and a few leading questions directed
towards the client, to discover the relevant
facts. Armed with this knowledge, the con‑
ceptual model can be constructed using
either a graphical interface or an explicit
fact list. Having reviewed the initial design
with the aid of good diagramsor lists of re‑
ports on facts and behaviour, the designer
can invokeavalidation routine to make sure

Success depends on the
ability of the designer to
resolve the bare facts

there are no loose ends or missing essen‑
tials fromthe FORMLpointofview.

Meaningful relationship
The next step is to invoke the conversion of
the conceptual model into a set of logical re‑
lational tables, achieved by clicking an icon
on the toolbar. At this point, InfoModeler
checks its repository to see if there are any
naming clashes between the designer’s
scheme and the internals of InfoModeler or
the selected target DBMS. Typically,
clashes with reserved words are weeded
out. Translation is by direct mapping. Cer‑
tain symbols are substituted with defaults or
specifically at the request of the designer. A
list of terms from the conceptual model ap‑
pear. Blanks are set against any terms
which break the rules. A designer needs to
bear in mind the limitations of the target
DBMS at this stage. Long names may not

mio2 | 26|| 27 | |271|=|

map effectively onto short field names in
FoxPro or the like. Alternative names for
these attribute titles are simply inserted.
Any changes will be preserved for sub‑
sequent passes through the process. In‑
deed, it is important that there is the ability
to go back to the conceptual model at any
stage. All too frequently requirements
change necessitating revisions. Info‑
Modeler provides the means of making ad‑
justments and rippling it through to the
physical data structures with minimal effort.
What happens to legacy data is a different
issue.

The conceptual design has now been
mapped ontoa set of relational tables which
can be displayed graphically through a Ta‑
ble Browser. Colour-coded links are dis‑
played between tables. The tables indicate
the names of fields they contain with small
icons to highlight primary and foreign keys.
After reviewing the outcome, it is just a mat‑
ter of selecting another toolbar icon to go
ahead and generate the physical tables - or
at least a script file that can be applied to the
target DBMS.

Under constraint
Looking in more detail at the conceptual
stage, it’s already been stated that the real
life scenarios should be expressed asfunda‑
mental phrases. With experience, the scope
of InfoModeler allows the designer to build
compound associations through multiple
roles. Similarly, a set of facts can be com‑
bined to produce a nested object which in
turn can be referenced in other parts of the
conceptual model. This technique keeps the
design concise without obscuring the facts.

EARSENES ate]
Diagram Edit as InfoTools mee aa a Help

Each City contains how many Campus?

For the fact ‘Campus has City that contains it’
How many instances of 'City' are recorded
for each instance of ‘Campus’?

City{(name) contains Campus(name)

Examples:

ef

Fact ‐‐

Each City contains at most one Campus and
Each and every Campus has exactly one City that contains it

City ‘London’ contains Campus ‘King's College’
City ‘London’ contains Campus ‘Imperial College’

Constraints

l e x a c t l yone | # )
zero of more
exactly o n e

frequency. . .

Figure2 - FactAssistant in V1.5 helps toset up constraints
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CCC/Manager uses standard Windows conventions, eg. FileManagerformat.
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DATABASE PROGRAMMERS' RETREAT
PROGRAMMERS TEACHING

PROGRAMMERS
Database Programmers’ Retreat
is a branch of Software Design
Consultants, who has taught
database programming all ove r the
world to many prestigious clients.
Our goal is to offer top quality
tuition, using the best instructors, in
the m o s t comfortable surroundings.

CA-VISUAL OBJECTS Classes

VO Intens ive 5 days £1125
V O I n t r o 3days £695
VO Overv iew l d a y £149

VISUAL BASIC Classes
VB Intensive 5 days £1075
V B I n t r o 3days £695
VB Advanced 2days £495
VB Data Handl ing 2days £495

CA-CLIPPER 5 Classes
Database Basics 3days £695
Clipper P a r t I 3days £695
Clipper P a r t I I 3 days £695
Clipper P a r t ™ l 3days £695

CALL (+44) 1452 814303
F O R DETAILED COURSE
OUTLINES & SCHEDULES

Consultancy/Programming
Need help? Give us a call. We'll be
pleased to assist and advise your
development projects ona daily,
weekly, or monthly basis.
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All classes are taught hands-on, on state of the art, 486 and Pentium
colour SVGA machines. Class sizes are small and each student has his
or her o w n machine. We specialise in CA-Visual Objects, V i sua l
B a s i c , and CA-Clipper. O u r instructors are practising developers with
years of both development and teaching experience. We’re flexible ‑
just ask! We can cus tomise classes for small groups, and we can offer
the same classes on-site, where they can be augmented with an
element of consultancy.

Rick Spence
Rick is o n e of the original developers of
Clipper, and the author of three best selling
Clipper books. He is a contributing editor to
both Databased Advisor and Clipper Advisor
magazines, and technical editor of the n e w
Visual Objects Advisor magazine. Rick writes
all o u r VO and Clipper training material.

Steve Berger, M A , P H D
Steve Berger is an independent computer
consultant based in Bristol. Starting with a
degree in Maths and Physics, and a PHD in
Machine Intelligence, Steve has been involved
in computer programming for the last 30 years
and currently specialises in VO and Clipper.

Carol Paxton, MA
A graduate of Oxford University, Carol has
been programming and supporting
microcomputers for m o s t of the last ten years.
An accomplished database programmer, Carol
has wr i t ten applications for awide range of
companies, from merchant banks to plant and
machinery contractors, using Clipper, Oracle,
and Paradox.

Steve Hal lam
Steve has been developing microcomputer
applications since 1980. He has wri t ten
systems for Texaco, Rolls-Royce, Racal and
many other customers, mainly using dBase,
Clipper and Visual Basic. Apart from his
training and development work, he also writes
for the Visual Basic User Group magazine.
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Cotswold countryside - close enough to be
convenient, but far enough from London to
offer inexpensive, top quality accommodation.
After a hard day in the lab, you can relax in a
comfortable hotel, wander the quiet country
lanes, or enjoy a drink in one of the many



Within the objects, the designer can and, in
some cases, must define certain properties.
This could be the type of data anticipated or
the range into which it must fall. There is a
wide array to choose adding richness to the
potential that models can achieve.
The function and understanding of Con‑

straints is essential. Through these mecha‑
nisms, the behaviour of objects or facts can
be modified and honed to give the concep‑
tual model itsmeaning. The relationship be‑
tween objects in a fact can be 1-to-1 or
1-to-many depending upon howa designer
sets an item called the internal uniqueness
constraint. That’s one of the easier ones!

Don’t be put off too easily though. There
is a choice in how the conceptual part of the
database model is constructed. For speed
and those with something to prove, there is
a pop-up list called aFact Compiler to which
all the facts can be added directly asobjects
and roles.

Conversely, a graphical Diagrammer
tool gives the designer a far more intuitive
way of composing aconceptual model.As il‑
lustrated in Figure 1, there are floating pal‑
ettes of Constraints and Symbols. All the
essential components to construct the facts,
predicates, roles etc can be accessed
through dialog boxes or these palettes. The
Diagrammer is the only way Constraints
can be added to a fact and configured. A
large high resolution screenwould beanas‑
set for anything like a serious model.

Draw not soperfect
The usualWindows facilities are available in
InfoModeler however, although the haste in
which the product has been launched has
left a few cosmetic problems aswell as one
or two more fundamental flaws. Info‑
Modeler v1.0 lacks some of the more usual
features expected nowadays from graphical
packages. There’s no zoom facility and the
whole model defaults to a series of pages,
presumably to maintain scrolling perform‑
ance. The inability of the window to sense
mouse activity off the page actually leads to
problemswith objects being lost in the mar‑
gins forever, albeit only visually. Fortu‑
nately, although inaccessible they are still
registered in the schema and available
through the Fact Compiler.
To review object allocations and enable

quick navigation, there is a pop-up Object
Browserwhich you cannot resize andwhich
remains to obscure the Diagrammer even
after you have selected an object to Goto.
These will no doubt be resolved in due
course.

Version daft
The conceptual phase is the highest level
of the design process and it’s here where

Vol 9-Issue 6November 1994

DBMS

InfoModeler v1.5
While this article was being written, Asymetrix announced Infomodeler v1.5. The
Asymetrix strategy is to migrate InfoModeler down from the highbrow analyst to be‑
come an everyday tool for corporate IS departments. More database drivers havebeen
added and the pricing structure has been juggled to bring the entry levelmorewithin
the grasp of independent developers. Apparently, the demand was for a single driver
entry level product for the Desktop version. By un-bundling all but the customer’s de‑
sired driver, the price has dropped to £350. Compared with the original pricing, this
makes more sense and not far off the cost of the RDBMS you may be wanting to de‑
velop for. However, if this is too restrictive, an additional £170 will provide the other
Desktop drivers. Not quite as attractive, but cheaper than v1.0. The client server kit
has been reduced and yet comes with abundle of all the drivers. It appears that there
isn’t anentry level issuewith that version.
There are some interesting new features. The FactAssistant is a dialog box which

has been introduced to automate a process in much the same way asWizards are do‑
ing for some Microsoft products. In v1.0, the InfoModeler Fact Compiler was lacking
in the ability to add constraints and modify objects directly. Interestingly, things are
takena little further by allowing the designer to enter sample data fromwhich the Fact
Assistant deduces the relationships and constraints governed by the fact.

Importation of sample data is still not a feature. It’s beenmooted that awizard-like
routine with intervention from a designer coupled to pre-compiled associations could
provide an inference technique to bridge the gap between E-R level and conceptual
level reverse engineering - Version 2 perhaps? For the present, the FactAssistant will
obviously improve productivity by reducing the need for the designer to either work
exclusively in the Diagrammer or switch continuously between it and the Fact Com‑
piler.A one-stop-shopAssistant.

Designers have been given another tool to at the conceptual level. Formally termed
the Verbaliser, it lists a selection of facts, showing the objects and combining all con‑
straints into a compound sentence.
The Diagrammer has been endowed with Snap-To grids to make thingsa little

neater andamuch-welcomeZoom facility to allowcloser attention to complex and con‑
gestedmodels.
A criticism of InfoModeler v1.01was the minimalist version control. Apparently a

new Importand Export feature will allowmodel information to be transferred between
different versions. It may bepossible to extend this to the transfer of data between dif‑
ferent models, thus enabling a form of object globalisation. Asymetrix is very buoyant
about the power of the FORML approach. InfoModeler looks set to be destined for
greater integration into 4GL systems... that’s inevitably v2.0.

models are initialised, saved and controlled
asversions. It is possible to branchadesign
by publishing a Draft then using aworking
copy. Care should obviously be taken fur‑
ther down the line because any generated
tables or scriptswill overwrite previousver‑
sions.
The workaround is to make a change to

the destination path in the .INI file. How‑
ever, this is not a facility that readily sur‑
faces within InfoModeller. More limiting
is the fact that InfoModeler v1.0 only ever
produces a v1.0 of a model. A designer
works within a Working Copy but can
open aDraftVersion previously published.
However, that’s read-only: to work on a
previous version requires a revisionwhich
automatically overwrites the latest Work‑
ing Copy - Beware! Perhaps an upgrade
will rectify the limitation such that a de‑
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Generating docs
There are a good selection of reports that
can be printed to define the conceptual
model. Collections of the elements can be
grouped by category or as an acrossthe
board selection for a specific part of the
model. These can be chosen and printed to
various degrees of detail. A neat printout of
the pages of the diagram always provides
useful armament for the next project meet‑
ing - all in the interests of good communica‑
tion, of course. Similarly, it is possible to
spew forth lots of documentation at the logi‑
cal model level.The table specifications can
be printed individually or as a group show‑
ingvarious levels of detail.
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Ch..Ch..Ch..changes
While languishing in the glow of havingjust
developeda logical set of relational tables
and having the documentation asproof, it is
still possible to make changes. Treated cor‑
rectly these changes can be carried back to
the conceptual level and incorporated into
the Fact Compiler listing by selecting the
Recompile option in its menu system. By
switching focus onto a specific table, an icon
on the toolbar can expand the table to show
table attribute types, sizes and the descrip‑
tions which map from the conceptual
model. At this point it is possible to refine
the attribute specifications before stepping
forward to generate the physical tables. It’s
even possible to reduce the tables to a set of
linked icons, but not really worth the effort
involved.

Direct drive
TheAccess driver is the only one which ac‑
tually develops the tables directly. Perhaps
there’s a hint of nepotism, conversely it
may simply underline that Access is a true
contender as a desktop RDBMS.A lot of
corporates seem to think so. Nevertheless,
all other drivers require the produced

EX] Show Facts

1. ClassTerm: Nested object-type
2. Country: Simple object-type identified by ‘code’ and implemented as ‘varchar 3°
3. FirstName: String value object-type implemented as ‘varchar 20°
4. Grade: Simple object-type identified by ‘mark’ and implemented as ‘character 10°

Figure3 - The selected objects are ‘verbalised’ to aid understanding

script or program module to be submitted
to the DBMS separately. There is some
goodjustification for allowing the developer
to intervene at this stage. The Desktop

DBMS’s obviously haveavarying capability
to performasfully relationaldatabases.The
scripts and modules generated provide
good documentation of the limitations and

N EW RELEASE
KEEP YOUR SOURCE INTEGRITY™

Keep your Source Integrity™with the
absolute best configuration management
system available for
Client/Server
development.
Project
Management
MKS RCS thinks andworks
the way you do - in terms
of projects. You can auto‑
matically track all files includedwithin any
project. You can also track who is currently
modifyingafile andwhich version of an
archive should be used for the next build.
Additional New Features
® Promotionallows you to fully
track your project as it passes
from one level of the software
development life cycle to another.
& Visual Basic Integrationgives
you configuration management
functionality right from your
familiar Visual Basic environment.

To Order ~ Call 071 833 1022

C O N T R
S Y S T E M

®@EnhancedNetWare security gives
your source code the top notch security
it deserves.
®@Sandboxes allow you to fully test any
changes you make to the project before
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master.
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January 1994
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management edge

And More ...
Designedbydevelopers for developers,
MKS RCS includes:
® Make/ConfigurationBuilder included
at noadditional cost

® visual color coded differencing
§ unlimitedbranchingand merging,
locking, binary file support, access lists
file conversion utility for SCCS &
PVCS files

BBfully documentedAPI available with
special pricing for developers

® Multi-platform support:
e DOS eWindows e UNIX e OS/2
eWindows NT e &More
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35KingStreet North
Waterloo, ONCanada N2} 2W9
Tel: (519) 884-2251 Fax: (519) 884-8861
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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, ropust . 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.

Logic Programming Associates Ltd
Phone (US Toll Free): 1-200-949-7567
Phone: +44 81 871 2016 - Fax: +44 81 874 0449
Email: lpa@cix.compulink.co.uk - Compuserve: 100135,134‑

Other Services
MANUALS FULL ARTWORK/ORIGINATION
WIRE-O-BINDING TABBING SHRINK WRAPPING
DATA CONVERSION OVERPRINTED DISK SLEEVES
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Price one colour | Per extra colour
a0 | £36

per 1000 run-on | £22

Supplied on A4 sheets - Permanent adhesive
Inclusive of delivery - VAT excluded

Ridgeway Press, 13Horseshoe Park, Pangbourne, Berks RG8 7JW
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Distinct.
TCP/IP
for Windows.(#s)

APIs for Windows Sockets, Berkeley
Sockets, ONC RPC/XDR, Telnet, FTP, NetWin,
SMTP, POP2/POP3, and NNTP.
Up to 128 concurrent sessions with user
definable buffers and timeout values.
Supports NDIS, ODI and Packet drivers, SLIP,
CSLIP and PPPwith powerful scripting.
BOOTP and RARP client and server.
Co-exists with Netware, Lan Manager, Vines,
Lantastic and Pathworks at no additional cost.
Over 200 KB source code sample programs.
Complete network configuration program with
automated network detection technology.
Includes C++ Class Libraries

Includes all the above features PLUS Telnet
VT emulator, drag and drop FTP client and
server, TFTP, LPR, LPD, transparent printing,
Network Monitor, Finger and more.

@ TCP/IP custom controls (VBX) for Visual Basic
from the winner of the BasicPro readers choice
award. Includes custom controls for Windows
Sockets, FTP and Telnet.

$ Ideal for writing Visual Basic front ends to
client/server applications.

071 833 1022
System Science Yc Ye

venwse Qstinct
Use as an add on to the other kits or alone.
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steps required. Considering the cost of
some of these drivers, it is surprising that
some sort of runtime module is not in‑
cluded.

Impressions
Overall, in terms of cost, it is expensive.
Quite apart from the former somewhat bi‑
z a t r e pricing structure (it used to be possi‑
ble to buy the same product for a different
price depending upon the order in which
the modules were obtained) there is the
commitment required in the initial learn‑
ing curve and possibly support after that.
It seems squarely aimed at the companies
who have gained Access or who are pursu‑
ing the small-sized client server platforms.
Training is almost a necessity, if only to
get a translation of the terms. Certainly it
offers a daunting task to us lesser mortals
who lost track of academia many years
ago.

ICS Solutions Ltd is the exclusive dis‑
tributor in the UK. It also provides training
and ongoing technical support contracts.

With perseverance and a few mainte‑
nance revisions, InfoModeler offers bene‑
fits to serious database developers,
benefitswhich seem to bemissing from al‑

most all current DBMSs. To re-iterate a
point made earlier, it is not a substitute for
ability. It doesn’t open Pandora’s Box. It
does help those designers under stress, un‑
able to organise themselves or those with

In trying to beconcise it
regurgitates one of the
most obscure dictionaries
and often provides
cyclic definitions

large complex projects to hang all the de‑
tails on a rigorous framework. The disci‑
pline can save time, reduce mistakes and
provide the uniformity for which organisa‑
tionsstrive.

An outstanding potential benefit lies in
being able to migrate a conceptual model
from one RDBMS to another with the mini‑
mum of fuss, yet still evoke warnings of
what implementation problems may exist.
Undoubtedly, it fills agap in the developers’
arsenal of database tools. Whether there is

justification for the commitment depends
upon each developer and the work on hand.
For those already involved in structured
analysis and design for applications, Info‑
Modeler doesn’t (yet) bridge the gap to
such development methodologies.
Asymetrix is keenly watching the market‑
place and perhaps when repositories of
some 4GLs become more open, the inter‑
change will be made easier. It is intent on
achieving Chicago compliance for v2.0 with
all its attendant object-level benefits
through OLE.

Database design is not easy at the best of
times and although InfoModeler in its cur‑
rent guise may not gel immediately, never‑
theless, given time and_ the right
circumstances it could prove to be an indis‑
pensable aid. a

Bibliography
Conceptual Schema & Relational Database
Design by GM Nijssen and Dr TA Halpin
Publishers: PrenticeHall.

InfoModeller isdistributed in the UKbyICS
Solutions Ltd, 0256 840494. DarrellDixon
is a Freelancejournalist and independent ap‑
plication developer.

KIBWORTH COMPUTER
TRAINING

68 Springfield Crescent, Kibworth Beauchamp, Leicester LE8OLH

Windows programmingfor C programmers

C++ class libraries:MFCand/or OWL
A unique tutorial approach

Public courses are limited to amaximumof four attendees, to provide
amaximumof individual attention.These are in ideal learning

conditions,with at least one computer per attendee,good food and no
distraction.

Similar courses can bearranged on-site, customised to your exact
requirements at affordable prices, sobe sure to obtain our quote.

The most appropriate content
Whenever possible the subject matter of the course exampleswill
relate to the application interest of attendees. Courses normally
conform to the latest releasesof either Borlandor Microsoft

compilers, other arrangements are possible.The coverage of program
design approaches is tailored to attendees’ previous experience.

Our pricing policy
The very experienced proprietor aims to charge no more for individual
consideration in this groups than larger organisations charge for their
more regimental approach.This is possible because nomiddle-men

are supported, only the middlewomanwho helpswith the
administration.
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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 RG134DGTel: (0635)873670
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“We chose PVCSbecause the
vendors of our newdevelop‑
ment tools recommendedIt.
They toldusSoftware
ConfigurationManagement
was anecessity forproductive
development on the LAN.
I'mgladwelistened
to them. PVCShasproven
tobeinvaluable. Wenow
have superb control over all
development efforts.”

The Major Development Tool Vendors Agree: PVCS
Is Essential for Productive Development on the LAN
SelectedVendors: PVCSDeveloper's Toolkit LeverageYour ;
Borland International IDE pves pucs Tool Investmentwith PVCS
Digitalk Team/V Secsian Configuration There’s a reasonwhy all ma jo r Client/Server

Manager Builder and LANdevelopment vendors have formed
Gupta Technologies, Inc. allianceswith INTERSOLV. It’sPVCS‑
HPSoftBench PUCcS pvcs the standard for Software Configuration

Reporter ‐ M t onthe LAN. It’s a vital
ingredient for productive LANdevelopment.

IBM 0S/2
interactive: Unie EveryMajor Development Tool 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 meansmore efficient
Microsoft PWB development and easily enforced standards. It means consistent audit trails for all
Saiuereatt PowelBuilder development, and the ability to correct errors andanomalies at any time.

SCO SeriousApplication Development DemandsPVCS
The trend is clear. Importantapplications in your company are movingto the LAN.

u e s 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
ReadmarSystemsLtd, 239 Kilburn Park Road, London NW6 5LG
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Mysteria :
It finally arrived. I'd seen the ad for MPC CD-ROM. Rung up for my “review
copy (yeah, I’ve got absolutely no interest in it myself, | just feel that our
readers should know what's out there...cough’). Got thoroughly over-excited,
interrogated the post-boy every morning (relations are pretty strained now).
And it’s here.
Myst is everything you'd expect it to be.Which is actually pretty surprising.
The promises of computer adventure games, for me, have always lived
somewhere on the other side of advertising reality. Like when| first saw the
Sindy dolls house on television: oh what fun me and Sindy could have
together. Then my best friend’s parents bought her one: we sat in dismay
surrounded by assorted pieces of pink and blue plastic. And computer
adventure games have always seemed pretty much the same.The advert
looks good, the idea is sound: but you still end up with this little bitmapped
icon walking around different Sonic-esque levels.
Myst, however, has put an end to my disillusionment. It’s all those words that
advertisers love: haunting, beautiful, intreaguing but most important of all, it's
addictive.You're given no instructions. All you are told is that you have land‑
ed ona surreal island, with no option other than to explore. There is a goal:
but you have to determine it.
When I’ve wrestled my copy back from the clutches of my Publisher (and |
will). I’m going to get to the bottom of this fantasy world. I’m going to cata‑
logue all the information, solve the puzzles and find out what’s going on. If
only so that | can stop dreaming about trees, space ships and combination
numbers...

Lastmo

Ctrl/Break
EXE Magazine
50 Poland Street
LondonW1V 4AX

ACROSS
1 Channel Tunnel content? (7)
5 Capturing data in the Thames Valley (7)
9 Highly flexible musical input/output unit? (5)
10What all channels do to 1ac (9)
11Name bit somehow surrounding

14Triplet code for Hooke’s law (9)

20How the analyst copes with the
23Part of the cpu? (3-4)

29Go round, led round the pivot (7)

ANWERSTO OCTOBER'S EXE

APTNESS 7. ITINERARY 8. NEGATES 1

der of the Month
of Control Break’s ceaseless quest for EXE Reader of the Month.We vowed to
search far and wide, leaving no stone unturned, no bar unvisited and in particu‑

_ lar no half pint of lager undrunk in our mission to find he who is truly deserving.

highest quality, with a bijou EXE logo above the breast pocket. How could you

13... arrangement of matrix with aluminium (7)

17British computer firm may becomea great tree (5)
19Fundamental coding environment? (5)

25Trapped like the items ina linked list (7)
27Able, | calm rough waters that can be reimbursed (9)
28Red Square saint is 19, but 50 not 10 (5)

30How the device battles the current! (7)

Cybercakes
“Internet has been available for

over 20 years’ it says here,yep, that’s
true. ‘However, till now it has been the preserve

of the elite men fromacademia,
ments’: this alsohas

of Cyberia’s£50
neighbourhoodof the rwish to pop
along: if only to try and: newbies’(internet vir‑

gins) LedZeppelin, hanging outwhilst
recording their new album. ‑

nth, within these very pages, you bore witness to the commencement

The prize? The Venerable Vestment of Development of course: fashioned to the

possibly resist? We already have a rogues gallery extra‑
ordinaire currently being displayed in the corridors of
EXE: if all else fails Control Break seesa profitable
future in extortion and blackmail. Next month sees
the unveiling of the first ever EXE Reader of the
Month: all you have to do is send in a photograph of

the nominee, with a few words on what they're like,what
they do and why you feel they deserve to win. _

DOWN
Memory holds silver, showing its function (7)
Optical disc capacity (9)
She got her gun with a Hall effect (5)
Little science and art make video connector (5)
Educated once more for new vocation (9)
They're rare, seamen with perpendiculars (9)
Information technology lay-about in southern state (5)

8 Men and girl make old bug... (7)
12... as son returns with negatives (3)
15Givena familiar label? (9)
16Highly sensitive and not in a good mood (9)
183 may link with philosophies to make living creatures (9)
19Two way religions it splits down the middle (7)
21Ron’s glum girl makes the old third person form (3)
22Prepares the horse with 3D points of inflection (7)
24 Two way start round crone with Indian onion cake (5)
25 Remove values from store (5)
26 French Fathers with monasteries, why not? (5)

eg

bugged system (9)

)

ACROSS 1.COMPUTERISATION 9. ANALYST 10. NOTHING
11.NESTS 12. INCREMENT 13. LIAISES 15.DISBARS 16.
TRAFFIC 18.MISTYPE21. INDUCTORS 23. OUTER 25.
GENUINE 26. INERTIA 27.REDUNDANCY CHECK DOWN 1.
CHANNEL 2. MOANS 3. ULYSSES 4. EXTRINSIC 5. TONIC 6.

4. ABANDONED 15.
DUMPSRISC 16.TRIGGER 17. FICTION 19. STOLEIC 20.
EARMARK 22. OMEGA 24.TITLE



Control Break was amused and delighted to see this advert in the most excel‑
lent Wired magazine. ‘Geekware’, from Metrowerks, is an inspired invention.
These shirts are still not available in the UK, and the situation looks likely to
stay the same for some time. Apparently demand in the US has been so great,
Metrowerks has had to stop running the adverts while it tries to keep up with
orders. But your ever-faithful and wily Control Break has come up trumps again:
we’ve got one of these shirts (wrestled from the jealous arms of the Editor) to
give away to the lucky, lucky reader who can tell us which software product,
recently reviewed in EXE, Metrowerks purveys.
Of course, if none of you feel like writing in, then we'll just have to keep it our‑
selves... what a shame: | feel a strange sense of foreboding with regard to the
postman.

The third EXE Readers Club token is now within.
out and send it to us with the previous two token:
Readers Club pack. If you’ve only just started sub
you been?) don’t worry: collect tokens from forth
these.

Join the EXE Readers Club for an impressive list
offers, discounts and bargains. Keep your eyes pe
Break every month for the latest selection.

You've read the review now buy the product! Silicon
EXE readers an extended chance to buy Poet for
32 for Mary Hope’s assessment. /

Just a quick reminder that the EXE Gupta “SQL
Day’ will be held in London at the Church House
Deans Yard, Westminster on November 22nd. Fora
attend the seminar and receive an additional two yea
If you haven’t already, why not write in or phone forani
for the all new EXE Software Developers Challenge, ta
Software Developer's Forum on the 8th and 9th of

ment community.

‘l read EXE because... Finish this highly origir
lenging sentence and you could be the lucky reac
Software Hamper! Our special Christmas Gift to
will be packed with software, games, an EXE Reader
Christmas pudding (yum).

Ring Suzanne Chamberlain NOW on 071287 51
of all our special offers.

Free Books

Taligent’s Guide To Designing Programs
(Well-Mannered Object-Oriented Design
in C++) by Taligent and published by
Addison Wesley. Official documentation for
developers working in the Taligent
Application Environment.We have five
copies to give away: send your postcards
marked ‘Taligent’.

Fundamental Algorithms by Donald
Knuth. Published by Addison Wesley this
is a programming classic and comes
highly recommended
by our former Editor,
Will Watts. What more
can we say? We have
three copies to give
away: send your post‑
cards marked ‘Knuth’.

GARBAGE
COLLECTOR

Sst r Va r = r r r (IsNull (AnyTable
| ("AnyFiela")| ) , Format+ AnyTable (mq oleae) (SOME_consr)

This code is Part of a v| i n a l ‑
Data Access. (All onons f o uusing

WhGanaceae your Own program hiccups t
ollector. With €nough mistakes ‑

uCould have an E ;
the Editor's! XEtshirt collection to rival

Cream teas galore! Hurrah!
Gosh our publisher really is a brick. She’s
come up wi th this simply smashing idea fo r a
comp. The first lucky guy or gal to write in
and tell us which river is pictured in the adja‑
cent snap wins a Bed and Breakfast weekend
for t w o in Devon. (Hint: Look at the cover).
We’re sure you'll have a ripping t ime.
Send your competition entries to ‘Whata jolly
competition’ care of the EXE address.

Brion .» Betty
“ Y o u Don'T OH=~

HAVE ANY Worries )WHAT IT
OR RESPOMSIBILITIES WOoULCD BE
O R B I L L S . “ | LIKE To
SOMETIMES WISH HAVE

WAS SusT A SOMEONE
COMPUTER |

byNail Kerber
OH, THAT REMINDS

ME, YouR w i f &
P H O N E D .SHE WANTS

‘Yoo To Do AW THE
SHoePING, HooveR
HE HOUSE c x :

AND P I C K u p H E R
DRESS FROM T H E

CLEANERS 1



OPEN SYSTEMS

An easy
route to Unix?
Tim Joyce from Protek

looks at the potential aay
attractions of using Visual C++

as a cross-platform tool,
allowing Windows

programmers to penetrate the
Unix/Motif marketplace with

existing applications.

With the current growth in the Unix Work‑
station market, there is an increasing de‑
mand for sophisticated applications on the
Unix/Motif platform. You know the type,
user-friendly, intuitive applications that Win‑
dows users now take for granted. So the
question facing many a Windows applica‑
tion programmer is: ‘How do I break into
this lucrative and expanding marketplace?’

One approach is to re-engineer the appli‑
cation completely for Unix/Motif. For many
Windows houses, this approach would in‑
volve investing in expensive development
workstations and buying in Unix/Motif ex‑
pertise. Then having spent a considerable
amount of time redesigning the GUI for
Unix/Motif you would have two sets of
source code, adding to maintenance costs,
and an application which behaves differ‑
ently on each platform. Clearly not an ideal
situation.

Considering GUI portability
It is important at this point to examine two
factors vital to GUI design, specifically
where more than one platform is being tar‑
geted. First, the native ‘look and feel’ of a

SCRIBBLE Windows Application - Scrib1
File Edit Pen View Window Help

Scribl

( + +
3.1

Figure 1 - Scribble application runningunder Windows
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GUI is determined by the Style Guide. This
dictates the layout of the interface and its
underlying behaviour. As an example, the
Maximise/Minimise buttons in MSWin‑
dows are always in the top right hand cor‑
ner of a window and must always perform
the same function. In Motif these buttons
look completely different but behave in the
same way. Next is integration. AGUI will
have to integrate with the platform’s operat‑
ing environment to take advantage of its ad‑
ditional features. Integration with other
applications can also be highly important
for certain applications.

An application which lacks conformity to
a platform’s Style Guide and/or has prob‑
lemswith integration,will have features that
do not quite behave in the expected man‑
ner. These can be small deviations from the
style guide, giving the impression that the
application is ‘buggy’. The result of this will
be user frustration, a drop in productivity
and an unsuccessful product.

Problemswith porting tools
A common way of avoiding these problems
is to use one of the many cross-platform so‑
lutions now available.The tools available fall
into five main categories. Binary Emulation
provides a mechanism for end users to run
binary Windows applications on Unix. Lay‑
ered Toolkits provide a proprietary virtual
API that makes calls to the native APIs of
target platforms. Emulation Toolkits use a
proprietary virtual API to emulate the native
APIs of target platforms Portable Applica‑
tion Frameworks offer a set of proprietary
C++ classes that provide basic portability via
a set of prebuilt application services. Ported
AFIs allow developers to program to an in‑
dustry standard native API which is made
available on another platform.

Let’s take a look at the pros and cons of
these one at a time. In Binary Emulation,
such asthe approach taken by SoftWindows
from Insignia Solutions and Wabi from Sun
Select, no additional development is re
quired to run the application on Unix, but
there are performance penalties. The appli‑
cation will not comply to the native ‘look and
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IMSL’ C Numerical Libraries
¢ Mathematical functions range from

linear systems, to eigensystem analysis,
to optimization.

¢ Statistical functions range from analysis
of variance to time series analysis and
forecasting.

Exponent Graphics’ f o r C
¢ Interactive graphics library produces over

30 different scientific and business plots in
2Dand 3D. N o w Ava i l ab le
Built-in GUI allows you toquickly modify f o r PC 's Visual Numerics’
plots, access your data, prototype results
and perform “what if’ analysis. F o r m o r e in format ion or f o r a 30-day f ree trial, ca l l your neares t office:

Exponent Graphics’ f o r X U.K Office, Tel: +44-753-790600 Fax: +44-753-790601 Email: info@vniuk.co.uk
¢ Plot widget library designed specifically for French Office, Tel: +33-1-46 939420 Fax: +33-1-46 939439

the OSF/Motif application developer. German Office, Tel: +49-711-7287 490 Fax: +49-711-7287 499

* Extensive widget hierarchy provides over Supported on Sun Microsystems, Silicon Graphics, IBM®, Hewlett-Packard®, and Digital Equipment computing platforms.
1 80 X resources IMSL is a trademark of Visual Numerics, Inc. All other brand or product names are trademarks of their respective owners.
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T e ‐ ‐ ‐S T R A C K I N G T O O L .‘Software Defect 2] ‐_‐Desetiption NoWorkaround AvailablePressing Shift+Escto switch between filescausesthe
[CodeL B } | p r o g r a mt olock up. Must reboot.
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‘ A ta glance,you can tellthe status o f any defect o r I N T H E U K , C O N T A C T G R E Y M A T T E R , A R C H I M E D E S
change order, whois responsiblefor correctingthe C A L L 0 3 6 4 6 5 4 1 0 0 - F A X 0 3 6 4 6 5 4 2 0 0 S O F T W A R E

defector implementingthe change, andwhen the
updatedversion isexpected.” Archimedes Software, Inc. 2159 Union Street, San Francisco, CA94123, USA.
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Overall benefits:
@Target independent
cross-platform generation
@n-tier partitioning (not
just 3-tier) and multiple
partitioning schemes
mean flexible, scalable
applications
@CompiledC code for
high performance
@Generationof C, SQL
andmiddleware for a
complete application
@Object management
facilities to makeOO
benefitsa reality for any
developer
@Object repository for
team development
Represented in theUK
and Irelandby

SYSTEMS FX
The Gables, Market Square,
PrincesRisborough,
Bucks HP27OAN
Telephone 01 844 275175 ©
Fax01 844 343615
...Quality Tools forGUIand
Client/ServerDevelopers



feel’ and will not interactwith native applica‑
tions.

LayeredToolkits such asXVT from XVT
Technology build on the native API. This
helps with conformity to the native ‘look
and feel’. While it works well with simple ap‑
plications, this approach is of the lowest
common denominator (LCD) variety, so
only those features available on both plat‑
forms are supported. Developers have to
learn and then depend onanew virtualAPI.

The LCD trap is avoided in Emulation
Toolkits (eg Galaxy from Visix and Open In‑
terface from Neuron Data), since they sup‑
port features not available on native
platforms. Again, they are reasonably easy
to use, but retraining is required to learn a
new virtual API. The very fact that these
toolkits are emulations means that they will
not interact with native applications. Al‑
though the ‘look’ may be close to the native
environment, the ‘feel’ will not.

Portable Application Frameworks_ like
zApp from Inmark provide the C++ equiva‑
lent to LayeredToolkits, plus a range of pre‑
built application services. This solution falls
into the LCD trap. Applications have to be
rearchitected completely.

Ported APIs such asWind/U from Bris‑
tol Technology build on the native API of
the target platform, so the ‘look and feel’ is
the same asa native application. A high per‑
centage of source functionality is provided.
Source is written in a native API (Windows
SDK, VC++/MFC) so they are able to make
the most of existing investment.These tools
concentrate on a single API, so when port‑
ing to more than one platform it becomes
necessary to dealwith multiplevendors.

GUI incompatible
Irrespective of the cross-platform solution
you chose it is important to understand
some of the basic differences between Win‑
dows and Unix/Motif. Windows and Motif
differ in the fundamental way that a pro‑
gram interacts with the windowing system.

Motif is a distributed windowing system,
allowing multiple applications to run con‑
currently, so programs must handle events
asynchronously. This can cause problems
when checking that calls to a library have
been successful, although error handlers
can be added. In Windows all events are
synchronous. One can always check for the
returnvalue.

In Motif, events are used to notify a
program to take certain actions. Program‑
mers generally will not get involved with
the X event loop. Widgets will interactwith
programs via callbacks, the XToolkit hav‑
ing taken care of the event processing and
ensured that the Widget receives the cor‑
rect event. In Windows, the programmer
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oo =
Incompatibilities when

compiling MFC under Unix
Example (1): Class Definitions
Visual C++ allows an extra semicolon at
the end of class definitions:

/ / N o n - p o r t a b l e C o d e
DECLARE DYNAMIC ( C l a s s N a m e ) ;
/ / P o r t a b l e C o d e
DECLARE DYNAMIC ( C l a s s N a m e )

Example (2): Type Casting
Unix C++ compilers only support the C
syntax for type casting

/ / N o n - P o r t a b l e C o d e
date.d_Day=unsigned c h a r ( i )
/ / P o r t a b l e C o d e
d a t e . d Day=(uns igned c h a r ) i ;

Example (3): Interchanging Types
//Non-Portable Code
BOOL WinCalApp:
/ / P o r t a b l e C o d e
i n t W i n C a l A p p :

: E x i t I n s t a n c e( )

: E x i t I n s t a n c e( )

Example (4): Variable Declarations
Visual C++ allows variable declarations
in switch statement cases without requir‑
ing a new scope

/ / a v e a l d a y
d e f a u l t  :

OPEN SYSTEMS

i n t real_day=d_Cel lType [cel l ] ;
D o i t ( rea l_day )

To make this portable, enclose the state‑
ment in a pair of braces to explicitly de‑
fine the scope of the newvariable

d e f a u l t  :

{
/ / a r e a l d a y
i n t r ea l_day=d_Ce l lType [ce l1 l ] ;
D o i t ( rea l_day)

Example (5): Compilation
" a f x w i n . h " , l i n e 1694 : w a r n ‑
i n g : C S t a t i c : : C r e a t e ( )
h i d e s v i r t u a l
CWnd : : C r e a t e ( )

Example (6): Word Sizes
The following is an example of working
but non portable Windows code:

t y p e d e f u n s i g n e d s h o r t WORD;
i n t f u n c t i o n ( )
{

W o r d w Tw o ;
i n t n O n e ;

wTwo=(WORD) n O n e ;

has to implement many message proce‑
dures to cope with the numerous messages
sent to the application from the windowing
system.

Unix is a 32-bit preemptive multitasking
operating system, with protected address
space. In contrast, Windows is a 16-bit oper‑
ating system, is non-preemptive and allows
applications to share resources.

Motif is distributed with a client and a
server; Windows is not. This means that
Windows is faster asit draws directly to the
frame buffer, but Motif applications can be
transported across a network toa variety of
servers.

In Windows all user interface objects are
statically defined in resource files. It is up to
the developer to make changes. Motif sup‑
ports geometry management: developers do
not usually get involved in relaying out ob‑

EXE: The Software Developers’ Magazine
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jects. One can specify static resources via
UIL.

Attributes such as fonts and colours can
be changed by end users in both Motif and
Windows. In Windows, changes made using
the Control Panel globally effect all applica‑
tions. In Motif, application attributes can be
manipulated through X resources. The ap‑
plication developer can specify the attrib‑
utes end users have access to.

Missing features
There are a number of features available on
Windows that are not available on Motif.Win‑
dows hasa standard context sensitive hy‑
pertext help system. A program accesses this
via one function call, WinHelp ( ) . SoallWin‑
dows applications have a common look and
feel to their help systems. No such standard
application help system exists for Motif.
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Windows applications have a common print‑
ingmodel too. This allows user selection of
printers and printer resources and provides
WYSIWYG printing. Although planned for
the future, no such standard currently ex‑
ists for Motif.

An increasingly important feature to
any Windows developer is OLE (Object
Linking and Embedding). It is becoming
central to application development using
Visual C++. Windows Controls do not al‑
ways have an equivalent MotifWidget. An
example of this is the combo box. There
are several other features important to
Windows that are not available on
Unix/Motif. Notable amongst these are
Dynamic Link Libraries (DLLs), Dynamic
Data Exchange (DDE) and common dia‑
logs. These will be well known to the Win‑
dows community.

Messy desktops
Integral to the functionality and behaviour
of many Windows applications is the Multi‑
ple Document Interface (MDI) paradigm.
This allows several documents to be open at
once and contained within the application.
The MDIchildren are clippedwithin the ap‑
plication, thus avoiding confusion asto own‑
ership. The children can be tiled, cascaded,
iconified and maximised. Motif applications

SCRIBBLEWindowsApplicati
Edit Ben View Window Help

Figure2- AMotifversion of Scribble

use free floating application shells for multi‑
ple documents. This gives the ‘messy desk‑
top’ paradigm.
When comparing the two windowing

systems, it becomes clear that at the p r e
sent timeWindows is considerably more ad‑
vanced than Motif. The Windows API is
also the most prevalent of the available pro‑

gramming interfaces. This, combined with
the numerous high-quality tools available
for Windows provides a strong argument
for using the Windows API as the corner‑
stone of your cross-platform development
strategy. Figures 1and2 illustrate what can
be used.TheWindows application in Figure
1hasbeenported to Motif in Figure 2.

Add a spatial dimension with Map Tools™
Nowyou have a choice of software tool-kits for mapping & GIS in Windows
Map Server™v.2 DLL for C/C++
¢ Accepts map data in various formats DXF, OS NTF-2
* Allows full pan, zoom & true map scales =a

Mdap Edit

¢ Allows multiple colour map layers, multiple Windows
* Costs £299 with sample code, data &manual

Map Editor™for Map Server v.2
¢ Allows creation and revision of map data
* Edits points, lines, polygons and text objects
* Costs £149 with sample code, data & manual

A t l a n t i c

Map Control™v.2 for Visual Basic
¢ Like Map Server but uses properties in VB
* Builds rapid prototypes with maps & plans
* Costs £299 with sample code, data & manual

Add £5.50 p&p & VAT
MasterCard, VISA, AMEX

Geosoft Ltd
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mer, it's a must! Here’s why: BOUNDS-CHECKER puts you in con‑
trol of software program bugs. It's that simple! No other develop‑
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automatically. Here’showit works: BOUNDS-CHECKER sets hun‑
dreds of breakpoints within your program fo monitor its behavior.
Whena bug is detected, BOUNDS-CHECKER immediately stops
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Confused about the API?
Now that we have covered some of the fun‑
damental differences betweenWindows and
Unix/Motif, let’s look at some specific ex‑
amples of portability problems. Here I will
concentrate on the use of Visual C++ and
MFC (Microsoft Foundation Classes), the
preferred UI builder for Windows, which
can also be used as a cross-platform devel‑
opment tool. These problems also apply to
other cross-platform solutions.
The first program facing the developer is

that there are several Windows APIs: Win16,
Win32 and Win32s. Of these Win32s is the
cross-platform API. It is available on Win‑
dows 3.1, Windows NT, Macintosh System 7
(fromMicrosoft) and Unix/Motif (from Bris‑
tol Technology).Writing toWin32s andMFC
can result in a single source code for all the
above platforms. Win32s includes features
from Win32 but non-portable functions from
Win16 havebeen removed and should not be
usedfor portablecode.

Next is the question of which compiler.
Generally speaking, Unix compilers are
based on the AT&T CFront implementation
and most Windows compilers are CFront
3.0 compatible. The Visual C++ compiler is,
in the main, compatible with C++ compilers

supplied by Sun, HP and IBM. However
there are some minor differences to watch
out for. As can be seen in Example 3,Visual
C++ allows you to interchange type i n t and
user defined type BOOL. With Unix C++

Some Unixworkstations
have Big-endian byte
ordering, asopposed to
little-endian on Intel

compilers these are different types, so the
return value must match the base class re‑
turn value type. Another incompatibility re‑
gards the scope rules. In Example 4, Visual
C++ allows variable declarations in switch
statement cases without requiring a new
scope. MFC uses Visual C++ compiler
#pragma w a r n i n g ( d i s a b l e 4 x x x )
directives to eliminate warning messages
during compiles. So you can ignore warn‑
ings such as those found in Example 5.

Example 6 showsa piece of working but
non-portable Windows code. The reason
that this code will not port to a 32-bit envi‑
ronment like NT or Unix is that integers in

22A, Bartleet Road, Washford Industrial Estate, Redditch, Worcestershire, B98 ODG. England.
Tel: 0527 510 105 Fax: 0527 514 229

DOS;WINDOWS & OS/2 PROGRAMS
ding 32 Bit &DOS Extenders

LAN SINGLE PLUG
Including Peer-to-Peer

Files-Option™ :
Optional Data Encryption |
Windows files & DLL’s :‑

Windows are usually 16-bitswide but in NT
and Unix they are 32-bits wide. Problems
would occur if the value of none is greater
than 65,535 because it would become too
large to fit into w Iwo .
Another point to consider is byte/word

ordering. Some Unix workstations have
Big-endian byte ordering, as opposed to lit‑
tle-endian on Intel. Socode assumes that an
internal order is non-portable. To avoid this
problem use the HIBYTE, LOBYTE, H I ‑
WORD, LOWORD macros.

Conclusion
The Windows API offers a rich and sophisti‑
catedWindowing environment.VC+-/MFC al‑
lows application programmers to usea familiar
andwidely used programmingenvironment as
the cornerstone of their cross-platform strat‑
egy. By following some simple rulesandavoid‑
ing a few portability pitfalls, Windows
applications can now be recompiled to run on
all the various flavours of Windows, plus
MacintoshandUnix/Motif.

TimJoyce worksfor Protek, who distribute
andsupport a wide range of Software devel‑
opment products includingWind/U in the
UK. He can becontacted on 0628 75959 or
via email: info@protek.co.uk
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OBJECTIVE

Smoother
operators

Elegance is fleeting in
the world of

programming, no less so in
implementing C++ class

operators. Crosbie Fitch
claims his approach is an

improvement.

/* "LARGE.HPP": */

Let’s say you’ve got a non-trivial data struc‑
ture; a bitmap, a 4x4 matrix, or a fixed array
of some sort. You want to be able to treat it
as though it were a simple value and pro‑
vide arithmetic operator overloading, but
without tearing your hair out figuring how
to avoid passing by value. Briefly, the solu‑
tion is to design a class that contains a
pointer to a dynamically allocated instance
of the large object. This is actually a com‑
mon technique, rarely documented, be‑
cause I suspect most programmers
consider it too trivial to write an article
about.

There is an enhancement to this tech‑
nique which introduces a_ reference
counter to delete the object automatically
when all references have ceased. This is
similar to the way in which some program‑
ming environments such as Smalltalk and
LISP provide what’s known as automatic
garbage collection. In this article I will be
describing how to implement this refer‑
ence counter. I will also be presenting a
variant of this technique that simulates val‑
ues rather than references. In the former
case the container simulates a value, but
will reference the same value it was initial‑
ised with until a change to the value is at‑
tempted, whereupon it will create a new
instance. The latter case is where the con‑

/ * C L a r g e c l a s s , b e i n g a c l a s s c o n t a i n i n g l a r g e amounts o f d a t a * /
# i f !defined(LARGE_HPP)
#tdefine LARGE_HPP
#include<IOStream.h>

c l a s s C L a r g e
{
p r i v a t e :
/ * T h i s c o u l d b e a 100x100 m a t r i x o f ‘ d o u b l e ’ , s a y * /

he
#endi f

Figure 1 - Large data structure class
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tainer simulates a reference to an automat‑
ically created instance.All copies of the con‑
tainer will always modify the original
instance. However, when all references
cease, the original instanceis deleted.

Over the last four years I have generally
found the reference counter a very useful
and powerful way of making responsibility
of creation and deletion of objects inde
pendent of where they were created. Thus if
there are two or more repositories of ob‑
jects, with objects being passed from one to
the other, and either repository must be
able to close before the other, it is very use‑
ful to know that the objects will only be de‑
stroyed when neither of the repositories
requires them. It is also convenient, as is
usual with referenced objects, to be able to
make a single change to one object and
have this change occur globally.

I must admit that the technique of simu‑
lating values is one that I have rarely, if
ever, used. Even so, it appears to lend itself
to the problem of manipulating large data
structures within expressions which is the
main subject of this article.

Looking back
Francis Glassborow, decrying textbook
methods, provided one way to avoid opera‑
tors passing by value in EXEApril 94. In be‑
lated response I wrote a letter (EXE
September 94) defending my recollection of
the textbook version. When developing a
simple container class, it is important to
consider whether the contained value must
occupy the same storage for the lifetime of
the container. If this is the case then you
should use the contained classes’ assign‑
ment operator.

Wasted effort
Some compilers optimise the passing of
huge data structures by value. They do this
in a similar way, by passing by reference
and only creating a new copy when an at‑
tempt to modify it is made (or its address is
taken, say). This is one of the reasons why
the v o l a t i l e specifier is provided, to let
the compiler know that a copy must always
be made immediately, as the variable risks
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OBJECTIVE
/* "LARGE.CPP": */
/ * D e fi n i t i o n s o f members o f
C L a r g e  * /
# inc lude " L a r g e . h p p "

C L a r g e : : C L a r g e ( i n t p_n)
: m_nBig(p_n)
{
}

C L a r g e & C l a r g e : : o p e r a t o r + =
(

c o n s t CLarge& p_L a r g e
)
{

m_nBigt=p_Large.m_nBig;
r e t u r n * t h i s ;

}

o s t r e a m & o p e r a t o r < <
(

o s t r e a m & p_os,
c o n s t C L a r g e & p _L a r g e

)
{

r e t u r n
p_os<<" ["<<p_Large.m_nBig<<"]";Eee Secreta i

Figure2 - CLarge class defined

being changed by another process at any
time.

But, we're getting into that thorny di‑
lemma of who’s responsible for efficiency:
programmer or compiler? My own
thoughts are that the compiler should not
be an excuse for clumsy code. The pro‑
grammer should never need to know how
the compiler turns high-level code into
low-level code and therefore should write
according to implicit behaviour of the lan‑
guage’s manipulation of data structures.
You never know when you may have to
use a compiler (or assembler) that does
not provide particular optimisations. So, I
wouldn’t be lazy and ignore the apparent
code improvements that can be made,
even if it provides negligible runtime per‑
formance benefits. The important thing is
that a compiler should not concentrate on
providing performance through optimising
lousy source, but on efficient coding of ef‑
ficient source.

/* "LARGEI.HPP":*/
/ * C L a r g e I n s t a n c e c l a s s , b e i n g a * /
/ * d e r i v a t i o n o f C L a r g e * /
/ * t h a t p r o v i d e s a r e f e r e n c e c o u n t e d
me
/ *  i n s t a n c e  * /
# i f !defined(LARGEI_HPP)
#define LARGEI_HPP
#inc lude " L a r g e . h p p "

c l a s s C L a r g e I n s t a n c e : p u b l i c C L a r g e
{
p r i v a t e :

/ * T h i s a l l o w s u p t o ULONG MAX , * /

Further advances
Now, on to improving my way of avoiding
passing large objects by value. In my letter I
suggested that you can introduce an in‑
stance counter to avoid replicating un‑
changed instances of the large object. Each
copy increments the counter, each destruc‑
tion decrements, causing deletion on zero.
Obviously any need to change the large ob‑
ject can only go ahead if it’s the only in‑
stance, otherwise a copy must be made.
Well, if you’ve already done your homework
you can compare your efforts with mine, be‑
cause I now present my solution, which
should save all the armchair programmers
out therea bit of effort.

Most large data structures, especially
those of variable length, can only befeasibly
handled by dynamic allocation. A general
purpose string class, for example, screams
out for this approach: any other would soon
end in tears. Developinga string class is a
classic exercise that every programmer
should have attempted. It automatically en‑
courages the correct approach to similar
problems such asdeveloping a matrix class.
Classes developed to contain such data
structures tend to consist of pointers to the
dynamically allocated storage, dimensional
details and supplementary information.
Typically, there is such overhead in manipu‑
lating the data that object passing over‑
heads are not very significant.

If you’ve written a string class, it’s un‑
likely you’d have any difficulty in developing
a class to handle large data structures, but if
you haven’t, or you’d like to check you
wouldn’t have missedanything, read on.

How it works
In Figures 1 and 2 we have the large class, ap‑
propriately named C L a r g e (only consisting of
a single integer in order to reduce example
code size). It would be most appropriate if this
were a significantly complex, fixed length data
structure. I am presuming that C L a r g e is an
external class, or one that you do not have the
source code to. Otherwise,you may find it eas‑
ier to dothings different to me.

/ * r e f e r e n c e s t y p i c a l l y 4 B i l l i o n * /
u n s i g n e d l o n g m_ulReferences;

p u b l i c :
C L a r g e I n s t a n c e ( c o n s t
C L a r g e I n s t a n c e & );
/ * D u p l i c a t e C L a r g e ’ s c o n s t r u c t o r s * /
CLargeInstance (int=0) ;
C L a r g e I n s t a n c e ( c o n s t C L a r g e & );
~ C L a r g e I n s t a n c e ( );
C L a r g e I n s t a n c e * R e f e r e n c e ( );
i n t D e r e f e r e n c e ( );
u n s i g n e d l o n g R e f e r e n c e s ( ) c o n s t ;

};
#end i f

Figure 4 - Includinga referencecount byderivation
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/* "BIGOP.CPP": */
/ * P r o g r a m t o t e s t S i m p l e c l a s s * /
# inc lude < I O S t r e a m . h >
# inc lude  "S imp le .hpp"

i n t m a i n ( )
{

CSimple t _ S a ( 2 );

cout<<t_Sa<<"+"<<t_Sb<<"="<<t_Satt_S
b

< < e n d l ;
r e t u r n  0 ;

}

Figure3 - Testprogram

In Figure 3 we havea test program that uses
the CSimp le class as a container of the
C L a r g e object. Now, to avoid replicating un‑
changed instances of the C L a r g e object, I
have developed the functionality of the
CS imp le class and introduced a new class
C L a r g e I n s t a n c e- see Figures 4 and 5 .

The C L a r g e I n s t a n c e class i s derived
from C L a r g e to provide a_ reference
counter. Now if C L a r g e were being devel‑
oped from scratch you could do the deriva‑
tion the other way around. You could even
merge the two, which would save having to
duplicate the constructors ashas to be done
in CLargeInstance.

The C L a r g e I n s t a n c e class allows the
tracking of multiple references to a single
instance. The first time an instance is re‑
quired, it is created. The second and sub‑
sequent requirements refer to the original.
However, the management of the refer‑
ences is performed by the C S i m p l e class.
The C L a r g e I n s t a n c e class simply pro‑
vides member functions to access the refer‑
ence counter. These are: R e f e r e n c e( ) ,
which increments the counter; D e r e f e r ‑
e n c e ( ) , which decrements the counter, re‑
turning upon ZeTO;} and
R e f e r e n c e s ( ) , which returns the value o f
the counter.

There is a check in the destructor that
the object has no references. Note that the
constructors initialise the reference count
to zero. This is in case the compiler
wishes to make its own instantiation for
any purpose. Any time we create a C L a r ‑
g e I n s t a n c e w e will always b e taking a
reference, but you never know when
your over zealous compiler will create
one as a temporary.

The C S i m p l e class i s where the real
fun starts. It’s listed in Figures 6 and 7.
Again, you have to duplicate the construc‑
tors of the original C L a r g e class, though
if none of your code needs to handle
C L a r g e objects, then you don’t need to
provide the respective constructors or con‑
versions.

T r u e
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OBJECTIVE
/* "LARGEI.CPP" */
/ * D e fi n i t i o n s o f members o f C L a r g e I n s t a n c e * /
# inc lude " L a r g e I . h p p "
# inc lude < A s s e r t . h >
# inc lude < L i m i t s . h >
#include < I O S t r e a m . h >

CLargeInstance: : C L a r g e I n s t a n c e ( c o n s t CLargeIns tanceé& P _ L I )

a s s e r t ( !m_u lReferences);
}

:  CLarge(p_LI)
, m _ u l R e f e r e n c e s(OUL)
{
}

CLargeInstance: : C L a r g e I n s t a n c e ( i n t P_n)
:  CLarge(p_n)
, ™ M _ u l R e f e r e n c e s(0UL)
{
}

CLargeInstance: : C L a r g e I n s t a n c e ( c o n s t CLarge& P_Large)
: CLarge(p_L a r g e )
, m _ u l R e f e r e n c e s(0UL)
ul
}

CLargeInstance: :~CLargeInstance()

Figure5 - CLargelnstance class defined

It’s CSimple when you know how
In the constructors and other member func‑
tions, every reference to a C L a r g e I n ‑
s t a n c e object, whether an_ existing
instance or a new one, uses the R e f e r ()
member function. This takes a reference of
the supplied instance that replaces the cur‑
rent reference, which is then dereferenced.
The instance is deleted if necessary. Note
that I have heeded my own lessonI pointed
out earlier. You take a reference before you
dereference, just in case they are to the same
object. Otherwise, you might delete what you
were about to refer to.

I have been fairly liberal with the asserts.
This is because things can get rather hairy,
and you don’t want memory leaks or refer‑
ences to freed storage. It’saswell to check that
every creation of a C L a r g e gets destroyed
eventually (by putting diagnostic messages in
the constructors anddestructors).

/* "SIMPLE.HPP": */
/ * C S i m p l e c l a s s p r o v i d e s s i m p l e c o n t a i n e r t o b e / * u s e d f o r
h o l d i n g C L a r g e o b j e c t v a l u e s * /
# i f !defined(SIMPLE_HPP)
# d e fi n e SIMPLE_HPP
# i n c l u d e < I O S t r e a m . h >
# i n c l u d e " L a r g e . h p p "
# i n c l u d e " L a r g e I . h p p "

c l a s s C S i m p l e
{
p r i v a t e :

C L a r g e I n s t a n c e * m_pLI;
v o i d R e f e r ( C L a r g e I n s t a n c e * =

( C L a r g e I n s t a n c e * )0 ) ;
p r o t e c t e d :

/ * N B T h i s may s t i l l p r o v i d e n o n - c o n s t * /

Figure 6 - Container class
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r e t u r n t h i s ;

{

}

{

}

The next member function worthy of note is
the assignment operator. Since it is not pos‑
sible to guarantee that the same storage is
used for the C L a r g e object for the lifetime
o f the C S i m p l e object, there i s little point
in using the C L a r g e assignment operator.
This is unless the C L a r g e assignment in‑
volves more than just the duplication of the
value.

All modifying operators should first
call M o d i f y ( ) t o ensure that a new in‑
stance is created if the current one has
more than one reference. The L I ( )
member function simplifies the replica‑
tion of the C L a r g e operators. Note that it
is probably most sensible if the operators
that create a new instance are implemented
in the C S i m p l e class, and the operators
that modify an instance are implemented in
the C L a r g e class and duplicated in the
C S i m p l e class. Thus binary addition is
performed by C S i m p l e , by using the re‑

i n t CLargeInstance: :Dereference ()

/ * E l s e t o o many dere fe rences * /
a s s e r t (m_u lReferences>0);
r e t u r n !--m_ulReferences;

u n s i g n e d l o n g C L a r g e I n s t a n c e : : R e f e r e n c e s ( ) c o n s t

/ * I f 0 , s h o u l d h a v e b e e n d e l e t e d * /
a s s e r t (m_u lReferences>0);
r e t u r n m_ulReferences;

flexive addition of C S i m p l e (being adupli‑
cate of the operation actually performed by
CLarge).

Public warning
If you do still need to convert between
C S i m p l e and C L a r g e , you must not (ex‑
cept with extreme caution) provide public
references to the C L a r g e object instance of
CSimp1e. Although it may appear unneces‑
sarily inefficient, it is safest to convert
CS imp le into a C L a r g e value. I f you use
the L I ( ) member function remember that
it provides a non-const reference and that
you should be careful of supplying it when
calling any other non-local function. M o d ‑
i f y ( ) must be called if there’s any risk
that the current instance could be changed.
Indeed, it doesn’t hurt and may be wise to
call M o d i f y() before every modification,
just in case another reference is taken be‑
tween one modification and the next. Note

/ * C a l l b e f o r e m o d i f y i n g i n s t a n c e * /
v o i d M o d i f y ( ) ;

p u b l i c :

CSimple (int=0) ;

~ C S i m p l e ( );

he

#endi f
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C S i m p l e ( c o n s t CS imp leé&);
/ *  D u p l i c a t e  C L a r g e ’ s  t w o  c o n s t r u c t o r s  * /

C S i m p l e ( c o n s t C L a r g e é & );

CSimple& o p e r a t o r = ( c o n s t CS imp leé&);
CSimple& o p e r a t o r + = ( c o n s t C S i m p l e é );
/ * C a n ’ t p r o v i d e r e f e r e n c e ( c o n s t o r n o t ) a s * /
/ * i n s t a n c e l o c a t i o n c a n e a s i l y change * /
o p e r a t o r C L a r g e ( ) c o n s t ;
f r i e n d o s t r e a m & o p e r a t o r < < ( o s t r e a m & , c o n s t C S i m p l e é );

/ * D o e s n ’ t n e e d f r i e n d s h i p * /
e x t e r n C S i m p l e o p e r a t o r + ( c o n s t C S i m p l e & , c o n s t C S i m p l e é & );
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OBJECTIVE
/* "SIMPLE.CPP" */
/ * D e fi n i t i o n s o f members o f C S i m p l e * / CSimple: :~CSimple ( )
# inc lude " S i m p l e . h p p " {
# i nc l ude < A s s e r t . h > a s s e r t (m_pLI) ;

/ * Make n o r e f e r e n c e * /
Refer ( ) ;
a s s e r t (!m_pLI) ;

/ * Change c u r r e n t r e f e r e n c e * /
v o i d C S i m p l e ::Refer ( C L a r g e I n s t a n c e * P_pLI )
{ }

/ * Copy p o i n t e r t o c u r r e n t i n s t a n c e * /
C L a r g e I n s t a n c e * t_pLI=m_pLI ; CSimple& C S i m p l e : : o p e r a t o r = ( c o n s t CSimple& p_Simple)
/ * Make n e w r e f e r e n c e t o s u p p l i e d i n s t a n c e ( i f a n y ) * / {
m _ p L I = p _ p L I ? p _ p L I - > R e f e r e n c e ( ): (CLargeInstance*) 0 ;
/ * I f c u r r e n t i n s t a n c e , d e l e t e i t i f n e c e s s a r y * /
if (t_pLI && t_pLI->Dereference() )

d e l e t e t _ p L I ;

/ * C o n v e n i e n t a c c e s s f o r i m p l e m e n t i n g o p e r a t o r s * /
C L a r g e I n s t a n c e & C S i m p l e : : L I ( ) c o n s t
{

a s s e r t (m_pLI) ;
r e t u r n *m_pLI;

}

v o i d CSimple: : M o d i f y ( )
{

/ * I f n o t t h e o n l y r e f e r e n c e t o c u r r e n t i n s t a n c e * /
if ( L I ( ) .References ( ) > 1 U L )

/ * R e f e r t o n e w i n s t a n c e c o p y v i a c o p y c o n s t r u c t o r * /
R e f e r ( n e w C L a r g e I n s t a n c e ( L I ( ) ) );

C S i m p l e : : C S i m p l e ( i n t p_n)
: m_pLI ( ( C L a r g e I n s t a n c e * )0 )
{

a s s e r t (m_pLI) ;

r e t u r n * t h i s ;

{

M o d i f y( ) ;

r e t u r n  * t h i s ;

f

)

o s t r e a m &  o p e r a t o r < <

)
:

}

C S i m p l e o p e r a t o r +
/ * R e f e r t o n e w i n s t a n c e v i a i n t c o n s t r u c t o r * / (
R e f e r (new C L a r g e I n s t a n c e ( pn ) ) ;
a s s e r t (m_pLI) ;

}

C S i m p l e : : C S i m p l e ( c o n s t C L a r g e & p_Large)
: m_pLI ( ( C L a r g e I n s t a n c e * )0 )
{

/ * R e f e r t o n e w i n s t a n c e v i a c o p y c o n s t r u c t o r * /
R e f e r ( n e w CLargeInstance(p_ Large)) ;
a s s e r t (m_pLI) ;

}

Figure 7 - CSimple implemetation

that references to C S i m p l e objects are just
asvalid aswith any other object.

Other compilers
Although, I used MS Visual C/C++ version
1.0 to compile the test program, you
should find my code fairly easy on any
compiler, the only possible problems be‑
ing whether you have the same standard
libraries: I O S t r e a m . h , A s s e r t . h , and
L i m i t s . h . B y the way, the output you get
from the program should be
( 2 ] + [ 2 ] = [ 4 ] . You will naturally b e inter‑
ested in trying it with far more challenging
expressions, and inserting traces in appro‑
priate places. As long as you understand

90

how C S i m p l e works, deriving from it
should present no problems.

A challenge
It might be possible to reduce the number of
instances created for holding intermediate val‑
ues in a long calculation such as z=at+tb+c+d.
You could add an attribute to the CSimple
class such that you would recognise when an
intermediate object is used in acalculation and
reuse its storage. Now such a technique bor‑
ders on unravelling expressions from within
operators. If you must do such esoteric things
then I’drecommendanoperator queue, where
rather than perform the operations, you queue
them. When the value is required,the queue is

EXE: The Software Developers’ Magazine

a s s e r t(p Simple.m_pLI) ;
/ * D e r e f e r , a n d r e f e r t o e x i s t i n g i n s t a n c e v i a * /
/ * a d d i t i o n a l r e f e r e n c e * /
R e f e r (p_Simple .m_pLI );
/ * a l t e r n a t i v e l y u s e : M o d i f y ( ); L I ( ) = p _ S i m p l e . L I ( ) ; * /

CSimple& CSimple: : o p e r a t o r + = ( c o n s t CSimpleé& p_Simple)

/ * A b o u t t o m o d i f y c u r r e n t i n s t a n c e * /

/ * A d d u s i n g C L a r g e ’ s + = o p e r a t o r * /
L I ( )+=p_S imp le .L I ( )  ;

C S i m p l e : : o p e r a t o r C L a r g e ( ) c o n s t

/ * C r e a t e v a l u e c o p y * /
r e t u r n C L a r g e ( L I ( ) );

o s t r e a m & p _ o s , c o n s t CSimple& pS i m p l e

r e t u r n p_os<<p_ Simple.LI() ;

c o n s t CSimple& pS i m p l e L e f t ,
c o n s t CSimple& pS i m p l e R i g h t

/ * C o n s t r u c t t e m p o r a r y c o p y o f s i m p l e l e f t * /
C S i m p l e t_SimpleSum(p SimpleLeft) ;
/ * A d d i n s i m p l e r i g h t * /
r e t u r n t_SimpleSum+=p_SimpleRight ;
/ * C o m p i l e r o p t i m i s e s o u t u n n e c e s s a r y i n s t a n c e s * /

processed, enabling expression optimisa‑
tion and reuse of intermediate value stor‑
age. The disadvantage is that you increase
the lifetime of the values involved in the ex‑
pression, and incur an overhead of a queue
within the container.

On second thoughts, the easiest thing is
to ensure that your expressions are simple
and reduce intermediate values. Thus you’d
write z=a ; z+t=b; z t = c ; z t = d ; . Just
don’t anyone ask me to describe how to im‑
plement an operator queue... &

Crosbie Fitch is currently seekingsponsor‑
ship to bea contender in the 1995 World
Pinball Championships.
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DEVELOPERS’ CORNER

Roll y o u r own
WWW pages

HTML is the paves
Uyhypermedia document

format that underpins the
World Wide Web.

Paul Richardson tags his own
home brew pages onto the

Web...

In July I introduced the World Wide Web
and the various tools and technologies that
are used to form the basis for WWW. To re‑
cap, I covered the new Internet protocol ‑
HyperText Transfer Protocol (HTTP),
global addresses for resources known as
Universal Resource Locators (URLs), HTTP
hypermedia document servers, Browser
utilities that at least speak HTTP, File
Transfer Protocol (FTP) and Network News
Transfer Protocol (NNTP) and a document
description language known as HyperText
Mark-up Language (HTML). It is this last
item that we shall concentrate on this
month, looking primarily at HTMLsyntax.

Master the universe
First, as a taster of what can be achieved
with HTML, look at Sun Microsystems’ wel‑
come page (often termed ‘home page’) in
Figure 1 asviewed through NCSA’s Mosaic
for MS Windows; take note that every oc‑
currence of blue text or an image outlined
in blue is a link to another URL (more on
URLs later). AUniversal Resource Locator

i ]  P r o d u c t  O v e r v i e w

Figure 1 - Screen shot of Sun Microsystems’ WWW home page
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(URL) scheme is an important step forward
for the Internet asit provides the means for
referring to any document or service on the
Internet.The syntax of aURLis:
p r o t o c o l : / / h o s t [ : p o r t ] / p a t h

or

news : newsgroup

where p r o t o c o l i s one o f fi l e , h t t p ,
g o p h e r , WAIS, n e w s o r t e l n e t . Port i sa
TCP/IP port number, which, if used, will
override the usual port for the specified pro‑
tocol. Some examples of URLs are given in
Figure 2.

Play tag
I’m sure that like me you will have experi‑
enced the feeling of surprise (and some
times of being cheated) upon discovering
that under the bonnet of a new technology,
there is nothing much to see: it all seems
rather obvious. Well, I feel that HTML is
rather like that; the means by which this
portable document formatting language
achieves its aims is through the use of a
relatively small set of plain text tags.

A ‘tag’ consists of a ‘directive’ preceded
and bya ‘less than’ (<) symbol and followed
by a ‘greater than’ (>) symbol. This descrip‑
tion will be made clearer by inspecting Fig‑
ure 3 which contains a list of commonly
used tags. As can be seen most tags have a
closing counterpart which appears identical
except for a slash (‘/’) that sits in front of
the directive. Tags may be written in upper
or lower case.

Rather than take you through the tags in
turn, describing their use, I felt that it would
be more effective to illustrate the use of the
major features in an example given in Fig‑
ures 4 and 5. Figure 4 is the raw HTML of
an imaginary home page and Figure5 is the
same page as viewed through the Mosaic
for MS Windows WWW browser. Now be‑
fore I and EXE Magazine are inundated
with requests for the URL for the ‘UK Soft‑
ware Developers’ Home Page’, I must disap‑
point you all by telling you that it is just a
product of my fertile imagination (although
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http:/www.demon.co.uk/
http://info.cern.ch:80/default.html
file://src.doc.ic.ac.uk/README.TXT

news:comp.infosystems.www.announce
| ForamoredetaileddefinitionofURLssee
http://info.cern.ch/hypertext/WWW/Addressing
| /Addressing.html or
http://www.ncsa.uiuc.edu/demoweb/url-primer.html.

Figure2 - Some useful URLs

it is rumoured that EXE hasa little ‘special
something’ planned for the near future).

Leading Byexample
Every HTMLpage must havea title tag, de‑
noted b y < T I T L E > which should contain a
description of the page. It also helps to re
member that it is the title that is searched
when performing Web searches, so you
should cram asmany keywords as possible
into the title. The title is often displayed off
the mainpage, for instance in acaption bar.
There are six levels of headings that can

be employed. The syntax is Hn, where n is
the levelnumber, one being the top level.

One of the fundamental things to grasp
about writing HTML is that, by default, it is
the browser that is in control of the format‑
ting of normal text. By that I mean you can
add spaces, tabs, carriage returns through‑
out the document but they will all simply be
collapsed down to one space. The browser
will wrap the text when it wants to. It is
rather important that the browser be left to
handle this, asthe number of characters on
a line cannot be known when writing the
page.
In order to wrest control from the

browser and be able to impose some for‑
matting to the text we need to make use of
paragraph and line break tags, which are
represented by <P> and <BR> respectively.
The paragraph tag marks the end of a para‑
graph and will provoke the browser into
starting a new line and maybe some inter‑
vening space before the next element. The
line break tag forces a new line within a
paragraphwithout ending it. In the example
you can see that I have had to use it in the
addresses at the end in order to format
them correctly.

In the example I have made use of ex‑
plicit character style tags such as bold
(<B>) and italic (<I>). There are quite a
range of these styles, some of which are ex‑
plicit about what they would like the
browser to do (like bold and italic), others
are ‘logical’ styles such as ‘ADDRESS’
(<ADDRESS>) which leave the repre
sentation up to the browser. Indeed, with
some browsers such as Mosaic, the user
can configure the representation of logical
styles.
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The tag <HR> is much loved of HTML de‑
signers and represents the rather attractive
bevelled horizontal line seen in Figure 4. It
is useful for delimiting sections of the page.

Next we see the introduction of lists to
the example. There are three types of list
available to the HTML author; numbered
lists, unnumbered lists and descriptive lists.
This page makes use of the first two to pre‑
sent some useful links to other sites.

Anchors need not point
to documents but can
also referencemany
other resources such
as images, video clips,
sound bytes etc

All three list types share the same structure
in that the start and end of the list are
marked by tags indicating the type of list.
Each list item is introduced by another tag,
usually. As can be seen the tags that mark
numbered and unnumbered lists are <OL>
and <UL> respectively. Descriptive lists are
a little different in that each list item is a
headingwith a corresponding description.

The hypermedia links (aka anchors) in
HTML documents are delimited by the <a
HREF = " UR L " > tag. These links can
point to other parts of the same document,
a different document at the same site or a
document at adifferent site, thus paving the
way for an information system that spans
the globe. What I couldn’t cram into the al‑
ready Dickensian previous sentence is that
the anchors need not point to documents
but can also reference many other re‑
sources such as images, video clips, sound
bytes etc.
Anchors can be created around text, as

in the example, or inline images. From Fig‑
ure 4 it can be seen that the browser high‑
lights the anchor (in blue in this case). As it
passes over a link, the cursor shape
changes and the destination URL is indi‑
cated at the bottomof the screen.
If you intend to use aninline image asan

anchor, then I suggest that there also be
some accompanying text to describe the
link. This is because many people access
the Web over dial-up links and to conserve
bandwidth work with the display of inline
images turned off. The only remaining tag
used in the example that I still haven’t de
scribed is the <ADDRESS> tag. Which
merely indicates to the browser that it
should apply its standard formatting, used
for addresses, to the bounded text.

Tag Description
<title>...</title> Document title
<hn>...</hn> Headings (where 1<=n<=6)
<p> Paragraphend
ahref="URL">...</a> Link toanother URL
<aname="bookmark">...</a> Marks abookmark
<ahref="URL#bookmark">...</a> Link to abookmark in another URL
<ahref="#bookmark">...</a> Link to abookmark in the current document
<img align =top src ="fname"> An inlinegraphic
<ul>...</ul> Start and end ofanunnumbered list
| <Ol>...</ol> Start and end of anumbered list
<li> List item
<br> Breaks the line without starting anew paragraph
<pre>...</pre> Preformatted text (does not disturb embeddedwhitespace)
<address>...</address> Apply the usual formatting for anaddress
<hr> Placeahorizontal rule at this point
<i>...</i> Italics
| <cite>...</cite> Usually italics ‐ ‑

<B>...</b> Bold
<strong>...</strong> Usually bold
alt ‘<
&gt >

&amp ‘@

Figure3 - HTML tags
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Other important tags
I would just like to mention a few more use‑
ful tags that I haven’tmade use of in the ex‑
ample, namely, bookmarks, preformatted
text, inline images and escape sequences.
Bookmarks work in conjunction with an‑
chors and allow us to mark andjump to par‑
ticular sections of an HTML document.
Use the
< A NAME= " n a m e " >

tag to mark the bookmark and the
<A HREF="URL#bookmark">

tag to reference it, omitting the URL if the
bookmark is in the current document.

The preformatted text tag (<PRE>) really
allows us to break free from the tyranny im‑
posed by the browser and express ourselves.
It indicates to the browser that it should not
treat our carefully inserted whitespace with
such disdain but to honour its presence and
hence is usefulwhen wewant to include, say,
a fragment of program code.

The use of inline images are, of course,
what gives the Weba lot of its instant ap‑
peal. Fortunately they are disarmingly easy
to include in a page. The tag is denoted as
< I M G ALIGN=TOP SRC=filename>,
where filename is the pathname of some lo‑
cal image file in GIF or XBM format. The
< A L I G N > clause is optional and indicates
where any successive text should be placed,
ie starting at the top right or the bottom
right of the image. Text is placed by default
at the bottom right and hence it is only ever
necessary to use the <ALIGN=TOP> clause
to override this.

Escape Sequences are merely ways of
being able to ‘escape’ characters that mean
something special to an HTML browser so
that we are able to use them. The table in
Figure 3 lists the most frequently used
ones. A more complete HTML reference
can be found by following the URL
h t t p : //www.utirc.utoronto.ca/H
TMLdocs/NewHTML/htmlindex.html.

Portability
Platform portability was the prime consid‑
eration of the HTML designers. Consider‑
ing that they had to bear in minda variety of
operating systems and hardware ranging
from Unix workstations to mainframe
VT100 terminals, this was a toughie. How‑
ever, they succeeded. I will now briefly dis‑
cuss those aspects of HTMLthat allow such
portability.

First there is the decision to leave
whitespace formatting and line wrapping up
to the browser. This gives HTML the capa‑
bility of being displayed on a variety of
screen widths.
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The implementation of character and para‑
graph style is non-prescriptive, allowing the
browser to do the best that it can. For in‑
stance, a VT100 may only be able to under‑
line a section of text marked asa level one
header, whereas Mosaic for X would be
able to employ different fonts, styles and
sizes to achieve its aim.

Browsersare requested to ignore any tags
that they are incapable or unwilling to imple
ment.This also allows newtags to be adopted

There are avariety of tools
to aid the HTML authoring
process

as they are invented with no fear of causing
an older browser to hiccup on those tags.

The use of printable ASCII to describe
the formatting tags is an important aid to
portability, not only across platforms but
across a variety of communications proto‑
cols aswell.

Noworries
At this point in writing the article I’m re
minded of a scene in Crocodile Dundee

where Paul Hogan cooks Linda Koczlowski
a dinner of roast reptile. Whilst she eats it,
he takesa tin of food out of a bag and starts
to prepare it for himself; sensing her sur‑
prise that he isn’t going to eat the reptile
too, he says ‘well you can eat it if you like,
but it tastes like sh...’

Why amI reminded of this scene? Well,
because I’ve given you the impression that
you have to hand code the tags which for‑
mat the HTML page, save the file, and view
it with your WWW browser to see the fin‑
ished effect. There are times when coding
or ‘tweaking’ by hand are necessary, but for
the majority of situations there are avariety
of tools to aid the HTMLauthoring process.
I’m going to describe one such tool now ‑
the Word for Windows HTML macros from
the Chinese University at HongKong.

These macros are available for anyone to
download from various Internet sites. I sug‑
gest that you use the following URL (it’s
about 60Kbytes):
fi le : / / s rc .doc . i c .ac .uk /comput - ‑
ing/systems/ ibmpc/windows3/win ‑
word/cu_html.z ip

These macros work with Word for Win‑
dows 2.0 or 6.0 and allow the user to create

Home Page</H1>
<P>

Systems
Ltd</I>.</B><P>

<HR>

<OL>

gopher</A>
</OL>
More useful resources:<P>
<UL>

gopher</A>

</UL>
<HR>

<ADDRESS>EXE Magazine<BR>
Process Communications Ltd<BR>
St. Giles House<BR>
50 PolandStreet<BR>
LondonW1V 4AX</ADDRESS>
<P>
<ADDRESS>Motiv Systems Ltd<BR>

<TITLE>UK Software Developers’ Home Page</TITLE>
<H1>The UK Software Developers’WWW

<B>This page is brought to you by <I>EXE Magazine</I> in conjunction with <I>Motiv

Useful resources for software developers:<P>

<LI><A HREF="http://www.doc.ic.ac.uk/">Imperial College WWW server</A>
<LI><A HREF= "gopher://micros.hensa.ac.uk/">Hensa micro software archive

<LI><A HREF= "gopher://unix.hensa.ac.uk/">Hensa Unix software archive

<LI><A HREF= "ftp://ftp.demon.co.uk/">Demon Internet’sFTPserver</A>

22 Hills Road<BR>
Cambridge CB2 1JP</ADDRESS>

Figure 4 - ExampleHTML document
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Both OLE 2.0 Programming and Visual C++
Programming are 600 pages jam-packed with vital
information to take you way beyond the basics. They
teach you previously hard-to-find and hard-to-learn
undocumented techniques.

You get all the programs in each book on a bonus disk
of examples, source code, working programs and
programmers tools.

S q u e e z e t h e l a s t d r o p o u t o f C++
600 pages
Covers version 1.5 upgrade

J Visual C++ documentation
é3 "Behind the scenes" material

Power programming techniques
Bonus disk of source code and programmer's tools

Ge t t h e Core o f OLE 2 .0
600 pages
Strategic technology for Chicago and Cairo
Covers new OLE SDK
Undocumented features
Automation, drag and drop, zooming, in-place editing...
Bonus disk of working programs and source code

The Author
Steve Holzner has written 20 computer books, including 10 in the best-selling Peter Norton
series. He holds a PhD in Physics at Cornell. He was contributing editor at PC Magazine for
over three years.
Look out for Visual C++ Programming and OLE 2.0 Programming in leading bookshops. Or
take advantage of this exclusive offer to EXE subscribers and save £11.00 on either book.
Complete and return the coupon with your payment or phone Process Communications
on 071 287 5000, fax 071 437 1350.

(This offer isonly available to EXESubscribers. Please turn to page 64for subscription details.)
Pleasesendmethe following HeavyMetal programming book/s. |amasubscriber to EXEMagazine.

(J Visual C++ Programmingat £26.99 L) OLE 2.0 Programmingat £26.99
Shipping £ Pleaseaddshippingat (UK) £5.00 per item, £2.00 subsequent items,

(Europe) £8.00per item,£2.00 subsequent items.

Total Payment £ | encloseacheque for £ Pleasemake cheques payable toProcess
Communications LtdOoore [|[| [| [| | |[|[| [| [| |

| [ [| Expdate__/__ Access/Visa/Mastercard

Send your order to EXESubscriptions Department, ProcessCommunications Ltd, St. Giles House,
50Poland Street, LONDONW16JZ (Pleaseallow 28days for delivery)



Softwareprotection ischildsplay
wi th DESlock.

Data Encryption
Systems Limited

SilverStreetHouse,
SilverStreet, Taunton,

Somerset, TAI 3DL
Telephone 0823352357

Fax 0823352358

Millionsof pounds islosteveryyear
throughthemis-useof softwareand
evenpiracy.Policingof the industry is
difficult, andsometimes ineffectiveor
non-existentabroad.Therefore the
emphasis falls on you to protect
your o w n investment.You needto
create anddistributemoresecure
softwareproducts.

Thankfully n o wthewholeprocessof
softwareprotectionismadeeasywith
the latestrangeof security products
fromDataEncryptionSystems, the
UK’s leadingsoftwareprotection
specialists.
DESlockandDESkeyare the easyway
to implementsoftwareprotection,
combiningto create animpenetrable
levelof protectionagainst illegaluse
of in-houseandthirdparty software.
And it’ssomuchquicker,
Untilthe adventof DESlock,you
wouldhavespent hours
implementingsoftwareprotection.
Butn o wit’saseasyastypingaone
linecommandor usingthemenu
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drivenset-up programme. It will take
you secondsno thours.Andyoudon’t
evenneedto access anysource or
OB } files.
It really ischildsplay.
DESlock isdesignedforDOSand
Windows softwareandcanalso
protectnetworkedapplicationsusing
onlyoneDESkey.
AllDESkeysare transparent in use
andthereforedo no t interferewith
thenormaloperationof the computer
and itsperipherals.This leavesyour
customer free to legitimatelyuse
your protectedsoftwareanyway
they choose.
DESkeysareavailable ina variety of
low-costhigh-speedmodelsfrom the
standardDK12 to the immensely
sophisticatedandversatile DK2
andDK96.
If youwould liketofind outmore
aboutDESlockandDESkey,or would
likeademonstrationkit, Member of
pleasecalluson 0823352357 FAST
or fax us on 0823352358. Promoting the legaluse of software
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DEVELOPERS’ CORNER

RT NCSA MesaioforNSWindows
File Edit Options Navigate Annotate Starting Points Personal

DocumentTitle: |UK SoftwareDevelopers’ Home Page

Document URL: |file:///C|/DOCS/ARTICLES/EXE/HTML/EX-HTML.HTM

The UK SoftwareDevelopers’ WWWHomePage
This page is brought to you by EXEMagazine in conjunctionwi thMotivSystems
L i d .

Useful resources for software developers:
1 Imperial College WWW server
2 Hensamicro software archive gopher
More useful resources:
@ Hensa Unix software archive gopher
@ Demon Internet’s FTP server

Motiv Systems Ltd
22Hills Road
Cambridge CB2 13P

Figure5 - Screen shot of exampleHTML viewed usingMosaicfor Windows

HTMLdocuments easily while being able to
see the effect of changes immediately. This
WYSIWYGness even extends to displaying
inline images.

Upon loading CU_LHTML.DOT, you will
notice an additional toolbar, a new drop‑
down menu entitled HTMLanda list of new
styles. Making use of the new styles will ap‑
ply formatting tags such as headers and
lists, whilst the standard features of bold,
italic and underline will also insert the ap‑
propriate tags.
The tags that CULHTML.DOT supports

are listed in Figure 6.Links to URLs or local
files can also be inserted. When you think
you have finished, just click on the W r i t e

Headings 1- 6
| Numbered lists (nested)
Unnumbered lists (nested)
| Address
Preformatted text
Title
Horizontal rule
InlineGIF image
Anchors

Bold, italic andunderline am
Linebreak
Paragraph break

Figure 6 - Tags supported by CULHTML
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HTML button and the macros will do their
job, creating a second file with the exten‑
sion h tm . All this in addition to the existing
power of Word, giving you features such as
cut-and-paste, spell checking etc.

Inconclusion
This is the point at which I confess to those
things that I’ve simplified, ignored or just
plain forgot. There is a side to writing
HTML pages that I have not dealt with and
that is user input. There are a variety of
techniques which allow a user to interact
with a Web server; fill-in forms and click‑
able maps are just two which will have to
wait for another issue.

On the tools side there are many other
editors available and filters for converting
other document formats to HTML. Finally,
there is a specification called the Common
Gateway Interface (CGI) that describes a
technique for generating HTML documents
on the fly from other information servers.
There are plenty of helpful documents

on the web which will extend your under‑
standing beyond the scope of this article. I
have mentioned a couple of good starting
points in the text. |_|

PaulRichardson is a Director ofMotiv Sys‑
tems Ltd, a consultancy specialising in Open
Systems, interoperability and the Internet.
He can becontacted on 0223 576318 or by
Email at PaulR@Motiv.demon.co.uk.
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EXG@el

Infolnatien
Systena

Spreadsheet Connector,

Connector

Spreadsheet Connector

SpreadsheetConnector

Spreadsheet Connector

OTB 25 S255

Readmar Systems
ee: M i e ee 25

239 Kilburn Park Road, London NW6 5LG
Tel: (+44) 071 625 5255 Fax: (+44) 071 624 9404
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Annoying isn’t it? You go to all the trouble of
subscribing, thereby guaranteeing your own
regular supply of the best information you can
get, and Tom waltzes in and pinches it off your
desk when you go to get a coffee. ‘I was only
gone for a minute’ you cry. Don’t worry, we
understand. Because every day we get
sackfulls of letters from people who, like
yourself, are desperate for help. Still, however
reassuring it may be to know that you are not
the only one in this terrible plight, it doesn’t
solve your problem. ‘What should | do?’ We
hear you ask.

The answer is so simple you'll kick your self.

GET TOM TOTAKE OUT HIS OWN
SUBSCRIPTION!

The brilliance of the plan lies in its simplicity.
Slide over to Tom’s desk and mention casually
that you’ve noticed EXE is having a special
‘Introduce A Friend’ promotion. ‘What an
opportunity for you Tom. Look, you'll even get
a free binder to keep your EXEs safe andall to
your self’
Being smug and not able to understand
sarcasm, even when it smacks him in the face,
Tom will probably argue that this would be a
waste of money because he is quite happy to
read yours (the cheek of the man!). At which
point you draw his attention to the Discount
Token in ‘ctrl/break’ (the new and exciting
double page spread) and say ‘If we both
collect these tokens we can get huge discounts
on a huge range of software products - just
think of the money we would save!’ (which will
appeal to Tom’s fiscal instincts: he knows a
bargain when he sees one). With a flourish
Tom will ask you if he can borrow your biro
(typical), fill out the subscription form in this
very magazine and pop it in the post quick
sharp!
‘Hurrah!’ you will say, picking up your copy of
EXE and returning to your desk to get on with
developing world class software.

HAVEA MUG FOR YOUR TROUBLES

We know that there are many people like Tom
lurking in your company, just waiting for the
right moment to steal your EXE. That’s why
we'll send you a FREE ‘magic’ EXE mug when
you get Tom to subscribe. So that the next
time you go for a coffee you'll remember to
take your EXEwith you!

Tom, staple this piece of paper to your
subscriptions card (cunningly placed between
pages 64 and 65) and send it off to those nice
people at EXE. Then they'll send mea free
‘magic’ mug. Hurrah again!

My name is:
| would like my free EXEmug to be sent to:
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BOOKS

Book Review
Internet UK- reviewed byDavidMery
In the last month there have been two
books published on the subject of Internet
in the UK. These are Internet UK and The
UK Internet Book. | reviewed the former,
written by artist and Internetmagazine pub‑
lisher, IvanPope.
When asked to give a very general and

vague definition of the Internet I would say
that it’s a global network connecting people
and information.Sowhy the need for such a
nationalangle? Some of you may beponder‑
ing the question of Internet information:
should it be available through the Internet
itself or in hardcopy? Well, the computer
book publishers are betting we would
rather pay to obtain information that is read‑
ily available online for free.

IvanPopewould have usbelieve that ‘In‑
ternet access here is definedasaminimum
of email exchange between the user and
other Internet connected individuals.’ If
that’s all it takes to gain Internet access
then quite a few online services should re
vise their marketing. Also Usenet is p r e
sented like an Internet service.That was the
major criticism from Usenet participants
about the otherwise excellent article that ap‑
peared in Time Magazine a few month ago.
If you are interested in this subject then try
to find archives of the a l t . i n ‑
t e r n e t . c u l t u r e newsgroup.
The justification for the title are the

author’s comprehensive lists of UK Internet
providers and services available in the UK.
However, in most of the book, what’s hap‑
pening in the USis described first, followed
by what’s going on here and how it com‑
pares. Perhaps the author is trying to tell us
something we already know: that the UK’s
prehistoric Internet capability lags far be
hind that of the USA.

Pope then goes on to comment that ‘Many
Internet users are more likely to search for in‑
formation by subject than bya specific tool or
format’. Who would disagree with that? Obvi‑
ously he does because the biggest part of the
book isa listof servicesclassifiedby tools!
While I would say that the book is

mostly well structured, it certainly isn’t well
ordered. The different Internet tools are
mentioned several times before being ex‑
plained.

However, despite all these criticisms, I
still found quite a lotof InternetUK interest‑
ing. The Internet providers list is very clear.
There was only one additional detail that I
felt was missing: the maximum speed for
dialups. I found the discussion of the social
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impact of the Internetpleasing, even though
Pope presents his own views as gospel. On
the hotly debated subject of security Pope
believes that: ‘it does not seem that control
mechanisms are desirable or practicable’ or
‘of the terabytes of traffic that passes daily
over the nets, very little is intercepted for
criminal purposes.’
What really troubled me, however, was

the link between the author and CityScape,
the Internet service provider. The front
promises ‘Free Internetaccess offer!’ In fact
the offer is for afirst monthfree. To take ad‑
vantage of it you have to send your credit
card details. If after the free month you ha‑
ven’t returned the software you will be
charged not only £45 per quarter but also
the initial charge of £95. Worse still, every
time CityScape is mentioned (it’s the first
entry in the Internet providers list), Pope
puts in a pitch.
Does the author have anemail address I

wonder? Popesays: ‘I currently haveat least
six, only one of which I really use.’ I
couldn’t find it in the book, soI’ve donea lit‑
tle detective work but so far hadno success.
Not known fromWhois (not very well docu‑
mented), not from Knowbot Information
Service (absent). Same thing on Com‑
pulink, Compuserve, MCIMail and I’mwait‑
ing for an answer from the MIT’s Usenet
User List service (also absent from the
book).
A possible reason for publishing a book

onthe subject of Internet is sothat newcom‑
ers not yet connected or in their first quest
on the Internet can start to explore. This is
one of the few strong points of the book.
But it goes over the top by printing com‑
plete listings, easily available on the In‑
ternet itself. These take up a lot of space
and will soon be outdated. Along with the
extraneous information, I was disappointed
by the author’s insistence throughout the
text that his opinions are ‘the way it is.’ As
to the plug for CityScape: I feel readers
should bewarned. It starts with the offer on
the cover and gets worse...

Verdict: Not recommended

Title: Internet UK
Pages: 294
Price: £19,95

IvanPope
PrenticeHall
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‘Mecisanimportant application that is The Microsoft andMacintoshversions comewith
becoming instrumental in the growth of the EnhancedNCSAMosaic ondiskettes; the XWindow
Internet. These books, created for Microsoft | | VOU

CD-ROM. All three books comewith
version comes with NCSAMosaic on

Windows, X,and the Macintosh, introduceyou
toMosaic and its use in navigating asubscription to The Global
and finding information on theWorld need t0 () W NetworkNavigator(GNN®), the
Wide Web (WWW). interactive guide that makes the
It shows you l | tin Internetmore enjoyable and easier to use.

how to useMosaic Another newO'Reilly book onamuch‑
requested topic isManagingto replace some of the

traditional Internet functions like FTP, [ eC Internel InternetInformationServices:
0Gopher, Archie, Veronica, andWAIS. WorldWide Web, Gopher, FTP,

Formore advanced users, the l M | andmore. It describes in detail how to set
books describe how toadd upinformation services tomake them
external viewers to Mosaic available over the Net. It begins bydiscussingwhy a
(allowing it to display companywouldwant to provide Internet services
many additional file and how to select which services toprovide.Most of
types) and how to the book describes how to set up email services and FTP,
customize the Mosaic Gopher, andWorldWide Web servers. This bookwill be
interface, such asscreen published in December.
elements, color, and fonts.

for the Macintosh

Dale Dougherty & Richard Koman DaleDougherty,RichardKoman,&Paula Ferguson ByDale Dougherty & Richard Koman
1st Edition October 1994, 230 pages 1st EditionOctober 1994, 288 pages 1st Edition October 1994 198 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 NCSA Mosaic

for Windows, V1.0 XWindow System, V2.4 for Macintosh,V1.0

INTERNATIONAL

Available from:
InternationalThomson PublishingEurope
Berkshire House, 168-173HighHolborn, LondonWC1V 7AA, UnitedKingdom
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COMMENT

Letters
Wewelcome short Cr

letters onany subject Ky
that is relevant to software

development. Pleasewrite to:
The Editor, EXE Magazine, St
Giles House, 50Poland Street,

LondonW1V 4AX or email
cliffs@dotexe.demon.co.uk.
Unless your letter is marked
‘Not for publication’, it will be

considered for inclusion in this
section.

It’s not fair
DearEXE
I am writing to congratulate you on raising
awareness of the problems which Universities
face when recruiting women to study com‑
puter science, (FairPlay,EXEOctober 1994). I
agree wholeheartedly with the sentiments ex‑
pressed in the article. It is vitally important that
women are not discouraged from studying an
exciting and expanding subject which will be
increasingly important in the future.
At the University of Southamptonwe have

taken steps to remedy the problem.We have
high hopes that our efforts will be rewarded.
Together with the Southampton Group of the
Women’s Engineering Society we offer self.
help groups for all women within the depart‑
ment (undergraduate and postgraduate
students, researchers and academic staff), a
bursary scheme (run with the help of local
employers) and a summer vacation employ‑
ment schemewhich enables students to gain
work experience with IBM UK Labs. We
have a departmental equal opportunities co‑
ordinator and the University hasa policy on
language for equal opportunities. There is
still a lot of work to bedone, but attitudes are
changing; the outlook is by no means all
doomandgloom.
RachelHarrison (Dr)
Dept ofElectronics and Computer Science,
University of Southampton
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Access, why not Paradox
Dear EXE
As a reader of your magazine I enjoy EXE’s
eclectic and free-spirited style, but was trou‑
bled to read of your sponsorship of the
forthcomingAccess developer’s conference.
Would EXEhavebeen equally enthusias‑

tic about sponsoring the European Paradox
conference taking place on the 28th/29th
November in London? This conference,
which features a dedicated track of semi‑
nars onParadox for Windows,was excellent
last year, with many top speakers from the
USA. This year should be even better and
asaParadox for Windows developer myself,
I would urge those interested in database
development on the PC platform to take a
long hard look at Paradox. In my experi‑
ence, its power, flexibility, connectivity and
ease of use tend to mark it out as a better
product than Access by those who have
usedboth.

Of course, the snag with Paradox is you
can’t develop your programs in Basic! But
any serious programmer who knows a
smattering of Pascal or C should find they
are able to understand ObjectPAL, the Para‑
dox forWindows programming language.
William Goodden,
FreelanceDeveloper,
Cornwall

MSmisled
Dear EXE
Andrew King’s letter in your October issue
misleadingly hints that v2.0 of MS Visual
C++ is a solution to AppWizard’s shortcom‑
ings in earlier versions.

It should be made clear that VC++ 2.0
will not run on Windows, but needs Day‑
tona/NT v3.5 and all the disadvantages that
brings: 16MBminimumRAM, sluggish per‑
formance...
MikeBurton

Ohfuzzyhead
Dear EXE
I have read articles on fuzzy logic in other
publications. All I have learnt from them is
that fuzzy logic applies to feedback and
makes decisions based not on ‘yes or know’
but on ‘how much’. The articles have not
made clear what makes fuzzy logic different
from other programming approaches that
fulfil these mundane conditions.
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Kevin Yeandel’s three pages told me no
more than I’ve just expressed in two lines.
It’s true that he adds that fuzzy logic is con‑
nected with neural networks. In fact, to‑
wards the end, he quotes someone as
saying that ‘fuzzy logic is a subset of neural
computing’. But if that’s the case, what’s the
point of trying to explain fuzzy logic without
trying to explain neural computing?
If three pages were to be spent on fuzzy

logic, surely they could have been spent on
a concrete explanation of how fuzzy logic is
used to control (say) traffic lights (if it is
used for that, asKevinYeandel says).
Alan Leadbetter
Tunstall
Stoke on Trent

Return to functions
Dear EXE
I’ve only just seen the letter from Richard
Prosser of Kenilworth (Letters, September
1993) so I must be at least the 1000th per‑
son to write in to point out that multi-value
functions have been available for some
time. All that is required is to have the func‑
tion return a structure ( s t r u c t in C, r e ‑
c o r d in Pascal). Everything that Mr
Prosser requires is here, ie all output from
the function via return values, with type
checking. The only inconvenience is that
the individual variables must either be re‑
ferred to asmembers of the structure, or be
extracted from it. A notation similar to that
shown in Mr Prosser’s letter can be
achieved in C by using the preprocessor,
though some care is needed.
RaymondButler
Croydon
Surrey

Letter of the Month
The writer of the best letter of the
month, asjudged by the Editor, will re‑
ceive a£30 book voucher, courtesy of PC
Bookshop, 21 Sicilian Avenue, London
WCIA 2QH (0718310022). The best let‑
ter is the one printed first. Please note
that letters submitted to this page may
beedited.



Is your editor cramping your style?
| bs 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 yourself picking through megabytes of material by
hand to accomplisha task that you know should be a 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
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.

ED supports multiple windows, multiplefilesper window,
andmultiple languages too

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 you a 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
fe ind 3.0 Support - New Spelling Checker - Easier

your copy of ED for Windows 3. Configuration - Precision Search and Replace ‑
; ‘ Improved File Open Dialog - Six Moretoday. ED for Windows costs just Languages including Smalltalk, Eiffel &Forth

£145 (+ shipping and VAT).

QBS Software Ltd
10 Barley Mow Passage, LONDON W44PH
Phone +44 81 994 4842
Fax +44 81 994 3441

7 BBS +44 81 747 1979
Theprogrammer's editor _ Email qbs@cix.compulink.co.uk

*Demo is fully functional, but won't let you 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, connect 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).

| ~ CIRCLE NO. 827



_ _ _CAREER DEVELOPMENT

Employment in IT
ilKevin Yeandel offers é

some advice to pea
employers looking to recruit.

No feat too big, no fee too small. Sowho better
to talk to than the experts armed to find the
‘right people’? EXE asked Praxis Plc and Jones
Resourcing to help explore the required meas‑
ures taken to uncover the IT professional.
Bath-based Praxis Plc is part of Touche Ross
and employs 180 IT professionals in critical
systems, consultancy and RDBMS. Jones Re
sourcing is based in Hertfordshire. It is a re‑
cruitment agency specialising in technical and
RDBMSpositions.

First is the hunting ground. Remember, it
is far better to exercise some level of caution
with advertisement. ‘Degree qualified’ elimi‑
nates potentially good candidates and is cur‑
rently leading to shortages in disciplines such
asC++. A colleague of mine acquired a£10,000
per month position following an informal inter‑
view with a computer graphics company by
having a degree which, unbeknown to the em‑
ployer, was in plant biology. Praxis told me it

will not dismiss all applicants without a degree
but it does expect very specific expertise to
reach the next stage: to qualify for the ‘Com‑
panyApplication Form’.

Here you should concentrate on essential
requirements. A sentence may add mere
pence to the cost, but an over-generous re‑
sponse costs you valuable time and additional
unnecessary processing. Certain skills require
costly national advertising. So do not under-es‑
timate the agencies. Their success is based on
skills in finding recruits. Companies will often
return to an agency who, like Jones Resour‑
cing, uses both experience and computerisa‑
tion to find suitable candidates.

A good response leads to interviews. As
well asall the mail, the array of CVs and ‘de‑
tails of experience’, there will be a host of little
temptations. Be warned though: often it is
hard to see through all the responses to pick
out applications containing the appropriate
skills relevant to the post. The interviews
themselves start on level ground. You should
spenda little time to discuss briefly the appli‑
cants hobbies and interests.There are two rea‑
sons. The one most given is that it helps to
relax the interviewee. But these questions also

help to build a profile of the applicant in your
mind. Applicants for the ‘Oracle’ post who
spend all weekend SQLing may be dull and un‑
able to relax. On the other hand, contrary to
belief, motorcross style hobbies don’t neces‑
sarily imply weeks off with injuries. The key
point here is to make the interviewees do the
work. You can use silence to good effect. A
carefully administered pause often leads to
spilling more than planned.

Some employers choose to give applicants
an aptitude test. Alternatively ask them to ex‑
plain how, say, a ‘circular buffer’ works. The
value in doing this is that it provides an insight
into their capacity to assimilate and sub‑
sequently solve a particular problem. Asa final
note on the interview itself: don’t be put off by
appearance. Long haired males are common in
IT. It is more important to pay attention to per‑
sonality in areas of expressed individualism.

You will find that the choice of suitable appli‑
cants is narroweddownto one. Offer theTRP (To‑
tal Renumeration Package). In the private sector
this is atyour discretion. If possible, ascertain the
anticipated salary at an earlier stage. If you need
further advice it may be possible to approach the
agencywhichyou are dealingwith.

CAREER ¢DEVELOPMENT

PC
To advertise, call

Marc Green on 071 287 5000 x3138

MICROFOCUS/COBOL
London To £18k

My client is ahousehold name who is
urgently seeking a Microfocus Cobol
programmer who has gained at least
18 months experience programming
on PC’s. This is an ideal opportunity
for an enthusiastic candidate who
wants to work in a client/server
environment.

C++/SDK
Berks To £25k

This client is an international
software house who is offering
excellent packages for C++/SDK
Analyst Programmers. Exposure to
Gupta: -or Zapp would be
advantageous but not essential. Great
opportunities for candidates who

*C’/PASCALoo
Our client is an internationally based
company who currently requires a
Senior Analyst Programmer who has
either ‘C’ or PASCAL prgramming
skills gained in a client server
environment. The ideal candidate will
need to be botha creative and logical
thinker. Excellent career
opportunities.

Sussex

VISUAL BASIC
City £High/Neg

This leading financial institution
based in the square mile is in the
market for experienced Visual Basic
developers. Remuneration, Career
opportunities and training are second
to none coupled with the possibilities
of international travel. _‐_ Early
opportunities for management roles
are available.

Te l : 071 288 6247

LT.MANAGER
City To £30,000 + Bonus+ Bens

Our client, a specialist banking insti‑
tution, is looking for an experienced
LT. manager. Responsibilities include
managing hardware, pre-implementa‑
tion support, functional specification,
supplier liaison and managing depart‑
ment staff. Experience of UNIX sys‑
tems an advantage. Excellent career
Opportunity at a multinational city in‑
stitution.

PROGRAMMERSx 3
Surrey £15,000 to £25,000+Bens

This well-known financial institution
is seeking UNIX/‘C’ programmers to
work on new and established finan‑
cial systems. Various levels of senior‑
ity available for developers with over
one year’s solid ‘C’ coding experi‑
ence. Structured career progression.
Call Neil Chambers.

PARAGON I . T. HUMAN RESOURCES
Fax: 071 288 6248

The Business DesignCentre,52Upper Street, London N10QN

CONSULTANT
Surrey £25,000 to £30,000 + Bens

Our client, a well established soft‑
ware house, is seeking an experi‑
enced UNIX professional to provide
high level consultancy to their list of
blue-chip clients. The role will con‑
sist of management level presenta‑
tions, pre-sales, project sizing, and
implementation. | Knowledge of
RDBMS and layered projects an ad‑
vantage. Call Neil Chambers.

FINANCIAL SYSTEMS
London £18,000 to £35,000+Bens

This major international I.T. firm has
embarked ona financial systems pro‑
ject with the markett leader in this
field. You will need at least 1 year’s
development experience in one of:‑
C/UNIX, C++, Visual C++, Visual
Basic/Access or ORACLE v.7. Expe‑
rience of financial markets, real-time,
GUI’s, or comms is useful. Call Neil
Chambers.
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West Yo r k s h i r e SoftwareEngineers
and t h e North High-tech Product Development

Salaries to £20K Nr Bristol
Electrotech isa highly successful UKbased
company designing, manufacturing and selling
semiconductor production equipment to a world
market. Some of the products we are now
developing are truly “state of the art".

Programmers, Analyst Programmers,
Software Engineers,
Support (Novell, Unix), We currently have a number of vacancies for both

junior and senior Software Engineers to join our
product development team.also Computer Field Service Engineers.
Applicants should be educated to HND/Degree
level in computer science or engineering and have
experience in real time control, which should
include familiarity with embedded systems and an
in depth knowledge of "C".

FOR YOUR NEXT CAREER MOVE
AROUNDWEST YORKSHIRE

You can look forward to an informal yet
professional working environment, a competitive
salary and the normal benefits associated with a
progressive high-tech company. Relocation
expenses will be paid where appropriate.

Telephone Vincent Atherton on Leeds
(0532) 504560 or write to:

AIREDALE RECRUITMENT To apply, please telephone Susan Holpin for an
application form or write with full C.V. to Chris
Matthews at the address below.

Electrotech
Electrotech,Thornbury Laboratories, Littleton-upon-Severn, Bristol

BS12 INP. Telephone (0454) 419008. Fax (0454) 417204.

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

A i r e da l e Reeru i t iment
WINDOWS / NETWORK MANAGEMENT

Herts to £26K
Global data networking company areseeking to expand their Network ManagementGroup.This group is
responsible for developing state of the art applications for configuringand monitoring networks and net‑
work devices. They are seeking aSOFTWARE ENGINEERtowork within theWINDOWS productgroup
todevelop and integratesoftware for Windows basedapplications. This is anexciting opportunity with an
Internationalcompany committed toUKR&D. Ideally you should bedegree qualified,and aswell asyour
MSWindows experience, knowledge of any of the following would beanadvantage:- Cor C++, OOD,
Networking,NetworkManagement. Pleasecall for more info.

C++, WINDOWS, OOA/OOD
Surrey & Coventry Circa £27K + Car
Weare seeking two Senior Software Developers to join this established company. You should be De‑
gree qualifiedwith at least 2years commercial experience. Ideally your skills should include some of the
following:- C, C++, MS-WINDOWS programming, OOA/OOD, Networking software, WAN data comms.
Your benefitswill includeanexcellent salary, company car and BUPA. For moredetails pleasecall.

USER INTERFACES
Surrey to £30K
Small and successful Software Houseare seeking aninnovativeSoftwareEngineerwith the ability anddesire
to design from plain pieceof paper upwards.You will bejoining acompany with ahighly successful rangeof
software products involving databases and data &analysis tools. Ideally you will bedegree qualifiedwith at
least 3 years experience inDatabasesand User Interfaces,Cand UNIX.This is agoodopportunity for acrea‑
tive engineerwith flairandenthusiasm.

VIDEO & MULTIMEDIA
Berks £18K - £25K
A young and successful company specialising in Multimedia and Communications Systems have re‑
cently won some new major projects, and are now seeking real time software engineers to join them at
this exciting phase of their growth. You should have experience in real time embedded software design
using Cand Assembler (68K) Ideally you will haveworked in a PCenvironment using CASE tools We
have full job descriptions.

For more information please con‑
tact Paul Slough or Paul Jones on
0442 870770 at any time, or write
enclosing your CVto the address
shown below. You may also FAX

& al & lr)cabal your CV to the same telephone
: numberduringofficehours.

r e s o u r c i n g
Highfield House, 26 Lower King’s Road,
Berkhamstead, Hertfordshire HP4 2AB
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i S e 2 s S e e n e a e e e
OS/2 -PM/WINDOWSNT CD-ROM/WINDOWS/C++ C++/FINANCE DEVELOPERS
LOCATION SALARY LOCATION SALARY LOCATION SALARY
City £25K | London £25K -£35K | Surrey To £35K
Our client, one of the leading banking If you have excellent Windows/C++ design This large multinational financial
software houses in the City, has anexcellent and development skills and have had investment house is looking for two
opportunity for aC/C++ Software experience of working at a senior level in a Software Engineers to develop adealing
Developer with aminimum of three years team developing shrink wrapped products, system for trading UK equities. The system
commercial experience with either OS/2 then this is your opportunity to work with a is aclient-server implementation, with the
Presentation Manager (v2) or Windows NT Software House which works at the leading front-end applications and services being
skills. Successful candidates will be liaising edge of technology. You will be involved developed using Visual C++ and the MFC
with clients sogood interpersonal skills are with integratingMultimedia to CD-ROM running underWindows. You will have at
required. There will beopportunities to technology and porting software to different least six months Visual C++ experience and
learn new skills such asVisual Basic and platforms. If you enjoy achallenge, solving must beable to work well within a team.
Sybase If you enjoy working ona variety of problems and breaking new boundaries, Excellent career prospects and highly
projects then contact ustoday for further then this could be the job you’ve been competitive salary packages are on offer to
details. waiting for. the successful candidates.

REF:EXE/I REF: EXE/3 REF:EXE/S |
JOB JOB JOB
C++ PROGRAMMERS MULTIMEDIA DEVELOPERS C/C++/MSWINDOWS

LOCATION SALARY | LOCATION SALARY | LOCATION SALARY
Herts To £28K City To £30K_| Surrey £18K - £25K. mae
These vacancies will appeal to dynamic, One of Europe’s leading CD-ROM Our client is a leader in the development of |
young software engineers who enjoy publishing companies is seeking to recruit advanced GUI development tools for
working in aproduct development Windows Development staff at all levels of client\server applications. The expansion of
environment using the latest Windows experience. They are building teams now to their R&D team has led to a requirement for
technology. Our client, anexpanding work on anumber of new titles to be five high calibre Software Engineers.
company, is currently developing its next released next spring. Ideally you will have Suitable candidates will begraduates with
generation of terminal emulation products worked in amultimedia environment between one and five years experience
and is therefore seeking high calibre developing software under MS Windows or developing software in C or C++ under MS
developers. Suitable applicants should have on the Apple Macintosh. Any experience of Windows or OS/2. These are exceptional
excellent MS Windows/SDK experience hypermedia, graphics, sound or animation opportunities for bright individuals to use
along with a fluency in C or C++ (Visual would be useful but is not essential. their creative talents and work with
C++/MEFC will beof particular interest) to like-minded individuals.
work in this challenging development
environment.

REF:EXE/2 REF:EXE/4 REF:EXE/6

CONTRACT VACANCIES - UK WIDE
Visual C++/MFC Mac/Windows/Text Handling VB/Windows

London Developers 6 months City Programmers 6 months Herts Analyst/Programmers 2months
Visual C++/MFC Apple Mac Windows/Visual Basic

Surrey Programmers 6months City Developers 6months London Programmers 6months
C/C++ Multimedia Visual Basic

Oxford Programmers 3months Cambs Developers 6months S.London ‐ Anal/Progs 6months
C++ Hypermedia Visual Basic

London Design/Development 3months Cambs Developers 4 months Berks Programmer 4 months
C/C++ Sybase/SQL Server VB/MS Access

WLondon _ Progs X 2 6months London Software Engineer 4months Surrey Developers 3months
C++/Banking Oracle/Vista Visual C++/SDK

City Programmers 6months Oxford Software Engineer 3months Cambs Developers 3months
C++/VB/Finance Real Time C Windows/Financial Appls.

Manchester Anal/Progs 6 months Cambs Software Engineer 3 months London Al l Levels 6 months
Windows/C++ Testing/VB Windows/SDK/C

London Programmers 6months Manchester System Tester 6months W London Programmers 5months
Windows NT Testing Windows/SDK/C

City Senior Programmer 3months London System Tester 3months City Developers 4 months
REF:EXE/7 REF:EXE/8 REF:EXE/9

Logistix Recruitment Limited We have a largenumber of PERMANENT
Lamb House,Church Street and CONTRACT opportunities e e
Chiswick Mall, LondonW4 2PD throughout the UK. Please call one of our 1 S) { 1X
Tel: 081-742 3060 consultants for further information or,

alternatively post/fax a CV to usand we
Fax: 081-742 3061 will contact you at a convenient time.



CAREER 2DEVELOPMENT MarcGreenonce ane
t h e so f t co r po ra t i on
specialists in recruitment of software development staff

the soft corporation are recruitment specialists within the
information technology industry with a particular bias
towards the following technical areas:‑

Object OrientedDesign
RelationalDatabases
OpenSystems
Communications/Networking
C/C++ ProgrammingSkills
StructuredMethods
GraphicalUserInterfaces
Client/Server
Cross PlatformDevelopments

across a wide range of application areas. We have a
strong candidate base in these fields. Our consultants
have extensive experience and value their skills in
offering aquality recruitment service.

Weoffer afull recruitment service including:

RegisteredRecruitment
AdvertisingNegotiation
Advert Design
RelevantMedia Consultancy
AgencyManagement
ExecutiveSearchandSelection
ContractStaffAssignments

All our services are offered at highly competitive rates
and we already havea large client base of satisfied
companies.

lf you or your Company require a_ professional
Recruitment service and no aggressive sales
techniques please call to discuss your requirements.

John McBride - ManagingDirector

Tel: 071-609 5501
rax:071-700 5787

Wecarry out all assignments within agreed time scales
efficiently and cost effectively.

t h e so f t c o r p o r a t i o n
Specialists in Software Development Staff Recruitment
OOD/OOP,C,C++,VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems in diverse application areas including: Multi-media,DTP,Telephary, LANs, Electronic
publishing, On-line information Feeds, Finance and Banking in both a UNIX and DOS
environment.
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/01/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:
Financial and ManagementAccounting, Treasury, Equity, Fixed Incomeand Derivatives.
£20-£25K +Banking benefits REF SC/02/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 and Object Orientated Design.Agood opportunity 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 aBanking Organisation.
Training will begiven in the Derivatives/Financial Instrumentsmarket. Motivated self-starters who
want to take onresponsibility in aprogressive organisation where skills are rewarded onmerit.
OTHER PLATFORMS/DATABASECONSIDERED. REF:C/04/EXE

INGRES/ORACLE/SYBASE/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/05/EXE

C/C++/VISUAL BASIC - UNIX ORMS-DOS DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientific and
Government application environments require excellent C skills. Both Windows development
skills W/3, SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and
good application knowledge are again much in demand. Software development experience is the
key, and being able to deliver high performance, high quality, well specified software
incompetitive time scales. Opportunities vary from small to large software companies involved in
expert systems, GUls, Image Processing, GIS, EIS, Communications, Networking and Object
Orientated Databases. Graduates through to senior software engineers/team leaders are
required. Pleasecall to discuss.
£14-£35K +Benefits REF:SC/O6/EXE

UNIX/VMS/MSWINDOWS/NT MFC ALL LEVELS
A degree in computer or natural science, two years solid 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 be a
quick learner 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/07/EXE

LONDON/HOMECOUNTIESWINDOWS SDK/NT DEVELOPMENTS
Senior Development Engineers Analyst Programmers
To £30K +benefits To £27K +benefits
Strong programming skills in Cor 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, MSC 7.0, MFC, Visual Basic, Visual C++ and Microsoft NT. Also
desirable areWindows XUT libraries or networkingskills. REF:SC/08/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 main options:
TECHNICAL DEVELOPMENT:Continued use of UNIX,VMS, MS-DOS, C,C++, MFC,Windows
(SDK, NTor X-Windows andToolkits), Networking and Communications with 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/09/EXE
VISUAL BASIC SKILLS MUCH INDEMAND - PLEASECALL TODISCUSS REF: SC/10/EXE
LEEDS- LOW LEVELC++WINDOWS COMMS DEVALL LEVELS REF:SC/11/EXE
LONDONCOMMSSPEC X25,X400 £40-60K REF:SC/12/EXE

t h e so f t c o r p o r a t i o n
10 Pakeman Street, London N7 6QN
Tel: 071 609 5501 Fax: 071 700 5787
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CNE LECTURER £25,000 +CAR +HEALTHCARE

SURREY
A lecturing role exists within reputable NOVELL training organisation delivering courses in classroom
environment. You will possess a CNE qualification and have the ability to give both presentations and
demonstrations to a wide range of customers.

PC SUPPORT - MICROSOFT OFFICE £18-22,000
LONDON

A complex array of PC packages integrated via workstations using OS/2 LAN Manager, exists to tax your brain!
As Support Consultant you must either possess LAN Manager or in-depth PC WINDOWS applications software,
ideally to Macro level.

FLUENT GERMAN NETWORK SUPPORT £18,000 + BONUS + MEDICAL
SUSSEX

Network Technical Engineer is required. Majority of time will be based on help desk with some travel abroad. Very
good benefits and product training offered to PC Specialists with some UNIX and ideally UNIX networking experience.

FOREST & TREES CONSULTANT TRAINER c£20,000
HERTS

Expanding international consultancy and training firm require an experienced Consultant with two years (min)
experience of FOREST & TREES and relational databases. Analyse at clients sites and run training courses. In
return receive a company car after six months and the chance to grow within the company.

SOFTWARE ENGINEER £25-30,000
WILTS

Experienced Developer required to develop complex WINDOWS applications in C using SDK with either UNIX,
WINDOWS NT, Client/Server Architectures or RPC/Sockets.

UNIX/C ORACLE A/P’s £18-22,000
LONDON

City based software house require Analyst/Programmers with UNIX/C and ORACLE v6 or 7 experience to work
on general commercial applications.

PAYROLL PROGRAMMER £18,000
CAMBRIDGESHIRE

Current and fast payroll experience is the key here to an excellent career with a stable organisation, who is willing
to cross-train to COBOL or ASSEMBLER within an AS400 environment. If you have two years programming
experience, call us now.

RPG400 £15,000
OXFORDSHIRE

Enhance career prospects in this PC development environment using (RPG400) ADELIA, CASE Tool. Excellent
career oppurtunities exist for self starter with 18 months to 2 years experience within the RPG400 environment.

FOXPRO To £20,000
OXFORDSHIRE/NORTHANTS/LONDON

Superb prospects exist for A/Ps with two years Foxpro experience within this growing multi-sited organisation.
Foxpro for DOS or Windows welcome.

GRADUATES (1993/1994) MIDDX
Our client offers a first step up the career ladder to those who have earneda ‘First’ or 2.1 in either aComputing/
Numerical or Science subject and preferably achieved good ‘A’ level grades (preferably straight ‘A’s). This really is
an excellent opportunity to establish youself within this international household name.

SAP ANALYSTS/DEVELOPERS £100,000+++
UK & ABROAD

We have been retained by several management consultancies and end user environments to recruit experienced
(1 year minimum) SAP professionals on either a contract or permanant basis. To discuss which SAP career path
you wish to follow, contact our SAP consultant now.

For a confidential discussion about these or any
of Phoenix’s other vacancies, call, post or fax
your CV to Shirley MacGowan at:

i i LtdCRUIT 94 SHOW Phoenix Computer Recruitment
RE 407 Uxbridge Road, London, W39SH.

See us at the RECRUIT 94 show at The Connaught Tel Office: 081 896 3110
Rooms on 21st and 22nd October 1994 to discuss Tel Eves/Weekends: 081 579 3576
Contract or Permanant requirements. Fax: 081 896 2912

To advertise, call
Marc Green on 071 287 5000 x3108
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to 23K +Car Midlands
TakeNote!
A leading software house is offering excellent opportunities for Lo‑
tus Notes Developers. As a result, we want to hear from candidates
with a minimum of 6 months experience, good presentation and
customer handling skills are essential.
These positions ater excellent career development within a flexible
forward-thinking environment. All positions carry an attractive sal‑
ary and benefitspackage, including company car.

RefM1
Windows/Comms

to 20K E.Midlands
This progressive end-user is looking to recruit an individual with
solid Windows database/comms experience. The successful candi‑
date will be involved in setting up central business and commercial
systems, your analysis and design skills will immediately be called
upon. Exposure to new technologies and techniques issails

Ref M2

Networks
£Neg (High) +Car Midlands
Due to the increased demands of an expanding client base one of
the UK’s leading network services companies are seeking to en‑
hance their Midlands presence. Working within a centre of excel‑
lence you must combine a high degree of self-motivation, with the
ability to work in a team.
We therefore seek candidates with a sound knowledge of Novell or
OS/2 along with the relevant protocols. Accreditations in this area
would be a distinct advantage. This is an excellent opportunity to
join a dynamic, fast growing organisation, the generous salaries
and benefitsoffered are commensurate with the importance of these
positions.

RefM3
Networks

To 22K +Bens Staffordshire
This blue-chip,multi-national corporation islooking to recruit aNet‑
works Administrator with solid Novell/TCP/IP experience. This is a
‘hands-on’ role with full responsibility of the company’s UKLANS
and WANS falling to the successful candidate. Installations experi‑
ence across varied hardware platforms isessential. You will also be
asked to give technical/strategic consultancy to a high progressive
management team. This is a rewarding opportunity hie offers
genuine career progression anda highly attractive package.

RefM4

to 20K +Car
A leading UK Computer Services company with a solid reputation
for technical excellence is looking for substantial growth within their
PCdevelopment division. Graduates with upwards of 1 year C++
development experience, (preferably gained within a Windows en‑
vironment), are required to aici challenging new development
projects. Full training in Windows programming will be provided.
Any exposure to Visual Basic or Visual C++ would bea distinct ad‑
vantage.

RefP1
Informix Developers

to 20K +Car NorthWest & HomeCounties
Due to increased demand within its open syste,s division this UK
software house is seeking several Informix developers. Candidates
should possess a minimum of 18 months Informix development ex‑
perience gained under either HP-UX or AIX. Successful candidates
will also receive PC training, including techniques such as OLE2,
ODBC etc.

Ref P2

To advertise, call
Marc Green on 071 287 5000 x3138

LAN Consultant
to 35K +Bonus +Car North London
This world renowned software house is seeking to appoint anew
LAN Consultant within their European Network Services Division.
Probably qualified to CNE level candidates must possess excellent
communication and technical skills. A thorough knowledge of
Novell and network design is required as is the ability to develop
WAN solutions. This position will involve extensive European travel
and future management of aUKbased LANsupport team.

RefP3
Progress AP

to 22K Midlands
A major US systems house is now looking to recruit a Progress
Analyst Programmer for their UKHeadOffice.
Their market leading software, written in Progress and based under
UNIX has gained wide acceptance throughout Europe and they are
now embarking on a major phase of growth. You must possess a
minimum of 12 months Progress experience preferably gained
within amanufacturing environment.
The successful candidate will join a fast growing organisation with
exceptional opportunities for career advancement and personal de‑
velopment.
RefP4

PCDevelopment - Image Based Systems
£ Neg +Car
This specialist division within one of the UK’s leading services or‑
ganisations is seeking an experienced document image consultant
to enhance and continue to develop their DIP system. This key role
requires both PCdevelopment skills, (probably in C++/Visual Ba‑
sic), and document image processing knowledge. Any exposure to
IBM AS/400 hardware/RPG/400 would bea distinct advantage.
The successful candidate will enjoy numerous benefits and contin‑
ved training in new PCdevelopment techniques.

RefP5.

InformationWarehouse
to £30K +Car +Bens Mids/South East
Build your own! A number of unprecedented opportunities exist
within Blue Chip international organisations for motivated, business
minded professionals.
Replacing existing operational systems with ‘state of the art’
MIS/Decision Support Systems provides one of the greatest chal‑
lenges to business and developer alike.
We urgently seek candidates with a minimum of 5 years commer‑
cial systems experience. You will possess solid SQL, C and 4GL
skills gained in aUNIX or Client Server environment, knowledge of
prototyping, RAD tools and RDBMS (preferably Oracle) is essenti‑
asl, as is general commercial awareness and an outgoing nature.
Successfulapplicants will be rewardedwith an excellent remunera‑
tion package, (which may include relocation) and a career progres‑
sion which will betruly unrivalled.
Call now for further details. RefAS1

Call NOW on 0543 415541 (day) or 0543 410176
(eves) for more information on all of these positions.
Your call will be treated in the strictest confidence.

GSA Computer Consultants,
26 Bird St, Lichfield,StaffsWS13 6PR



OPPORTUNITIESWITH
WINDOWS & UNIX

C/Windows A/Ps £20 - 30,000 UNIX,C++,SQL
Exciting openings with leaders in Analyst Programmer
building ResourceManagement £25 - 30,000 plus bank benefits
systems. Youwill be a self starter First rate position with prosperous
with strong communication skills securities house where you will
and at least 12months C++ work in the Global Development
experience (Borlandpreferred) department using your C++ and
under Windows. Pascal knowledge SQL skills to build sophisticated
would also beanasset. financial solution under UNIX.
City of London Ref: LR/11_ Any RDBMS knowledge will be an

asset but our client is offering
C/C++ Analyst Programmers training in Sybase, PowerBuilder
£25 - 35,000 plus bank benefits andWindows NT.
Very challenging career move for City of London Ref: LR/13
PCspecialists with around 2 years
C andC++ experience coupled PowerBuilder A/Ps £16 - 30,000
with solid financial or Very challenging development
mathematical skills. If successful roles for both Senior and Junior
you will enjoy an exciting future PowerBuilder developers within
witha thriving, profitable financial this rapidly growing City financial
institution with anexcellent track consultancy. You should have at
record. least 6months PowerBuilder
City of London Ref: LR/12 experience and good knowledge of

amajor RDBMS.Wonderful
prospects
City of London Ref: LR/14

For further details about these and the manyhundred other
UNIX and Windows requirements that wecurrently have on
offer please call Lisa Russell on 0171485 2353 (24 hours).

Prime Selection L t d
136KentishTown Road,LondonNW19QB
Tel: 0171485 2353 Fax: 0171482 4239

CAREER ¢DEVELOPMENT

SYSTEMS DEVELOPERS
£25,000 - £30,000 plus significant benefits ° LondonBank

To advertise, call
MarcGreen on 071 287 5000 x3138

ASH ASSOCIATES
S. EAST SOFTWAREENGS | SURREY SOFTWARE ENGS| HANTS ANALYST PROGRS

C,VAX/ VMS INTERNALS C,DOS,ASSEMBLERS C,RDBMS, UNIX
to £22k . Myclient develops Real | to £15K. This specialist designer of | £15K to £22K. This small Software
Time Studio Control Systems for | Real Time control systems seek | house is expanding. They seek
the Broadcast Markets. They seek | enthusiastic Graduates with at least | Degree qualified programmers with
Degree Qualified software | one years experience of C and| at least 1yrs software development
engineers with at least 3yrs | assembler programming. They offer | experience. You will be working on
experience. You will be initially | an excellent start to your career ina | the development of bespoke
involved in the enhancement of | Real - Time Multi - Processor and | applications software for the
existing VAX / VMS systems before | Multi - Tasking software design | Professional Publishing Markets.
Moving into the NEW development | environment with the opportunity to | Career growth is assured with a
of systems involving DEC Alpha. | migrate to Windows and C++ | clear promotion structure to Senior
PC and C++, Windows. A good | development in the future. This is | analyst and Management positions.
opportunity to move into these new | an URGENT requirement so cal
areas of technology. NOWormiss out. LONDON SOFTWARE ENGS

ee C/C++,WINDOWS
BERKS SOFTWARE ENG | BERKS SUPPORTENGINEER | £18K to £25K. This large and
C,SQL WINDOWS SYBASE ACCOUNTS SYSTEMS extremely successful company

C£25k. This company adesigner of | TO 15k. My client an internationa designs and markets Video and
Media applications s e e k sa Degree | company and a designer of | Audio software products for the
Qualified software engineer to join | applications ‐ software ‐_urgently | entertainment CD-ROM markets.
and complement their team. You} seeks a commercially aware | They seek highly experienced
will have at least 5 years post | support engineer. You will be | C/C++ software design engineers to
graduate C experience including | working in both a DOS and UNIX| be responsible for the development
Database s (SQL SYBASE) and| environment primarily in the Legal | of NEW software / products for the
some Windows design. They offer a| Accounts Market supporting mainly | multimedia industry. Youwill have3
good career opportunity for an from in-house clients across the | yrs+ C/C++ with in Depth Windows
engineer to join them at the start of |UK. You can expect long term | development experience ideally
NEW projects and the expansion of | security and large company benefits | gained in asimilar environment.
the company. from this major systems developer. | ‐ ‐ ‐ ‐ ‐ _ _ _ _ _ ‑

mA| ooer SOFTWARE ENGS
MIDDX PROGRAMMER| LONDON SOFTWARE ENG C/C++, DOSORRMS

P LM ,C, 80X86 C,VAX/ VMS, COMMS 318k TO £25k. This American
to 18K. My client designs | £16K to £20K. This company a| owned company is expanding it's
environmental control and | major designer of commercial | software development team working
Monitoring systems for world-wide| aircraft telecommunications seeks a | on Professional Audio Systems for
markets. They seek a programmer | Degree Qualified Software Design | Digital recording. You will be a
to join their small team and be| Engineer. You will be joining the | Graduate with a minimum of 18
responsible for the development of | project at the start of a major | months experience working onReal
the High Level software for their | re-design. You will be working on| time software design using C or
range of products. You will be| the latest technology using satellite | C++ in either an Intel processor or
working on Microprocessor / PC| communications and telecom- | possibly a Windows SDK
based systems development. New| munications. They need at least 3 | environment. You will be working
projects will be written in C and | years C and 680XO gained in a| w i t h i na team of developers working
could involve GUI development | Real Time VAX/ VMS development | on the next generation of their
usingWindows. environment. products.

TEL: (0425) 475480 FAX: (0425) 480807
ASH Associates (TOGA) Technical Recruitment Consultants
First Floor, 39-41 High Street, Ringwood, Hants, BH24 1AD

Our client is a leading securities and derivatives trading
organisation. With a business spanning North America,
Europe and the Far East, the bank has enjoyed rapid
expansion andhighprofitability.
The global business solutions are delivered from London
and the emphasis is on building high quality, long te rm
systems. Typical project teams are small and focused which
necessitates each developer to contribute at every stage of
the project lifecycle from requirments analysis through
programming, testing and implementation.
A set of new developments has created the need to recruit a
number of experienced developers with the following
profiles:

25 years’ development experience
Graduates (Numerate / Computing subjects preferred)
’C’ programming skills
RelationalDatabase experience
Appreciation of the use of structuralmethodologies

© CATALYST CONSULTING &>

As previous financial experience is no t required, this is
clearly an opportunity for developers who have trained with
a high quality first employer e.g. a leading software house or
consultancy, to focus their skills in the investment banking
sector.

This is predominantly an Ingres development environment
at present, although an increasing number of projects use
Sybase, C++ and Visual Basic. The culture of the
organisation actively encourages developers to broaden
their experience across projects and to work closely with the
users in the business.
If you wish to apply for one of these positions, please
forward a curriculum vitae to John Moody, Catalyst
Consulting, Parade House, 135 The Parade, Watford WD1
I N A quoting reference IGI . If you require further
information, please call JohnMoody on (0932) 240139 (office
hours) or (0956) 339620 (evenings/weekends)
Interviewswill be held in London.



To advertise, call
MarcGreen on 071 287 5000 x3138

1001* GREAT OPPORTUNITIES
VISUAL BASIC / ACCESS
Berks / Surrey £16 - £25000
These rapidly expanding software
houses seek developers with VB ,
access, C/C++ and Windows SDK for
dealing room and other challenging
projects. JS/JN401

MULTIMEDIA
Surrey £20 000
Software Engineer required by small
design company in state of art
multimedia systems. Realtime /
windows environs. Training in C++.

JN1I385

EMBEDDEDSOFTWARE
Devon £22 000
Software Design Engineer required by
this Electronics giant with 2 yrs C/C++
skills. Great career opportunity in
glorious DEVON. IN1386

WINDOWS DEVELOPER
Southampton £20 000
Leading edge software house and
design company is looking for a
graduate calibre Analyst Programmer
with POWERBUILDER & ORACLE
skills. GUPTA, Sequel base or Sequel
server useful. B1103

NOVELL TRAINER
Bristol £18 000
Specialist Software House seeks young
graduate with 2 yrs experience of
UNIX to KERNEL level. Growing
European client base. JN1383

UNIX SYSTEMS
Bristol £18,000
Specialist Software House seeks young
graduate with 2 yrs experience of
UNIX to KERNEL level. Growing
European client base. JN1383

LOTUS NOTES
City /UK Contract ££’s
LOTUS NOTES Developers urgently
required for City and other clients.
ADI and/or AD2 an advantage. UNIX
Developers & Administrators also
required. MD402

NOVELL DEVELOPER
London Contract / Permanent
Various types of Development work
available for London based clients.
NOVELL NETWARE 3.11 - financial
based applications. MD403

SAS /ORACLE
S.East/Bristol _Contract/Perm
We have been retained bya prestigious
Software House keen to recruit
experienced SAS & ORACLE
specialists for long term varied
projects. Top rates. JS404

T E C H N O L O G Y
Recruitment Consultants

* Binary Representation

St IvesHouse, St Ives Road
Maidenhead,Berkshire

SL6 1QS

For ful l details please
Telephone: 01628-30405

01628-770398Fax:

QA Training is an eminent ly successful, h i g h g r ow t h company, p lay ing a central r o l e in t h e IT services a r ena .
O u r t rack r e c o r d is ab so l u t e l y unmatched..... .selected as t h e "Best Tra in ing C omp a n y " by C omp u t i n g
Magazine, t he "Best Windows Training Company” at Which Compu te r, w inner of Price Waterhouse Business of
the Yea r Awa r d , and placed in the t o p 50 g r ow t h companies in the UK by The Independent. We have ma jo r
strategic relationships and p r og r ammes w i t h t h e key IT industry players: Microsoft ; I BM ; Oracle; Compaq :
I n te l ; Lo tus . We also car ry o u t strategic IT technical t ra in ing f o r large corpora tes on a wor ld-wide basis.

We are expanding ou r team of Associate Consultants (freelance) and currently have the following positions available:

C/C++ Programming

You will be delivering training courses from our Languages suite,
includingC Programmingand C++ Programming.
You should have extensive experience of programming in C and
C++ (at least am in imum o f 3 years) and should be able t o
demonstrate considerable experience of software development
using both C and C++. Your experience should have been
gained within aDOS, Windows or OS/2 environment- ideally
all three.

Object Technology Specialist

You w i l l be delivering training courses f rom ou r OT suite,
inc lud ing Object-Oriented Analysis and Design us ing
Rumbaugh's OMT. You may also be required to provide
consultancy in the in t roduc t ion and use of O T, and OO
Methods wiithin organisations.

You should be able to demonstrate considerable experience
of software development using Rumbaugh's
(OMT) OOA and Design techniques. Exposure
to other OO Development methods such as
Wirfs-Brock or Boochwould be advantageous.
Your background wil l
have utilised your
skills using OO
languages,
preferably C++.

Visual Basic & Client/Server (PowerBu i lde r )

I t is l ikely that you wou ld deliver "client tools" courses,
beginning with Visual Basic. Essential skills include solid
practical programming experience wi th Visual Basic in a
Client/Server database environment.
You mus t know SQL and have a working knowledge of
programmingwith at least one relational database system such as
icrosoft/SybaseSQL Server, Oracle, Ingres, Informix, or DB2.

Knowledge of a particular client tool other than Visual Basic ‑
Power Builder and Microsoft Access in particular - would be
extremely useful. A knowledge of networking protocols and
APIs (especially for Windows or OS/2) would be an advantage.
We are also looking to recrui t Associate Consultants in the
following areas:

PowerBuilder
Visual Basic & Client/Server
CNI/CNEs
Lotus & MS Appl icat ions Suppo r t
Emai l & GroupWare
OS/2 API
OS/2 Suppor t
LAN Server/LAN Manager

Please call for more information or to apply for any of the above
positions, please send a detailed Curriculum Vitae, to:
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It all startedwith astolen camper van...
Kamikaze Ken. Data liberator. He who knows
no fear. Editor of the dauntless EXEnders
team. A man to be reckoned with and a man
who was off visiting fellow Information Free‑
dom Fighters in the depths of the urban
wastes: PanEstate. Pan-yer-face-in Estate. Hav‑
ing set the date for the next ‘Free the Data’
campaign Ken made the wearisome journey
back down the 23flights of stairs andwas mor‑
tified to find that his beloved Dormobile was
missing. His trusty vehicle, the cherished
home which had transported him across the
country, from Scunthorpe to Skegness, it was
no more. La Dormobile a disparue. It had va‑
cated its former space. It hadgone.

Soafter a brief but moving memorial cere‑
mony for the remaining shell Ken set about re‑
building his life with Grim Determination. So
cue the music from McGuyver: we have a
scene to set here. You remember McGuyver,
that amazing gentleman who appeared on the
television of a Saturday teatime. Each and
every week he escapeda sticky end by patch‑
ing together a machine gun/laser blas‑
EXE:The SoftwareDevelopers’ Magazine is independentand not affiliatedto any vendor of hardware, software or
services. It is publishedbyProcessCommunicationsLtd,StGiles House,50PolandStreet, LondonW1V 4AX.
EXEAdvertising/Editorial/Production: 071287 5000
Subscriptions:0714394222 (Aminax2252, Fionax2212) Facsimile:071437 1350
Subscriptions. EXE. is available only bysubscription at£35 per annum (12 issues)in the UK:see subs card

ter/army tank out of two cornflake packets
anda roll of sticky back plastic. Blue Peter for
guerillas. Not to be confused, I hasten to add,
with the lowly A-Team, who stretched credu‑
lity to its limits. Who, each and every week,
managed to ‘bump’ into the owner of an oxya‑
cetylene torch/workshop/army tank. Who on
earth would believe that? Pah! McGuyver was
the realhero.

Socue the music I say, aswewatch Ken ri‑
fling through his Knightrider video collection
and poring over the EXE November 1994 edi‑
torial on DIYVR. (A quick note: EXEnders ex‑
ists on a parallel dimension in a time
indeterminate: that is howhemanaged to read
the editorial before you did, alright?). You’ve
all heard about the manwho electrified his car
door handle to stop people breaking in, well,
sohad Ken.The plot was hatched.After a little
tinkering, a few attachments, several video
discs and a dozen or so real-time circuits Ken
sped off once more for Pan Estate. Cue music
from The Good, The Bad and The Ugly
(dudidulyngnow,wah, wah,wah...).

Abrupt change of scenery: switch to shot of
large court house. Ken, accompanied by his
lawyer hurries down the steps surroundedby a
frenzied mob of bayingjournalists. (journalists
always bay- it’s a little-knownNUJstipulation).

Bob Baud, ace reporter for Microtelly, was
of course first on the scene:

‘G'day, Bob Baud here. Bail was today
granted for Ken Lydon: EXEnders superstar.
Legal history is being made with this lawsuit
as the prosecution struggles to bring a case
against Mr Lydon. The three ‘victims’ who
broke into his vehicle several weeks ago now
are still suffering severe mental trauma and
50% burns, but are steadfastly refusing to make
any statements to the Police. Mr Lydon is per‑
haps better known for his recent creation, the
VR Dormobile (complete with talking naviga‑
tor, fold down bunk bed and oxyacetylene ma‑
chine gun). He is also the first person in
recorded history to have his stolen vehicle re‑
turned to him by the thieves, witha little cake
and anapology note.’

M
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E* 4$a hes tothe Cove!ae ¢fellsee CesaPSs poste»Tash

Isn’t it time you crankedupthe
actionandshifted gear intosome

ath asescaraes A cael . e l e s an Shows you howto buildacontainer
programmingto power PS ‘ Mt ante p & p . Caston vets. tc ive programto avoidcode recreation‑

J 5 . 4 3 saving muchvaluable time
programming and loadup with a .
some HEAVY METAL! You'll findcoverage of importantnew

S <SOLEtopics: automation,drag and drop,
zooming, in-place editing and custom

, e e , verbs, the undo command, OLE toolsIt'llshow you howto squeeze es jd o n y: b e y , found in Visual C++the lastdrop out of many programming topics and ;' ‘- Jf ey
teach you the hardto find,hardto learn, remy /, ibe
undocumentedmaterial

Learnhowto bendthe rules to your advantage: get into
Microsoft’scode and change it to the way youwant it to be!

Customize controls,makeyour own menuitems
Findbehind-the-scenestips, programmingsecrets,stuff the

manualsdon’t tell you

‘© Includesthe HEAVY METALVISUAL C++ PROGRAMMING disk, PROGRAMMERS COMPUTER
with the book’ssource code and ascreencapture program,a KNOW-HOW
database program,aword processingprogram,anOLE N ow!
container program,anOLE full server programandapaint +
program,among many others

All the programs in the bookwill beon
the free disk: examples,sourcecode and
working programs.
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Getting to client/server is agreat move
for developers. Powersoft™ makes it
easy wi th a n e w Jump-Start client/server
k i t for Windows. It has everything you
need to c o n v e r t your existing xBase
datafiles to a multi-user RDBMS and
begin developing powerful client/server
applications quickly and easily.

The client/server Jump-start Kit contains
PowerBuilder Desktop, a desktop
version of Powersoft's award winning
PowerBuilder® Enterprise, ERwin for
PowerBuilder Desktop, a powerful data
modelling and data pipeline tool to
c o n v e r t .dbffiles t o Watcom™ SQL,
a three user Windows version of the
Watcom™ SQL relational server and
PowerViewer, Powersoft’s end-user
reporting tool. A l l for only £435!

The FUNCky function library - n o w
there’s an e w PowerBuilder specific
FUNCKky Library, teamed with acopy
of PowerBuilder Desktop, for only
£299. FUNCky adds m o r e than 500
xBase functions to PowerBuilder’s
PowerScript language.

Lotus Notes - another great companion
for PowerBuilder Desktop. At the
great price of £365 we’ve bundled
PowerBuilder Desktop and PowerBuilder
Library for Lotus Notes. This allows
PowerBuilder developers to crea te

client/server applications that seamlessly
integrate both Notes and SQL data.

The Watcom™ SQL database underlies
all of Powersoft’s tools. It offers great
performance and scalability. Multi-user
server versions available for Windows
N T, OS/2, NetWare, Windows for
Workgroups, LANtastic and Personal
NetWare. Prices range from £265
to £3,645.

* Components of the software bundles
are available priced individually.

For m o r e information call:
Corporate Software 081 479 0047/8
QBS Software Limited 081 994 4842
System Science Limited 071 833 1022

Al l trademarks and registered trademarks are the
proper ty of their respective owners.

Powersoft


